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ABSTRACT

REVISITING YOUNG STUDENTS’ PERCEPTIONS OF GLOBAL
CLIMATECHANGE IN RELATION TO PSYCHOLOGICAL VARIABLES

Aslan, Seyma irem
Master of Science Education
Supervisor: Assoc. Prof. Dr. Ceren Oztekin

December 2023, 81 pages

The present study aims to identify the profiles of middle school students’
perceptions toward Global Climate Change from psychological perspectives, such
as the reality of climate change, the human and natural process causes of climate
change, positive and negative consequences of climate change, consequences of
spatial distance and proximity, and temporal distance. Data were collected from
1000 middle school students enrolled in grades 5-8, through the Turkish version of
the Climate Change Perception Scale, and the Bipolar Format of the Climate
Change Perception Scale originally developed by Van Valkengoed, Steg, &
Perlaviciute (2021), and later, subjected to explanatory factor analyses were
conducted. Explanatory factor analyses yielded a similar factor structure to the
original Scale. In particular, the eight factors extracted in the Climate Change
Perception Scale, and Bipolar scale have produced 3 factors. Cronbach alpha
coefficient for each dimension ranged from .75 to .91. Data, then, were analyzed by
using descriptive statistics, means, standard deviation, and frequency analyses. The
results showed that the majority of the students thought that climate change is
happening, that climate change has more negative consequences compared to

positive consequences, and that human actions cause climate change more than



natural processes. However, students remained, undecided about the time and
location of the consequences of climate change. This study explained the
perceptions of middle school students concerning climate change changes vary
with respect to its reality, causes, consequences, and consequences of distance and
time.

Keywords: Global Climate Change, Perceptions of Climate Change, Spatial
Proximity, Spatial Distance and Temporal Distance
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0z

OGRENCILERIN KURESEL IKLIM DEGISIKLIGINE YONELIK
ALGILARININ PSIKOLOJIiK DEGISKENLER iLE YENIDEN GOZDEN
GECIRILMESI

Aslan, Seyma Irem
Yiiksek Lisans, Fen Bilimleri Egitimi, Matematik ve Fen Bilimleri Egitimi
Tez Yéneticisi: Prof. Dr. Ceren Otekin

Aralik 2023, 81 sayfa

Bu ¢aligma, ortaokul 6grencilerinin Kiiresel iklim Degisikligine yonelik algilarini,
iklim degisikliginin gercekligi, iklim degisikliginin nedenleri (insan aktiviteleri ve
dogal siirecler), iklim degisikliginin olumlu ve olumsuz sonuglari, mekansal mesafe
ve yakinhi§in sonuclart ve zamansal mesafe gibi psikolojik perspektiflerden
tanimlamay1 amaclamaktadir. Van Valkengoed, Steg & Perlaviciute (2021)
tarafindan gelistirilen Iklim Degisikligi Algi Olgegi ve Iklim Degisikligi Alg
Olgeginin Bipolar Formatmin Tiirkge versiyonu iizerinden 5-8. Smif diizeyleri
arasinda kayitli 1000 ortaokul 6grencisinden veriler toplanmis ve agiklayici faktor
analizleri yapilmistir. Agiklayic1 faktdr analizleri, orijinal Olgege benzer bir faktor
yapist ortaya ¢ikarmustir. Faktor analizlerinde Iklim Degisikligi Algilar Olgegi igin
8 boyut, bipolar boliim i¢in 3 boyut bulunmustur. Her boyut i¢in Cronbach alfa
katsayisi .75 ve .91 arasinda degismistir. Veriler, ortalama, standart sapma ve

frekans analizlerini igeren tanimlayici istatistikler kullanilarak analiz edildi.

Caligmanin  sonucunda, Ogrencilerin  ¢ogunlugunun  iklim degisikliginin
gergeklestigini, iklim degisikliginin olumlu sonuglara kiyasla daha olumsuz
sonuglart oldugunu ve insan eylemlerinin iklim degisikligine dogal siireglerden

daha fazla neden oldugunu diisiindiigiinii gostermistir. Ancak 6grenciler, iklim

vii



degisikliginin sonuglarinin zamani ve yeri konusunda kararsiz kaldilar. Bu ¢alisma,
ortaokul 6grencilerinin iklim degisikligine yonelik algilarinin, iklim degisikligi
sonuglarinin mesafe ve zaman agisindan degerlendirilmesi, gercekligi, nedenleri ve

sonuclarina iliskin algilarini agiklamigtir.

Anahtar Kelimeler: Kiiresel Iklim Degisikligi, Iklim Degisikligi Algilari,
Mekansal Yakinlik, Mekansal Uzaklik, Zamansal Uzaklik
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CHAPTER 1

INTRODUCTION

For many years, people faced environmental problems such as climate change, air
and water pollution, drought, and global warming (The Intergovernmental Panel on
Climate Change IPCC 2021; World Commission on Environment and
Development, [WCED] 198. One of the significant problems considered is climate
change (IPCC 2014, Lombardi &. Sinatra, 2013; Masson-Delmotte et al. 2021;
Steffen et al., 2015; Trenberth, 2018). It is defined by Weber (2016, p. 125) as 'an
abstract statistical phenomenon, namely a slow and gradual modification of
average climate conditions, and thus a difficult phenomenon to detect and assess
accurately based on personal experience. Many believe that Climate Change is a
natural occurrence and can be triggered various events such as volcanic eruptions
(Reddy, 2015), changes in the Earth's orbit, internal variability, fluctuations in the
sun, and ocean currents (Wibeck, 2014). All of these factors can affect the climate,
as can human actions (e.g., Dunlap et al., 2005). Yet, there is a scientific
agreement about anthropogenic climate change (IPCC, 2007). As Rousell and
Cutter-Mackenzie-Knowles (2020, p. 191) recently stated, 'the reality of
anthropogenic climate change has been established 'beyond reasonable doubt' by
leading scientists worldwide." In line with this idea, several researchers turned their
attention to examining people's levels of awareness regarding the causes and
consequences of climate change (positive or negative consequences) and the
consequences of their actions on climate change (Briigger et al., 2015;;Duke &
Holt, 2022; Higde, Sahin & Oztekin, 2017;
Hoogendoorn, Siitterlin & Siegrist 2020; Lorenzoni et al. 2007; Steg, 2018; Van
Valkengoed & Perlaviciute 2021; Wolske & Stern, 2018; Weber, 2016. Whitmarsh,
2009; 2011).


https://www.tandfonline.com/doi/full/10.1080/1533015X.2019.1597661

Another line of research explored the potential relationship between climate change
and spatial distance and proximity Alper, Sahin, & Oztekin, 2021; Duke & Holt,
2022; Spence et al., 2011; Van Valkengoed & Perlaviciute, 202. While Spatial
Distance and Proximity are for analyzing the effects of the consequences in which
area, explaining the physical distance, the consequences of the climate will be in
places far away from the participants or in the place where they live. On the other
hand, Temporal Distance is used for analyzing the time distance, like whether the
consequences of climate change will happen in the distant future or whether the

participants will feel the consequences after a long time (Trope & Liberman, 2010).

The spatial and temporal distance items provide a deeper perspective on climate
change and its consequences (van Valkengoed et al., 2021). The terms- Spatial
Distance and Proximity- come from the Construal Level Theory (CLT). It is a
social psychology theory that explains the relationship between psychological
distance and how concrete or abstract people's thinking is about things like objects
and occurrences (Trope & Liberman, 2010). The main idea of the CLT is that
objects are conceived of more abstractly the more they are from the individual and

more concretely the closer they are.

According to Trope & Liberman (2010), the degree to which we see an event,
person, or concept as high- or low-level influences psychological distance,
determining how concrete or abstract such ideas are: high- and low-level construal.
The high-level construal means that when individuals think abstractly, they are
constrained at a high level. When considering this level, individuals should pay
more attention to specifics, but rather the greater picture. When viewing something
from a distance, individuals concentrate on critical details that convey the essence
of the situation or item. Low-level construal, connected to psychological proximity,
occurs when individuals think more specifically. When someone is low-level
construing, they pay close attention to the present. When considering at a low level,
people tend to concentrate on the extraneous details that are less crucial to
understanding the situation or thing. Briefly, Construal level theory states that

people observe events differently depending on the type of psychological distance,



spatial distance, temporal distance, social distance, and hypothetical distance

(Spence et al., 2011).

The aforementioned studies have offered a comprehensive understanding of
various factors that could influence people's perception of climate change. Building
upon this, the current study has employed factors such as Reality, Human and
Natural Process Causes, Positive and Negative Consequences, and Consequences
of Spatial and Temporal Distance to investigate the perception of climate change
among young students who are already facing the reality of a changing climate
(Corner et al., 2015). Therefore, this study can be seen as an initial step toward
creating a typology of how Turkish middle school students perceive global climate

change.
1.1. The Purpose of the Study

This study aims to identify the profiles of middle school students’ perceptions
toward global climate change from different perspectives, such as the reality of
climate change, the human and natural process causes of climate change, positive
and negative consequences of climate change, consequences of spatial distance and
proximity, and temporal distance. The study's findings can be used to educate
individuals about the impact of human activities on the Earth's climate system and
vice versa, thereby enhancing their climate literacy (Shepardson, Roychoudhury,

Hirsch, Niyogi & Top, 2014).
1.2. The Significance of the Study

This study has several significances. One significance relies on the topic under
consideration. Climate is a complex system that includes many components, sub-
components, and processes interacting with each other either directly or
indirectly (Shepardson et al., 2014) Roychoudhury, Shepardson, and Hirsch (2017,
p. 29). Climate also "is an ideal interdisciplinary theme for lifelong learning about
the scientific process and how humans affect and are affected by the Earth's
systems.” (NOAA, 2009, p.5). Linking the different domains of science (Sneider,



Bar, & Kavanagh, 2011), climate and underlying concepts are included in the
Science, Social Science, and Geography Curriculum (MoNE 2018) to develop
young students' Climate science literacy levels. In fact, 'Climate science literacy is
known to be part of science literacy’' (NOAA 2009, p.3), which is the vision of the
national science curriculum (MoNE, 2018). A scientifically literate person can
understand the term climate change and its causes and consequences and can do
something to change the world. Scientifically literate people ask, determine, find
answers, analyze, create questions, and creatively use curiosity in everyday actions
(Azevedo & Marques, 2017). Also, People with climate science literacy know how
computer modeling and observations of the climate contribute to our understanding
of the climate. They understand the complicated relationship between human
existence and climate and how climate has always influenced human life (Azevedo
& Marques, 2017). Its complex and interdisciplinary nature creates obstacles to
understanding climate and underlying concepts, including climate change, and
often leads to the development of misconceptions. (Jarrett & Takacs, 2020;
Shepardson, Niyogi, Choi, & Charusombat. 2009).

In this aspect, curricular significance is another significant aspect of the current
study. Therefore, identifying the patterns of young students' perceptions of climate
change can guide future changes in the science curriculum. In this aspect, curricular
significance is another significant aspect of the current study. Therefore,
identifying the patterns of young students' perceptions of climate change can guide

future changes in the science curriculum.

Another significant study aspect is its reliance on its target group, which includes
middle school students in grades 5, 6, 7, and 8. These students are likely to be
more affected by climate change than the previous generation (Kuthe, Korfgen,
Stotter & Keller, 2020, p. 375), as they are the ones facing the reality of a changing
climate Corner, et al., 2015). These students are regarded as the future users of the
environment (Bogner and Wiseman 1997, p.120).-. As Lyons and Breakwell (1994,
p. 224) have pointed out, 'young people are the ones who will directly use the

environment and will directly experience the consequences of all of the actions.'



Lastly, this study utilizes a recently developed tool (van Valkengoed et al., 2021) to
gather students' perceptions about climate change from a wider perspective. Thus,
by taking several critical factors underlying climate change into account, including
its reality, causes, consequences, and spatial and temporal distances, current study
aims to provide detailed and valuable insights into young students' perceptions of

climate change, which can contribute to the existing literature on the topic.
1.3. Research Questions
The study has one main research question and 5 sub-questions.

1) What are the profiles of middle school students’ perceptions toward global
climate change with respect to Reality, Human and Natural Process Causes,
Positive and Negative Consequences, Consequences of Spatial Distance and

Proximity, and Temporal Distance?
Sub-questions:

1) What are the students’ perceptions with respect to Reality of Climate
Change?

2) What are the students’ perceptions with respect to Natural and Human
Causes of climate change?

3) What are the students’ perceptions with respect to Positive and Negative
Consequences of climate change?

4) What are the students’ perceptions with respect to Spatial Distance and
Proximity of climate change?

5) What are the students’ perceptions with respect to Temporal Distance of

climate change?
1.4. Operational Definitions

Global Climate Change: Global Climate Change is the changes in the average
situations like rainfall and temperature in a special area during an extended period.
It is a fact that the climate system changes over time due to the influence of its

internal dynamics or external factors. Even before people entered the environment,



the climate of Earth was continually changing. Scientists have recently noticed
strange alterations, though. For instance, during the past 150 years, the average
Earth's temperature has risen significantly more swiftly than predicted. These

changes can be happened because of the human impact. (Dietz et al., 2020, p136)

Perceptions of Climate Change: The idea and the term of the Climate is changing
and the reasons, consequences, or schedule of it includes the perception of the
topic. Having knowledge and understanding of the Climate Change topic from
different perspectives means that there is a perception. Awareness is also having
the same meaning as perception. People’s awareness and admitting that Climate
Change is a real problem is also a perception. The perception also can be negative
like “Climate Change is not a real problem,; it is an overrating topic.”. Perception is
the viewpoint of the topic. The people’s climate change perceptions mean people’
perceptions of reality, causes, consequences, spatial proximity, distance, and
temporal distance of the consequences of climate change. (van Valkengoed et al.,
2021, pg. 1)

Spatial Proximity: One of the most helpful perceptual organizing principles is
spatial proximity. Perceptually, objects that are close to one another are grouped.
One of the most helpful perceptual organizing principles in the place of areas
relative to each other is also Spatial Proximity (Ware, C., 2019, p.183). For
example, the arrangement of neighborhoods in a city, or the places relatively close

to the living area.

Spatial distance: The physical distance between the events' locations is known as
the spatial distance. The processing level is minimal if the event, like a graduation,
is taking place across the street. The graduation is handled on a high level if it
happens in another state. An event is seen more abstractly when it is distant from a
person. Likewise, events are perceived as having more substance when they are

close by. (Trope & Liberman, 2003,2010)

Temporal Distance: One of the many forms of psychological distance that have

been demonstrated to change people's perceptions of the future is temporal



distance. According to conceptual level theory, people's reactions to future
occurrences are altered by temporal distance because it alters how they see such
events in their minds. The wider the temporal distance, the more possible it is that
events will be represented using a few high-level construal that capture the
perceived substance of the events rather than more detailed and incidental

information. (low-level construal). (Trope & Liberman, 2003,2010)






CHAPTER 2

REVIEW OF THE LITERATURE

In this chapter of the study, Climate change perceptions, psychological variables in
climate change, and climate change perception levels among students were
examined. If the perception is high or increases with time, the effects,
consequences, or causes of it could be decreased. Also, the literature gives a
general opinion, the importance of the topic, and the significance of the study.
There could be some research about the topic, but this study combines them in one
point and adds some specific points that are mentioned in the significance part of
the study. This chapter starts with climate change perception studies and ends with
the perception levels among students. The review of the results and some research
details of the studies are examined and all of them give a basic understanding of the

study and other chapters.
2.1. Climate Change Perceptions

In a research conducted by Dubel & Bas (2017), globally, people believe that
climate change poses a threat to human well-being and is an obstacle to the
sustainable growth of local economies and communities. While some nations and
areas are predicted to benefit little from the changes in climate, others stand to lose
significantly. Natural disasters are becoming more common, which is a warning
sign of the changes. However, the answers to the following questions are crucial for
effective and efficient adaptation in different parts of the world: do people notice
the changes, do they experience their negative effects, are they satisfied with the
government's efforts to mitigate and adapt to climate change, and are they willing
to participate in these efforts? The way that people view and feel about these issues
has a significant role in how well climate policies are implemented. A study was

conducted in Poland and Turkey to gather information on people's attitudes and



views about climate change, as well as the mitigation and adaptation strategies that
are associated with it. These two nations were picked to represent the range of
climatic conditions. The paper's objective is to present and analyze the data
gathered from nationwide Internet polls (N=156) on how people in both nations
perceive climate change and what the public expects to happen to address it.
Understanding the issues and societal demands associated with climate change is

made easier with the analysis of the survey findings.

Climate Change is a popular topic nowadays. Climates are changing because of
global warming and people’s perceptions about this topic are important for
everyone (Brechin & Bhandari, 2011). There are many studies and research about
climate change. Some of them are related to the theoretical and knowledge part of
it and some of them are about the perceptions of it. Perceptions can be related to all
of the topics. In a study conducted by Ajuang et all (2016), researchers used typical
climate change indicators, such as heavy rainfall, floods, droughts, and
temperature, to estimate the awareness levels of families in Upper Nyakach
Division, Kisumu County, Kenya. 384 household heads were chosen as
respondents from 11 sub-locations, all of which were found in the Upper Nyakach
Division, using a cross-sectional survey methodology. Data collection involved
using a questionnaire. The results show that the majority of responders (90.9%)
have seen alterations in the general atmosphere. Most homes (87%) stated that
temperatures had risen during the previous 20 years. The majority of responders
(55.2%) reported seeing a decline in rainfall, with age groups showing substantial
variances. According to up to 75% of respondents, the frequency of droughts has
grown over the past 20 years, with gender having a substantial impact on this
claim. It is advised to launch an awareness campaign to improve community

members' knowledge of climate change indicators.

In a study conducted by Crona et al. (2013), researchers indicate that there are
some researches about perceptions, and they are informative but comparative
studies among sites play an important role in developing a broad theory explaining

why and how individuals perceive and comprehend the threats linked with climate
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change. They present a cross-sectional study with 6 countries for illustrating to
demonstrate a cutting-edge comparative method for understanding the subtle
differences between local and global perspectives on climate change. The results
demonstrate that even though the data was gathered through the use of place-based
approaches and ethnographically generated objects, there is still evidence of a
common cultural model of climate change that is present throughout the various
locations in the six nations. Furthermore, the findings indicate that both gender and
educational attainment are positively associated with an individual's global cultural
competency. The study makes the tentative suggestion that researchers are
witnessing the emergence of a "global," cross-cultural mental model around
climate change and its potential impacts, which is itself connected to higher
education. It also suggests that people with higher education are more likely to

have common perceptions about climate change across cultures.

The perception of climate change can bring actions to prevent it. The government
can do something to prevent but public awareness and a high perception level could
be more effective and permanent. There is a study conducted by Semenza, Hall,
Wilson, Bontempo, Sailor, & George, (2008) about the perceptions of the
consumers. The researchers think that decreasing the effect of climate change is not
only the responsibility of the government, but it also requires the cooperation of the
consumers. They made cross-sectional surveys with 1202 participants in Portland
OR and Houston TX in 2007 with the awareness, concern, and acting changes
related to climate change. The results indicated that the awareness levels are in high
levels, and it is universal because 98% of Portland, and 92% of Houston
participants reflected it. also, a large number of the participants had some concern
about climate change (90 % in Portland, 82% in Houston). The study also
examined the level of education, age ranges, areas, and relationships with the
results of climate change perceptions. The high level of education, younger ages,
and Portlanders had higher perceptions and concerns. For reducing the concern and
consequences of climate change, 43% of the participants decreased their energy

consumption at home, 39% of them decreased their consumption of gasoline, and

11



26% engaged in different and essential behaviors like recycling. This also helped to

compare the distances.

In a study conducted by Weber, (2016), researchers stated that since climate change
IS an abstract statistical phenomenon—that is, a slow, steady alteration of the
average climate conditions—it is challenging to adequately identify and evaluate
the phenomenon using human experience alone. In this study, the effects of
political ideology, age, gender, and nationality, as well as contextual influences,
were studied, as well as the role of various processing modes in climate change
perception and the low level of visceral response (dread) associated with climate
change risks. Personal experience with climate change, particularly extreme

weather events, was also explored.

In the research conducted by Lee et al (2015), they assess the relative impact of
socio-demographic traits, location, perceived well-being, and beliefs on public
climate change knowledge and risk perceptions at national scales using an
unprecedented survey of 119 nations. In the results, they found that in some of the
African and Asian nations, perception of local temperature change is the strongest
predictor, but understanding the human nature of climate change is the strongest
predictor, notably in Latin America and Europe. Also, increasing basic education,
climate literacy, and public awareness of the local impacts of climate change are
essential to fostering public participation in and support for climate action. They
concluded that education is the key point of awareness. This study explains the
effect of education and its importance of it. Climate education can be useful for all
age groups like in kindergarten or at the university level.

Global warming leads to climate change and awareness about the global warming
is an important point. In a study conducted by Sterman & Sweeney (2002),
researchers present findings from studies evaluating people’s innate comprehension
of climate change. They used the nontechnical reports of the IPCC to provide
highly educated graduate students with explanations of greenhouse warming. The

next task for the subjects was to predict the most likely course of events regarding
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CO2 emissions or concentrations. Just a rudimentary comprehension of stocks and
flows and climate change facts will enough for the activities; no mathematics is
required. The performance was subpar overall. Individuals frequently choose paths
that defy the conservation of matter. Many participants thought that changes in
CO2 emissions or concentrations would instantly affect temperature.

Also, there is research about awareness of climate change, and the questionnaire in
this research is used in this study. That study aims to create and verify a scale that
can accurately measure public views about climate change. People's views of the
existence and causes of climate change, as well as the perceived valence, distance
in space and time, and repercussions of climate change, are what we refer to as
"climate change perceptions.” Literature research and expert evaluation were used
to create an item pool that would assess these perceptions. Three empirical
investigations in the US and the Netherlands that assessed the resultant scale
provided evidence for its component structure, reliability, measurement invariance,
convergent, predictive, and discriminant validity. After these steps, researchers
create a questionnaire. (Van Valkengoed, et al, 2021).

2.2. Climate Change Awareness among students

There are studies about the awareness of climate change. Education is the key point
of awareness (Lee at All, 2015) so the studies about the students are important to
realize the awareness levels and also importance of the education. In a study
conducted by Rahman et all (2014), secondary school students have a curriculum
that has information and knowledge about climate change in Bangladesh. This
study researches the role of demographic profiles and students innate academic
backgrounds on their knowledge. The study was conducted with secondary school
students in Bangladesh, and they used the Climate Awareness Index (CAI). The
results show that the quality of schools and their grade levels affect the CAI values.
In addition, the study concluded that factors such as religion, gender, parental
education, employment, and wealth might influence how well-informed

Bangladeshi pupils are about climate change.
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There is a study about teenagers and their classification with climate change
awareness. This research divided teens into groups depending on their degree of
climate change awareness on the theory that the young generation of teenagers
cannot be regarded as uniform. Utilizing a hierarchical cluster analysis, 760
adolescents (aged 13 to 16) from Germany and Austria filled out questionnaires.
The teens were divided into four groups based on how aware they were of climate
change on a cognitive, emotive, and consequential level. The authors contend that
diverse subgroups of young people exist in terms of their knowledge of climate
change, which should be taken into account when developing climate change

education, based on the empirical findings. (Kuthe, et al., 2019).

In a study conducted by Roychoudhury et al. (2017), studies on teaching climate
change, system thinking, the current reform in science education, and reform-
oriented assessment suggest that rather than focusing just on testing for incremental
disciplinary knowledge gains, researchers should also investigate students'
understanding in more detail. They evaluated the specifics of students'
achievements and difficulties in thinking about climate change and the climate
system using open-ended questions. In this study, 457 pupils from four schools in a
Midwestern state and twelve instructors of the seventh and eighth grades took part.
A significant (p<.0001) increase in knowledge was revealed by statistical analysis
of student responses to the pre- and post-test. However, more significantly,
qualitative analysis of student responses revealed that while they had learned that
our climate is changing, they had only established a linear relationship between
variables like surface temperature and drought. The pupils failed to acquire a

coherent body of information or a systemic grasp of climate.

The climate change literacy is an important part for improving the awareness and
perception levels. In a study conducted by Kuthe et al. (2020), teenagers'
understanding of climate change is to be improved by this project. Given that the
participating teens had varying degrees of climate change literacy before to the
project, the evaluation of the project focuses on how the specific deficiencies are

addressed by the project in order to offset the circumstances. Thus, a pre-survey (N
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Y4 392) was used to identify the preconditions. A t-test for paired samples was then
used to assess the teenagers' project-related growth. The findings indicate that the
majority of the flaws were fixed and that it might be helpful to evaluate
environmental education by concentrating on a target population and weakness

definition.

Researchers in the study conducted by Jarrett & Takacs (2020) share their thoughts
with children in grades 9 and 10 on the theories underpinning climate change.
Students frequently have misconceptions regarding climate change, which may
stem from misunderstandings of related ideas. They created the Climate Change
Concept Inventory (CCCI) and tested it on 229 students in order to look into this;
focus group interviews were used to confirm the results. They outline their
interviewing process and data analysis techniques. The results showed that
greenhouse gasses in the atmosphere, sunlight's ultraviolet radiation, and human
contributions to atmospheric carbon imports were all overestimated. The fact that
CO2 dissolves in water and the part that oceans play in the carbon cycle were not
known to the students. Rarely were greenhouse gasses other than CO2 identified.
Black body radiation and the energy balance of the Earth were poorly understood.

Climate change can influence every living thing but for future generations, it is
more important because they are the future users of the environment. In a study
conducted by Lee, et al. (2020), the literature review was examined and reviewed.
The researcher’s review was among 8 to 19-year-old participants’ perceptions and
understanding levels about climate change. They examined 51 international studies,
and the dates were between 1993-2018. The analysis consists of the beliefs and
concerns about climate change and perceptions about the causes and consequences
of climate change. According to the research, the perception levels increase with
age. However, some researches stated that younger ages have more concern and are

willing to do something and take precautions.

In a study conducted by Corner et al. (2015), researchers indicated that there is a

dearth of information about how young people interact with a topic that will define
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and influence their generation, despite decades of study on better ways to
communicate climate change to the general public. Researchers use survey data and
qualitative research to present an extensive evaluation of studies conducted
internationally in this field. There are two primary components to the review. In the
first, the involvement of young people with climate change is briefly positioned in
relation to other issues, and the awareness, worry, and "scepticism" levels of this
age group are examined. In the second, four important factors that determine
successful climate change communication are examined, and it is determined
whether research on youth differs significantly from results on the broader public.
The "psychological distance" of climate change and message framing; the
effectiveness of "information-based" interventions; the function of trusted
messengers; and the influence of values and worldviews in shaping attitudes on
climate change are the four elements. Researchers address the implications for
better engaging youth and consider directions for further study in the conclusion

section.
2.3. Climate Change Perceptions with psychological distance

Perceptions about the causes, consequences, and reality of climate change have
been made in many studies. The psychological variables, like the distance and time
of the consequences, are more specific areas. In research conducted by Keller et al.
(2022), researchers explained that people have difficulties with faraway places and
uncertain futures of climate change. Recent studies explained that there are some
inconsistencies in the processes and results of the psychological distance of climate
change. This research is a literature review, and its purpose is to build a base line to
develop new studies on psychological distance. Researchers discovered that
psychological distance is a dynamic, context-specific, multidimensional concept
that can be measured and manipulated in a broad range of ways about climate
change. It is not possible to adequately capture the diversity and complexity of
distance in the context of climate change with current theorizing, which mostly
draws on construal-level theory. They provided recommendations for measuring

and modifying the construct based on the examined research. Their main
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recommendation, though, is to concentrate on certain situations where distance
influences how people think about and respond to climate change, such as when it

comes to behavior, policy, or affect perception.

In another study conducted by Maiella et al. (2020), psychological distance was
defined as the main psychological construct to explain abstract or concrete
perceptions and events most accurately. The harmony of the psychological distance
with the construal level theory (CLT), hypothetical, social, spatial, and temporal
distance are the critical and important dimensions. Any object or event could
perceive something as either psychologically close or far away. It is depicted as
more tangible when considered to be psychologically close, and more abstract
when seen to be psychologically far away (McDonald et al., 2015). Consequently,
diverse interpretations of things and events are associated with psychological
distance (Trope and Liberman, 2010). More abstract constructions concentrate on
the "big picture," whereas concrete constructs are more concerned with the
specifics (McDonald et al., 2015). PRISMA procedures were followed in
conducting the review, and PubMed, PsycINFO, Web of Science, Cochrane, and
Scopus databases were thoroughly searched by the researchers. It has been
determined that nineteen articles qualify for the final synthesis of the research.
According to the findings, people are generally more likely to engage in resilient
and pro-environmental activities in response to climate change when those actions
are seen as being closer to home under the psychological distance concept. Not
every study, though, demonstrates this outcome. Despite believing that climate
change is real and palpable, several research revealed that individuals do not
engage in mitigation and adaptation activities. According to other research, people
still engage in these activities even when they believe that climate change is distant

and abstract.

Spence et al. (2012) conducted a study and according to the study, one of the most
pressing social risk concerns of our day is preventing hazardous climate change,
and educating the public about associated public perceptions is essential to getting

them involved in the significant societal changes needed to battle climate change.
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Public perception analyses have shown that people view climate change as remote
in a variety of ways. Nevertheless, no thorough investigation of the psychological
impact of climate change has been done too far. This study systematically explores
and characterizes the four theoretical components of psychological distance—
temporal, social, and geographical distance, as well as uncertainty—in connection
to climate change using a nationally representative British population. Researchers
look at the relationships between these many dimensions of psychological
remoteness, worries about climate change, and goals for sustainable action. Based
on several characteristics, the results show that climate change is both
psychologically far away and close at hand. Higher levels of worry were usually
correlated with lower psychological distance, but readiness to take action on
climate change was also substantially correlated with perceived consequences on
poor nations, a measure of social distance. The results unequivocally demonstrate
the value of risk communication strategies intended to address psychological gaps.
But drawing attention to the potentially grave long-term effects of climate change
can also help encourage sustainable behavior, even among individuals who are

already worried.

There is a study conducted by Uzzell, (2000) about psychological distance.
According to the researcher, although the differences between the local and global
dichotomies have not received much attention, there is every indication that this
distinction may be essential to comprehending public attitudes and perceptions
regarding environmental issues as well as the behavior that follows. Three
questions were the focus of this investigation. Firstly, can individuals only connect
with environmental challenges that are tangible, present, and close to home?
Second, do individuals view local or global environmental issues as being more
serious? Thirdly, how does the public's perception of the severity of environmental
issues affect their sense of accountability to take action? In Slovakia, England,
Australia, and Ireland, three studies were conducted. Every study's finding
consistently show that participants can comprehend issues globally and that there is

an inverse distance effect, which makes people regard environmental issues as
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being more important the further they are from the perceiver. A negative correlation
was also discovered between spatial scale and a sense of accountability for

environmental issues, which led to emotions of helplessness on a worldwide scale.
2.4. Review of Literature

In this research, some studies are represented with their purpose, method, and result
sections. In the climate change perceptions, most of the research indicated that
people have a certain point of awareness, participants mostly realize the weather,
climate events, or times are changing. One of the research projects indicates that
education is the main point of awareness because the students spend most of their
time in schools and they learn or realize daily life actions too. They can easily be
affected, and they can have a high level of awareness with education. This can be in
schools or any other place where the important thing is education. With this
information, the awareness levels of the students are important for this research. In
research conducted by Rahman et all (2014), the quality of the schools and
students’ grade levels affect the awareness levels of the students. Quality of schools
may lead to quality education and a quality learning environment, and these can
affect awareness levels. Also, in the study conducted by Kuthe, et all, (2019) young
students (aged 13 to 16), students have different learning and perception levels
about Climate Change and when the lessons about Climate Change increase, these
groups can be considered by teachers. On the other hand, psychological distance is
a quite new dimension of the perception of climate change. There are some studies
about the psychological distance, and on the climate change perceptions. It is also
new for the people because studies concluded that people are not completely aware

of the distance, location or time distance is not exactly clear for the people.
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CHAPTER 3

METHODOLOGY

This study examines students’ awareness of Global Climate Change with different
dimensions like Reality, Causes, Consequences, and Consequences of Distance. In
this chapter, dimensions, design of the study, selection of participants and
information about the participants, instruments, procedure, and data collection
methods, ethical considerations, and study, limitations are presented. This study
focused on descriptive parts. Descriptive reporting requires a precise, quantifiable,

and unambiguous characterization of the discussed condition.
3.1. Research Design

It is quantitative research employing a cross-sectional survey. Surveys are a
common way to collect data across a wide range of areas and thus are a suitable
choice if someone wants to learn more about a group of people's traits, interests,
viewpoints, awareness, or beliefs (Fowler, 2013). This method helps researchers
obtain data from many groups relatively quickly (Fowler, 2013). If the study
focused on a particular area, a printed questionnaire that participants can answer
immediately would be convenient. According to Fowler (2013), there are eight
steps for applying survey research: defining the purpose of the study, identifying
the participants in the survey, selecting the survey's type (mail, online, or in-
person), creating the survey's questions and format, applying a pilot study,
collecting data process, examine the answers, write up the findings. All of the steps

were followed one by one.
3.2. Population and Subjects

The focus of this study is to examine the perceptions of middle school students in

Ankara about climate change. The accessible population for this study is public
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middle school students in two districts who are in the 5th, 6th, 7th, and 8th grades.
Public schools have been chosen as the data collection site, as it is believed that
public school administration may be more suitable and understanding in facilitating
data collection. The study aims to explore students' perceptions of climate change
with respect to various dimensions. The researcher chose five schools based on

their accessibility.

The chosen sampling method for the research is non-probability sampling. This is
because, the survey relies on accessibility and volunteer participation, making non-
probability sampling more appropriate. Non-probability sampling is a sampling
strategy where the researcher selects samples based on their own judgment rather
than by chance. Volunteer sampling, which is also known as self-selection
sampling, is a type of sampling method where individuals voluntarily agree to
participate in the study. According to Vehovar et al. (2016), people who are
interested in being part of the study are invited to join through advertisements that
target qualified individuals. The recruitment process continues until the desired
sample size is achieved. There are two steps involved in volunteer sampling or self-
selection. The first step is to make your demand for subjects known, determine
each subject's appropriateness, and then decide whether to invite or turn them
away. The second step is to distribute the volunteer participation papers to the
entire school. The researcher explains the study and its requirements to the
students. After the volunteer participation papers are distributed, parental approval

papers are also given out.

All the papers were distributed to every student in the school, but only those who

volunteered participated by filling out the questionnaires.

A total of 1000 5™, 6™, 7™ and 8™ grade students participated in the study. Among
them 313 students were 5" grade, 303 students were 6" grade, 274 students were
7™ grade, and 110 students were 8" grade. Also, there were totally 545 (54.5%)
girls and 455 (44.5 %) boys attending to the study. (Table 3.1)
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Table 3. 1. General Characteristics of the Sample

Frequency (f) Percentages (%)

Gender

Girl 545 54.5

Boy 455 45.5
Grade level

50 313 31.3

6" 303 30.3

7% 274 27.4

gt 110 11.0

Table 3.2 presents information about educational level of the parents. As shown in
the table, .5% of mothers and .2 % of the fathers were Illiterate. 4.5 % of the
mothers and 1.8 % of the fathers graduated from primary school, while 5.3% of
mothers and 6.4 % of fathers graduated from middle school. About 28.6 % of
mothers and 28.4 % of the fathers had attained high school education. In addition,
51.7 % of mothers and 50.4 % of fathers reported to have graduated from
university and 9.4 % of mothers and 12.8 % of fathers graduated from

master/doctorate.

Table 3. 2. Parent’ Education Level of the Sample

Education level Mother Father

F % f %
Illiterate 5 5 2 2
Primary School 45 4.5 18 1.8
Middle School 53 5.3 64 6.4
High School 286 28.6 284 28.4
Undergraduate 517 51.7 504 50.4
Graduate 94 9.4 128 12.8

3.3. Data Collection Tools

The study relied on three sources of data: demographics information, including
general climate change questions, and the second for instrument types, which are
the climate change perceptions scale and bipolar climate change perceptions scale
(Van Valkengoed, Steg, & Perlaviciute 2021). All the instruments were applied to

the students in their classroom.
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3.3.1. The Demographics Information Questionnaire

The first section of the questionnaire aims to gather personal information and
general opinions about climate change. This section includes questions related to
the respondent's gender, birth date, grade level, family education level, and
occupational status. There are eight questions on personal information, requiring
specific answers. Additionally, there are four questions related to climate change,
asking if the respondent has heard about it, if they believe climate change is
happening, how much they know about it, and if they believe anything can be done
to mitigate its effects. The respondents are expected to provide clear answers, such

as yes, no, little, much, enough, and so on.
3.3.2. The Climate Change Perception Scale

In order to evaluate how student perceive the Reality, causes, consequences, and
spatial distance of consequences of climate change, two separate TOOLS were
USED (van Valkengoed et al. 2021). SO, the second section of the study comprises
two instruments: The perceptions About Climate Change Scale and the bipolar
aspect of the perceptions about climate change. Participants were asked to indicate

their level of agreement or disagreement with each dimension separately.
3.3.2.1. Perceptions About Climate Change Scale

Perceptions About Climate Change Scale is a self-report instrument developed
recently by Van Valkengoed et al. (2021) to identify the adults’ perspectives on
global climate change across different dimensions, namely Reality, Human and
Natural Process Causes, Positive and Negative Consequences, Consequences of
Spatial and Temporal Distance, Spatial Proximity. Based on the idea that the
perception of climate change is related to two fundamental dimensions of
psychological distance (the Construal Level Theory), the authors have proposed
that the scale they developed, incorporating the sub-dimensions of Spatial
proximity and Temporal distance, distinguishes it from other scales. It consists of

24 items with 8 sub-dimensions. Each dimension has three items. The students
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were asked to rate each item on a five-point Likert scale, with 1 (strongly disagree)
to 5 (strongly agree). van Valkengoed and his colleagues reported internal
consistency reliabilities of each dimension as .98 for reality, .92 for human causes,
.92 for natural process causes, and .85 positive and .90 negative consequences, .88
for consequences of spatial distance, .91 for temporal distance, .92 for spatial

proximity, and .91 for all items (van Valkengoed et al., 2021). Each dimension has

different description and dimension descriptions were represented in table 3.3.

Table 3. 3. Descriptive Information for Eight Dimensions of Climate Change
Perception Scale (Developed by Van Valkengoed, Steg, & Perlaviciute, 2021)

Dimension

Dimension Description

Sample Item

Reality

Human Causes

Natural Process Causes

Positive Consequences

Negative Consequences

Spatial Proximity

Spatial Distance

Temporal Distance

The extent to which students
think climate change is real
The extent to which students
think climate change is
happening because of the
human actions

The extent to which students
think climate change is
happening because of the
natural processes

The extent to which students
think climate change has
positive consequences

The extent to which students
think climate change has
negative consequence

The extent to which students
think  consequences  of
climate change will be in
their local area

The extent to which students
think  consequences  of
climate change will be in
the far regions

The extent to which students
think  consequences  of
climate change will be in
the distant future

I believe climate change is
real.

Human activities are the
main cause of climate
change.

The main cause of climate
change is natural processes.

Climate change will have

significant positive
consequences.
Climate change has too
many negative
consequences.

Where | live will be affected
by climate change.

Climate change will affect
places that are far from
where | live.

We will feel the
consequences of climate
change after a long time.

In this study, this questionnaire was translated and adapted to Turkish and middle
school students (see Appendix A). Exploratory factor analyses were conducted on

the scale. EFA involves three steps. The first step is to ensure that the data is
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suitable for analysis in terms of the number of observations. The research data
consists of a large sample size of 1000, which is appropriate for analysis. The
second step is to use statistical techniques to assess the data's factorability
(Shrestha, 2021). The Turkish scale yielded similar eight dimensions to the
original scale. Internal consistency estimates ranged from .75 to .91. Particularly,
.75 for reality, .79 for human causes, .91 for natural process causes, .88 for positive
consequences, and .79 for negative consequences, .89 consequences of spatial
distance, .81 for temporal distance, .85 for spatial proximity. The internal

consistency of the whole scale was calculated as .86 (Table 3.1).

Table 3. 4. Reliability of each dimension of the Climate Change Perception Scale

Dimension Cronbach alpha
Reality 75
Human Causes 79
Natural Process Causes, 91
Positive Consequences, 88
Negative Consequences, .79
Spatial Proximity, .85
Temporal Distance .89
Spatial Distance 81
Total Scale .86

The KMO test is a tool designed to assess if data are suitable for factor analysis.
Stated differently, it evaluates the suitability of the sample size. The test assesses
the suitability of sampling for each dimension in the model and the model as a
whole. This test evaluates the sampling adequacy for each dimension in the model
and the entire model. The KMO statistic indicates the proportion of variance
among dimensions that could be considered as common variance. A higher
proportion and KMO value suggest that the data is more appropriate for factor
analysis (Watkins, 2020). The result of the KMO value in this study is .86; this

means that the data is suitable for factor analyses (Table 3.2)
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Table 3. 5. Factor analyses of the Climate Change Perceptions Scale

Reality Natural Human Positive Negative Spatial Spatial ~ Temporal
Processes Causes Consequences Consequences Proximity Distance = Distance
Causes
Reality
Climate change is not happening. (R) .85 04 07 11 04 .09 .06 .06
I do not believe that Climate Change .82 09 06 .10 13 11 11 01
is real. (R)
I believe that Climate Change 1s real. .69 .06 08 .04 21 21 -.04 .05
Natural Processes Causes
Climate Change is mostly caused by .06 .88 15 23 .10 .07 .02 03
natural processes. (R)
Natural processes are the main cause .07 .88 17 22 .07 04 .02 .03
of climate change. (R)
The main causes of climate change .08 .85 .18 22 .10 02 .06 05
are natural processes. (R)
Human Causes
Human activities are the main cause of B .16 .80 A1 11 07 .06 -.02
climate change.
The main causes of climate change are 05 15 79 10 29 13 06 -.01
human activities.
Climate change is mostly caused by 07 18 ) 17 14 16 10 01

human activities.
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Table 3.5. (continued)

Positive Consequences

Climate change will have serious positive consequences. (R) .05 .23 12 .85 W7, 07 -.01 .03
Climate change will have significantly positive consequences. (R) .08 23 13 .85 .16 10 -.03 05
The consequences of climate change will be positive for the world. (R) .19 .26 .16 a7 19 .08 01 03
Negative Consequences

The negative consequences of climate change will be very serious. 12 .08 19 15 s a7 10 -.01
Climate change will have negative consequences on the Earth. 21 .08 21 22 &5 16 07 -.04
Climate change has too many negative consequences. oL A1 .16 it .74 23 05 .05
Spatial Proximity

The region where I live will experience the consequences of climate change. .15 .07 A3 .06 19 .83 Wil 04
My local area will be influenced by climate change. 14 .06 11 07 24 .83 A1 -.01
Climate change will influence the place where I live. 14 -.00 d2 .09 .09 .82 05 02
Spatial Distance

Regions far away from me will experience the consequences of climate 06 .04 .04 .02 .01 07 90 -.07
change.

Regions far away from me will be influence by climate change 01 .04 .08 -.00 .09 07 .89 -.02
Climate change will influence regions far away from me. .05 .01 .07 -.04 .08 .10 .88 -.06
Temporal Distance

The consequences of climate change will only be experienced in the far 07 .05 -01 07 .02 -.03 -.06 87
future. (R)

It will be a long time before the consequences of climate change are felt. 00 .01 -.04 02 -08 03 -.06 .86
®)

Climate change will only take place in the long term. (R) 04 .02 .02 -.01 .05 05 -.02 .82
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3.3.2.2. Bipolar Format of the Climate Change Perception Scale

The second part of the Climate Change Perception Scale is prepared in a bipolar
format with three dimensions, each of which has two items answered on a seven-
point Likert-scale, from ‘strongly disagree’ (1) to ‘strongly agree’ (7). It measures
students’ perspectives among the causes, consequences, spatiality with respect to
positive-negative consequences, human-natural process causes, and spatial
distance- proximity. Although includes the same dimensions with the Climate
Change Perception Scale, bipolar format gives more detailed and comparison
inferences. Developers reported internal consistency reliabilities of each dimension
as .92 for positive and negative consequences, .96 for human and natural process
causes, .83 for spatial distance and proximity, and .85 for all items (van Valkengoed
et al. 2021). Dimensions’ descriptions were represented in table 3.6.
Table 3. 6. Descriptive Information for Three Dimensions of Bipolar Climate

Change Perception Scale (Developed by Van Valkengoed, Steg, & Perlaviciute,
2021)

Dimension

Dimension Description

Sample Item

Human-Natural
Process Causes

Positive-Negative
Consequences

Spatial Proximity-
Distance

To extent to which
students think the causes
of climate change are
caused by human actions
or natural processes

To extent to which
students think the
consequences of climate
change will be positive or

negative
To extent to which
students think the

consequences of climate
change will be in their
local area or far regions

The cause of climate change is
only human activities/ mostly
human activities/ equally human
activities and natural processes/
mostly natural processes/ only
natural processes.

The consequences of climate
change will be only positive/
mostly positive/ equally positive
and negative/ mostly negative/
only negative.

The consequences of climate
change will happen only where |
live/ mostly where | live/ equally
where | live and far away
regions/ mostly in faraway
regions/ only in faraway regions.
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In this study, this questionnaire was translated and adapted to Turkish and middle
school students (see Appendix A). Turkish version of bipolar scale was prepared
on a five-point format. the bipolar scale assesses the ‘endorsement of each
dimension relative to the other dimension’ (van Valkengoed et al. 2021, p. “8”).
Specifically, the participants were asked to evaluate the perceived causes of climate
change on a scale ranging from 'only by natural process' (1) to 'equally natural
processes and human activities' (3) to 'only human activities' (5). Similarly, they
were asked to evaluate the perceived consequences of climate change on a scale
ranging from 'completely negative' (1) to 'equally negative and positive' (3) to
'completely positive'. Lastly, they were asked to evaluate the perceived spatial
distance of consequences of climate change on a scale ranging from 'only locations
far away' (1), 'equally locations far away and my local region' (3) to 'only my local

region' (5).

Internal consistency reliability scores are .91 for Bipolar consequence, .93 for
Bipolar Causes, .78 for Bipolar Spatial. The reliability of the scale was calculated
to be 0.72, indicating that there may be a small amount of error, but the analyses
can be trusted (Table 3.7).

Table 3. 7. Reliability of each dimension in the Bipolar format of Climate Change
Perception Scale

Bipolar consequence Bipolar Causes Bipolar Total

(Positive- Negative) (Human-Natural) Spatial

Reliability 91 .93 78 72

The KMO value was found to be 0.56, which suggests that the data is suitable for
factor analyses. Factor analyses were performed using EFA. The factor number was
not limited in the analyses, and the results indicate that there are three distinct

factors that are independent of each other (Table 3.8)
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Table 3. 8. Factor analyses of the Bipolar Format of Climate Change Perceptions
Scale

Bipolar Bipolar Bipolar
Causes consequence  Spatial

Human Causes- Natural Process Causes

Climate change caused by only human 95 18 .01
activities/ mostly human activities/ equally

human and natural activities/mostly natural

processes/ only natural processes.

Climate change has occurred as a result of only 93 24 -.03
human activities/ mostly human activities/

equally human and natural activities/mostly

natural processes/ only natural processes.

Negative Consequences- Positive Consequences

The consequences of climate change will be 21 94 -.04
only positive/ mostly positive/equally positive
and negative/mostly negative/only negative.

(R)

Climate change will lead to only positive / 21 94 .04
mostly  positive/equally  positive  and

negative/mostly negative/only negative

consequences. (R)

Spatial Distance- Spatial Proximity

Climate change will affect only my local area / .04 .00 91
mostly my local area/ equally my local area
and regions far away from me/ mostly regions
far away from me/ only regions far away from
me.

The consequences of climate change will only my -.06 -.01 90
local area / mostly my local area/ equally my
local area and regions far away from me/
mostly regions far away from me/ only regions
far away from me.
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3.4. Procedure

The researcher analyzed the survey questions, obtained necessary permissions, and
translated and adapted them into Turkish for middle school students. The language

and sentences were simplified since the original survey was designed for adults.

Once the instruments were completed, the researchers selected accessible schools
based on their locations, administrative units, and the number of students in the
schools. The schools in the study were chosen through a non-random sampling
method due to difficulties in survey implementation and reaching participants. Six
schools were initially selected, but only five were used as their student numbers
were sufficient for the study. Permissions were obtained from both the Middle East
Technical University and the Ministry of National Education. The ethical processes
involved writing the schools' names down on a permission paper. After receiving
the necessary approvals, researchers visited each school to contact the students. As
the students were under 18 years old, parental approval was required for

participation in the surveys.
3.5. Data Analysis

The data for this study was collected from the participants by asking survey
questions. All the responses were analyzed using the SPSS program. Frequency
analyses, descriptive statistic results, factor analyses, and reliability analyses are
performed. The results are presented in the result section of the study. The
descriptive statistics are further elaborated and discussed in the discussion section

of the study.
3.6. Reliability, Validity and Ethics

The two main points to consider in any study are its validity and reliability.
Validity refers to whether the survey measures what it aims to measure, while
reliability is all about the stability and consistency of the survey. There are various
ways to evaluate both validity and reliability, and the approach you take will

depend on the nature of your study Cohen et al. (2017). According to Cohen et al.
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(2017), it's important to choose the right approach to ensure accurate and
trustworthy results. There are various forms of validity, such as face, content,
construct, and criterion validity. These ensure that research tools, like
questionnaires and exams, are appropriate for the population and objectives of the
study. To ensure that research instruments are trustworthy and consistent over time,
researchers can perform test-retest and internal consistency reliability tests (King &
He, 2005). Furthermore, statistical methods such as factor analysis, and Cronbach's
alpha can be used to evaluate the validity and reliability of the data and findings.
Reliability tests were conducted using the SPSS program in this study, and the

instrument scores were presented in the relevant sections.

The current study did not find any threats to internal validity due to data collection
bias, data collector traits, or instrument decay. This was because the researcher was

responsible for the majority of data collection.

The instruments used in this study were only used once and simultaneously. The
data gathering instrument was comprised of self-report items and was scored
entirely by optical mark. Data collector influence occurs when a data collector
makes decisions about data collection and scoring procedures, and when data is
unintentionally altered to achieve a particular outcome (Fraenkel & Wallen, 2006).
It is important to consider ethical issues when conducting research. This includes
obtaining participants' consent after providing them with information about the
study and ensuring that their confidentiality is guaranteed. Participants must be
made aware that they have the right to withdraw from the study at any time and are
not obligated to complete the survey. All ethical information was provided to the
participants during the data collection process. The study received ethical approval
from both Middle East Technical University and the Ministry of Education to

ensure that instrumental ethics were met.
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CHAPTER 4

RESULT

In this chapter, the results of the study were represented with descriptive statistics.
The main point of the study was the examine the perceptions of students about
Global Climate Change with different dimensions. To understand of the
perceptions, mean, standard deviation, and frequency calculations were made. This
study focused on only descriptive parts. Descriptive reporting requires a precise,
quantifiable, and clear characterization of the condition being discussed (Grimes &

Schulz, 2002).
4.1 Descriptive Statistics

In this part, results regarding mean, standard deviation, variance, and frequency for
the Climate Change Questionnaire, Climate Change Perceptions Scale, and Bipolar
Climate Change Perception Scale were presented. The results were shown
concerning gender because the gender effects can be examined in further research.
There is a climate change questionnaire, and it has 4 items. For the options of the
items, item 1 has yes (1) and no (2) options, item 2 has yes (1), no (2), do not know
(3) options, item 3 has a lot (1), enough (2), some (3), a little (4), no information
(5) options, and item 4 has yes (1), no (2), do not know (3) options. The second
part includes 8 dimensions and 3 items for each of them. All items have the same 5-

point Likert selection with totally agree to totally disagree.

The other part is the bipolar part. The bipolar part has 3 dimensions, and these
dimensions have two side options like totally human causes or totally natural
process causes. There are 3 dimensions in bipolar format, which include causes,
consequences, and spatial distance-proximity parts. All items have 5-point options

and some of them are negative. That’s why the negative ones turned into recode
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versions for the mean and standard deviation analyses but in the frequency part, all

items’ answers were in the original numbers. It is believed that descriptive results

give some insights into young students’ perceptions of climate change by providing

important clues about how they respond to climate change (van Valkengoed et al.,

2021).

Table 4. 1. Descriptive Statistics of the Climate Change Questionnaire

Items Options Frequency Percentage Mean  Standard
(%) (M)  Deviation
(SD)

Have you heard Yes 974 97.4 1.03 .16
the word climate
change before? A 20 po
Do you think the Yes 886 88.6 1.21 .59
climate is No 23 23
changing? Do not know 91 9.1
How much do you Alot 31 3.1 2.69 .80
think you know, in Enough 394 39.4
general, about Some 453 453
climate change? A little 91 9.1

not 30 3.0

knowledgeable

Do you think Yes 722 72.2 1.49 .82
there is anything
that can be done No 65 6.5
to reduce the
effects of climate Do not know 213 213

change?
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In table 4.1, the four questions about the climate change descriptive results were
represented. 97.4 % of the students heard the climate change term, but 2.6 % did
not hear (M=1.03, SD= .16). The 88.6 % of the students thought the climates are
changing, but 2.3 % did not, and 9.1 % did not know (M=1.21, SD= .59). On the
other hand, the 45.3 % of the students thought they know the climate change some,
39.4 % enough, 9.1 % a little, 3.1 % a lot, and 3.0 % had no information (M=2.69,
SD= .80). In addition to this, 72.2 % of the students thought that there is anything
that can be done to reduce the effects of climate change but 21.3 % did not know,

and 6.5 % did not think that (M=1.49, SD= .82).

For the other data collection tools, descriptive statistics of the Climate Change
Perception Scale, and Bipolar part of the Climate Change Perception Scale, are

represented in Table 4.2.

Table 4. 2. Descriptive Statistics of Scales with Respect to Gender

N Climate Change Bipolar Climate

Perception Change Perception
M SD M SD
Girl 545 3.91 45 3.54 44
Boy 455 3.94 46 3.57 47
Total 1000 3.92 45 3.56 45

As reported in Table 4.2, the mean scores of the perception scale were higher than
the mid-point of 3, indicating that young students possessed relatively high positive
perceptions of Climate Change. As far as gender is concerned, boys had slightly
higher mean scores on both Climate Change Perception Scales compared to girls
on a 5-point scale. Also, the bipolar had similar results and the perception levels
were close to the mid-point of 3, indicating that students possessed relatively high
positive perceptions but not as high as the Climate Change Perception Scale. Each

scale was examined deeply and item-based in the subtitles.
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4.1.1. The Climate Change Perceptions Scale

RQ1: What are the profiles of middle school students’ perceptions toward global
climate change concerning Reality, Human and Natural Process Causes, Positive
and Negative Consequences, Consequences of Spatial Distance and Proximity, and

Temporal Distance?

The Climate Change questionnaire has 24 items and 8 dimensions. The dimensions
are reality, human causes and natural process causes, negative and positive
consequences, temporal, spatial distance, and spatial proximity of Climate Change.
In the method chapter, the factor analyses of the instrument were represented. Each
Dimension has three items about them. In Table 4.3, the dimensions mean, standard

deviation, skewness, and kurtosis scores were represented concerning gender.

Table 4. 3. Descriptive Statistics of Climate Change Perception Scale with Respect

to Gender
Dimension Girls (N=545)  Boys (N=455) Total
M SD M SD M SD
Reality 457 51 4.66 49 461 .50
Human Causes 411 .78 4.10 .86 411 .82

Natural Process Causes,  3.53 1.01 3.57 1.07 3.55 1.04
Positive Consequences,  3.97 .90 4.00 .96 3.98 .92
Negative Consequences, 4.29 .67 4.32 .65 4.30 .66

Spatial Proximity, 4.15 .68 4.19 12 4.17 .69
Spatial Distance 3.59 .90 3.67 .99 3.62 .94
Temporal Distance 3.03 81 3.00 .88 3.02 .84
Total Scale 3.91 45 3.94 46 3.92 45

As reported in Table, the mean score of the total perception scale was higher than
the mid-point of 3. Mean scores ranged from 3.02 and 4.61 on a 5-point Likert
scale for the whole sample. When analysed with respect to gender, mean scores
ranged from 3.03 to 4.57 for girls, and 3.00 to 4.66 on a 5-point Likert scale. These

results indicated that participants of this study did not have a perception score
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under 3 on a 5- 5-point Likert scale. The mean score for the Reality dimension in
total (M = 4.61; SD = .50) indicated that students perceived a high level of
perceptions about that climate change is happening. The negative consequences
had the next highest mean score (M = 4.30; SD = .66), indicating that students had
a high perception about that climate change has negative consequences. Also, the
spatial proximity (M = 4.17; SD = .69), had a high mean score and this result
indicated that students thought that the consequences of climate change were
happening in their local areas. Similarly, the human causes had a high mean score
(M = 4.11; SD = .82) and it stated that students have a perception that human
activities cause climate change. On the other hand, other dimensions which are
positive consequences (M = 3.98; SD = .92), the natural process causes (M = 3.55;
SD = 1.04), and spatial distance (M = 3.62; SD = .94) had higher than the mid-
point of 3. For the temporal distance (M = 3.02; SD = .84) students did not have a
strong perception of the time distance of the consequences of climate change, they
were undecided about this dimension.

Table 4. 4. Means, Standard Deviations, Skewness and Kurtosis Values for Climate
Change Perception Scale Dimensions

Dimensions M SD Minimum Maximum Skewness Kurtosis
Reality 457 51 1.00 5.00 -1.96 6.09
Human Causes 411 .78 1.00 5.00 -.92 .68
Natural Process 353 1.01 1.00 5.00 -.59 -43
Causes,

Positive 397 .90 1.00 5.00 -1.06 53
Consequences,

Negative 429 .67 1.00 5.00 -1.07 1.26
Consequences,

Spatial Proximity, 4.15 .68 1.00 5.00 -.69 13
Spatial Distance 359 .90 1.00 5.00 -.55 -.07
Temporal Distance 3.03 .81 1.00 5.00 -.07 -43
Total Scale 3.92 .46 1.00 5.00 -.04 -.36
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The minimum and maximum values, means, standard deviations, skewness, and
kurtosis values were represented in table 4.4. All of the variables' means, standard
deviations, and lowest and maximum values fell within acceptable bounds. The
Skewness index ranged from -1.96 to -.07 while the kurtosis index was within the
range of -.43 and 6.09. If the kurtosis index is higher than 10 and the skewness
index is larger than 3.0, there may be an issue with univariate normalcy. (Kline,
2005). Therefore, it appears that there was not a significant issue with univariate
normalcy. A possible range was 1-5 for minimum and maximum values. Actual
range was also 1-5. The maximum and minimum scores were equal to the highest

and lowest possible scores.

Sub-Question 1: What are the students’ perceptions with respect to Reality of
Climate Change?

Table 4. 5. Descriptive Statistics of The Climate Change Perceptions Scale Reality

Dimension
Mean  Standard Frequency(f)
(M) Deviation
(SD)
Totally  Disagree  Uncertain  Agree  Totally
disagree agree
Reality
I believe that 4.55 .65 4 i 4.2 32.5 62.2
Climate Change is
real.
Climate change is 4.65 .60 70.7 24.8 3.7 .6 2

not happening. (R)

I do not believe 4.63 .60 68.6 26.8 4.1 3 2
that Climate

Change is real. (R)

As reported in Table 4.5, the mean scores of the reality dimension were higher than
the 4 in all items, indicating that students had a high perception that Climate

change is real and is happening. In this table, some of the items were in recode
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versions and it represented with “R” in the table. The mean scores and standard
deviation scores were calculated with recode items, but the frequency distributions
were calculated with the original version. In the reality dimension, 11 % of the
participants did not believe that climate change is real but 94.7 % of them believed
that climate change is real. % 4.2 percent of them were undecided about the item.
These results showed that participants had a positive perception of climate change’s
reality. They thought that climate change is happening. For the opposite idea items
in Reality, there were similar results 95.4 % of the participants disagree with the
“don’t believe climate change is real” idea. 95.5 % of the participants thought that
climate change is happening. This showed that a higher percent of the participants
had a strong perception about climate change reality and happening. The reality
dimension had a high level of perception among the participants. Participants in
both girls (M=4.57, SD=.51), and boys (M=4.66, SD=.49) had high levels of

perception.
Regarding Causes Dimensions; Natural Process Causes, Human Causes,

Sub-Question 2: What are the students’ perceptions with respect to Natural and

Human Causes of climate change?
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Table 4. 6. Descriptive Statistics of The Climate Change Perceptions Scale Natural
Process Dimension

Mean  Standard Frequency(f)
(M) Deviation
(SD)
Totally Disagree  Uncertain  Agree  Totally
disagree disagree
Natural Process
Causes
Natural processes are 3.56 1.13 22.5 33.6 26.7 11.5 5.7
the main cause of
climate change. (R)
Climate Change is 3.46 1.14 18.7 35.0 27.0 12.3 7.0
mostly caused by
natural processes. (R)
The main causes of 3.63 1.12 25.1 33.2 26.0 10.7 5.0

climate change are

natural processes. (R)

In the part of the cause, participants had a certain perception that climate change is
mostly caused by human activities (M=4.11, SD=.82). On the other hand,
participants also thought that natural processes can cause climate change, but they
did not have a certain perception, they have been quite undecided about the natural
processes (M=3.55, SD=1.04). Items’ mean scores were slightly higher than the
mid-point of 3 for the natural causes, but for the human causes, items’ mean scores
were higher than 4, and 4 means that they agreed that climate change is caused by
human activities or natural process causes. For the frequency analyses, in the
human causes, three items were similar to each other, and an average of 6.3 % of
the participants did not agree with the idea that the main or mostly cause of climate
change is human activity. On the other hand, 77.8 % of the participants thought the
other way. The undecided part for human activity was quite low ranging between
14.3-17 % of the participants. These results showed that most of the participants

thought that human activity is an important and mostly or main cause of climate
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change. In the other cause type, which is natural process causes, the results were
close to each other. An average of 56.0 % of the participants disagreed with the
idea that natural causes are mostly or main causes of climate change. 26% of the
participants were undecided, and 17.4 % of the participants agreed with the idea.
Results were likely to be opposite of the human causes, but the undecided part was
higher in the natural processes.

Table 4. 7. Descriptive Statistics of The Climate Change Perceptions Scale Human
Causes Dimension

Mean Standard Frequency(f)
(M) Deviation
(SD)
Totally Disagree Uncertain Agree  Totally
disagree disagree
Human Causes
Human activities 4.13 .96 2.1 4.2 15.2 354 43.1
are the main cause
of climate change.
Climate change is 4.07 1.01 2.8 4.7 17.0 33.6 41.9
mostly caused by
human activities.
The main causes 4.11 94 2.0 43 14.3 393 40.1

of climate change
are human

activities.

Sub-Question 3: What are the students’ perceptions with respect to Positive and

Negative Consequences of climate change?
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Table 4. 8. Descriptive Statistics of The Climate Change Perceptions Scale Positive
Consequences Dimension

Mean  Standard Frequency(f)
(M) Deviatio
n (SD)
Totally  Disagree Uncertain Agree  Totally
disagree disagree
Positive Consequences
The consequences of 4.16 .99 47.8 28.9 17.4 3.5 24
climate change will be
positive for the world.
(R)
Climate change will 3.85 1.06 30.6 38.1 21.1 5.8 4.4
have serious positive
consequences. (R)
Climate change will 3.95 1.03 34.6 38.1 18.0 5.8 3.5

have significantly

positive consequences.

(R)

For the consequences, participants’ opinions about positive consequences were
mostly negative, they did not think that the consequences of climate change will be
positive, this dimension item recoded so, higher mean scores meant that students
did not think climate change has positive consequences (M =4.16, SD=.99). For the
negative consequences, students thought that the consequences will be negative (M
=444, SD=.73). For the consequences part, negative consequences had the next
highest mean after the reality in total (M= 4.30, SD=.66). The negative
consequences about the climate change mean scores were high and this indicated
that the high number of the participants had a high perception. Besides that,
students also had a high mean score about the positive consequences. They
concluded that there could be some positive consequences or not, the students were
undecided about positive consequences. It was slightly closed to the statement that

climate change consequences will not be positive because of the recode items. With
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the frequency results, 72.4 % of the participants thought that the consequences of

climate change will not be positive. An average of 8.4% of the participants agreed

with the positive consequences. On the other hand, the negative consequences were

the opposite of the positive consequences’ results. 18.4 % for positive, 13.6 % for

negative consequences were undecided. Some of the participants did not have a

certain idea about the consequences. They thought that climate change is real

according to the reality dimension, but the consequences are not certain. The

majority of the participants thought that the consequences will be negative for the

world.

Table 4. 9. Descriptive Statistics of The Climate Change Perceptions Scale
Negative Consequences Dimension

Mean  Standard
M) Deviation

Frequency(f)

(SD)
Totally  Disagree Uncertain Agree  Totally
disagree disagree
Negative
Consequences
Climate change will 4.44 73 3 1.2 9.2 32.8 56.5
have negative
consequences on the
Earth.
Climate change has too  4.25 .80 .6 1.5 14.4 38.9 44.6
many negative
consequences.
The negative 4.21 .83 4 2.0 17.4 36.3 43.9

consequences of
climate change will be

very serious.

Sub-Question 4: What are the students’ perceptions with respect to Spatial Distance

and Proximity of climate change?

45



Table 4. 10. Descriptive Statistics of The Climate Change Perceptions Scale Spatial
Proximity Dimension

Mean  Standard Frequency(f)
(M) Deviation
(SD)
Totally Disagree Uncertain Agree  Totally
disagree disagree
Spatial Proximity
My local area will be 4.14 81 4 1.7 18.8 41.4 37.7
influenced by climate
change.
The region where | 4.17 78 2 1.7 17.4 42.8 37.9
live will experience
the consequences of
climate change
Climate change will 4.19 .80 .5 1.3 17.0 41.0 40.2

influence the place

where I live.

The scale also has items with detail information about consequences like the
distance. These dimensions are spatial proximity and spatial distance. In the spatial
proximity, items about the participants’ local area’ experiences about the
consequences of climate change. Participants 41.4 % of them agreed with the idea
that their local area will be influenced by climate change, and 2.8 % of them agreed
that the regions where they live experience the consequences of climate change.

Also, 81.2 % of them agreed that climate change influences their living places.

For the spatial distance, items about the regions far away from them. 34.6 % of the
participants agreed that regions far away from them will be influenced by climate
change but 30.1 % of them were undecided about the item. The other two of the

items about spatial distance had quite similar results.

Participants both undecided and agreed but there was not a clear inference about

that participants thought that climate change will influence regions far from them.
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The mean scores supported the frequency results, for the spatial proximity,
participants’ opinions about their local area, and influenced of the consequences of
climate change on there is positive and they thought that their local area will be
influenced by climate change (M =4.14, SD=.81). They were not quite sure about
the regions far away from them because they were undecided about experiencing
the consequences of climate change in the regions far away from them (M =3.52,
SD=1.08).

Table 4. 11. Descriptive Statistics of The Climate Change Perceptions Scale Spatial
Distance Dimension

Mean Standard Frequency(f)
(M) Deviation
(SD)
Totally  Disagree Uncertain Agree Totally
disagree disagree
Spatial Distance
Regions far away 3.71 1.03 3.7 6.5 30.1 34.6 25.1
from me will be
influence by climate
change.
Regions far away 3.52 1.08 5.7 9.3 32.1 334 19.5
from me will
experience the
consequences of
climate change.
Climate change will 3.65 1.02 3.6 7.1 332 33.2 22.9

influence regions far

away from me.

Sub-Question 5: What are the students’ perceptions with respect to Temporal

Distance of climate change?
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Table 4. 12. Descriptive Statistics of The Climate Change Perceptions Scale
Temporal Distance Dimension

Mean  Standard Frequency(f)
(M) Deviation
(SD)
Totally  Disagree Uncertain Agree  Totally
disagree disagree
Temporal Distance
It will be a long time 2.85 1.09 5.4 22.7 37.4 20.3 14.2
before the
consequences of
climate change are
felt. (R)
The consequences of  3.06 1.00 8.6 20.2 48.0 15.4 7.8
climate change will
only be experienced
in the far future. (R)
Climate change will 3.15 .89 8.6 17.4 58.7 10.6 4.7

only take place in the
long term. (R)

For the temporal distance part, items about the happening timeline of the climate
change and consequences of them. Students were undecided about the time of
experiencing the consequences of climate change, they were not sure if they will
experience the consequences in the far future or not (M =3.06, SD=1.00). For the
frequency analyses, the first item, 37.4 %, the second item 48.0 %, and the third
item 58.7 % of the students were undecided. The last item’s undecided ratio is
higher than others because the item indicated that climate change will only take

place in the long term and the only word can confuse the students.

The profiles of students Climate Change Perceptions with 8§ dimensions were

depicted in figure 4.1.
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Figure 4. 1. Dimension Mean of Climate Change Perception Scale

4.1.2. Bipolar Format of The Climate Change Perceptions Scale

The bipolar part of The Climate Change questionnaire has 6 items and 3
dimensions. Each dimension provided specific information about the perception of
the students. The dimensions are Human Causes- Natural Process Causes, Negative
Consequences Positive Consequences, and Spatial Distance- Spatial Proximity.
Dimensions have two items about them, but each item has 5 different statements,
and participants selected the most suitable one for their perceptions. Each item has

two versions of the opinions, and 3 represent equal opinions.

Sub-Question 2: What are the students’ perceptions with respect to Natural and

Human Causes of climate change?
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Table 4. 13. Frequency percentage of Bipolar Climate Change Perception Scale

only mostly equally mostly only
natural natural natural human human
processes  processes —and activities activities
human
activities
Human  Causes-  Natural
Process Causes
Climate change caused by 1.8 5.0 24.2 53.8 15.2
Climate change has occurred 1.4 5.5 26.4 52.4 14.3

asaresultof...........

In the frequency tables, numbers 1 to 5 represent different statements. For the
human causes- natural process causes items, there are two of them and infer similar
things. 53.8 % of the participants agreed with the idea that climate change is caused
by mostly human activities, and 52.4 % of participants thought that climate change

has occurred as a result of mostly human activities.

Sub-Question (SQ) 3: What are the students’ perceptions with respect to Positive

and Negative Consequences of climate change?
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Table 4. 14. Frequency percentage of Bipolar Climate Change Perception Scale

only negative  mostly equally mostly only positive
consequence  negative negative and  positive consequence
consequence  positive consequence
consequence
Negative
Consequences-
Positive
Consequences
The 24.8 50.2 21.7 23 1.0
consequences of
climate change
will be ...
Climate change 24.0 52.0 21.4 1.6 1.0

will lead to ...

consequences.

For the consequences, 50.2 %of the participants agreed on the idea that the
consequences of climate change will be mostly negative, and 52.0 % of the

participants thought that climate change will lead to mostly negative consequences.

Sub-Question 4: What are the students’ perceptions with respect to Spatial Distance

and Proximity of climate change?
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Table 4. 15. Frequency percentage of Bipolar Climate Change Perception Scale

only mostly equally mostly  only my
regions regions regions my local
far away far away far away local area

fromme  fromme  from me area

and  my

local area
Spatial Distance- Spatial
Proximity
Climate change will affect 1.0 5.8 89.3 3.2 7
The consequences of climate 1.0 6.0 88.7 33 1.0
change will happen

For spatial distance and spatial proximity, 89.3 % of the participants thought that
climate change will affect equally regions far away from them and their local areas.
Also, 88.7 % of the participants thought that the consequences of climate change

will happen in regions far away from me and my local area.

For the descriptive statistics, participants ‘perceptions about the causes of climate
change were mostly equally human activities and natural processes, but it quite
closes to the human activities (M= 3.76, SD=.84). Participants thought that the
consequences of climate change will be equal but close to the negative (M =3.96,
SD=.81). students, Also, tended to believe that climate change will affect their local

areas and regions far away from them equally (M=2.97, SD=.40).
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Table 4. 16. Descriptive Statistics of Bipolar Part of the Climate Change Perception
Scale

Mean Standard
M) Deviation
(SD)

Human Causes- Natural Process Causes

Climate change caused by only human activities/ mostly 3.76 .84
human activities/ equally human and natural activities/mostly

natural processes/ only natural processes.

Climate change has occurred as a result of only human 3.73 .83
activities/ mostly human activities/ equally human and natural

activities/mostly natural processes/ only natural processes.

Negative Consequences- Positive Consequences

The consequences of climate change will be only positive/ 3.96 81
mostly  positive/equally  positive and negative/mostly

negative/only negative. (R)

Climate change will lead to only positive / mostly 3.96 78
positive/equally positive and negative/mostly negative/only

negative consequences. (R)

Spatial Distance- Spatial Proximity

Climate change will affect only my local area / mostly my local 2.97 40
area/ equally my local area and regions far away from me/

mostly regions far away from me/ only regions far away from

me.

The consequences of climate change will happen in only my 2.97 42
local area / mostly my local area/ equally my local area and

regions far away from me/ mostly regions far away from me/

only regions far away from me.

The profiles of students Bipolar Climate Change Perception Scale were depicted in

figure 4.2.

Y: Mean x: gender bars: dimensions
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Figure 4. 2. Dimension Mean of Bipolar Climate Change Perception Scale

4.2. Summary of Results

The purpose of the study was to identify the profiles of middle school students’
perceptions toward global climate change from different perspectives, such as the
reality of climate change, the human and natural process causes of climate change,
positive and negative consequences of climate change, consequences of spatial
distance and proximity, and temporal distance. In the study, descriptive analyses
were made, and the results were examined to identify the profiles of middle school
students’ perceptions of global climate change. There were 3 different parts of the
instrument, the first part includes 4 climate change questions. These questions
examined the general opinions about climate change. 97.4 % of the students heard

the climate change term. The curriculum of the middle school students has climate
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change topics, they are not deep, but they have the climate change term in general.
This could affect the results. Also, 88.6% of the students thought that climates are
changing. It is a high score but not similar to the first one. A small amount of the
students knew the term climate change but did not believe the climates are
changing. 9.1 % of the students did not know whether the climates are changing or
not. They knew the term and believed the climates are changing, also they mostly
thought they knew climate change 45.3%, and 39.4% had enough information, but
a little, a lot, and no options’ frequencies are lower than the others. After the
knowledge part, their actions are important for reducing the effects of climate
change. 72.2 % of the students thought that they could do something to reduce the
effects but 21.3% did not know and 6.5 % did not think that there was anything for

reducing the effects.

The second part of the instrument is the Climate Change Perception Scale. There
are eight dimensions of the scale, and the purpose of the scale is the examine the
participants’ perception levels with respect to Reality, Human and Natural Process
Causes, Positive and Negative Consequences, Consequences of Spatial Distance
and Proximity, and Temporal Distance dimensions. In general, students had a high
perception of the climate change reality. They mostly thought that climate change
was real, and it was happening (M=4.61). For the part of the cause, human and
natural processes can cause climate change. Students had high mean scores on
human causes (M=4.11) and it indicated that students thought that human actions
cause climate change. On the other hand, the natural processes cause scores were in
the midpoint of 3. This indicated that they were undecided about the effect of
natural processes. They thought that human actions have an effect, but natural
processes were not clear. For the consequences of climate change, they thought that
the consequences would be negative(M=4.30). The results indicated that students
thought climate change consequences affected them negatively. However, for the
positive consequences, the items were recoded, so the 3.97 mean score means that
students had a negative perception about the positive consequences. They thought

that climate change would not have positive consequences.
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The developers of the scale included the Spatial Distance, Proximity, and Temporal
Distance terms because the perception of consequences of the time and distance of

climate change is important and gives a more detailed perception level.

They are more certain about their areas. For these reasons, they were mostly
undecided about the far regions which is the Spatial Distance part. Temporal
distance means that climate change will happen at which time. It could be in a very
long time. They were mostly undecided about the time because they observed some
of the results of climate change, but they were not sure about the time distance. It
could be happening more deeply, or the effects could be more crucial for everyone
in a long time. From a different perspective, they cannot see the consequences, and
think that there is no effect of climate change and have no idea about the future.

The time is quite unknown for the participants.

The Climate Perception Scale gave the perception levels with eight different
dimensions. The students gave similar or close ideas in some dimensions, but the
dimensions' meanings were opposite to each other in general. For example, there
are causes of climate change, the students can think that human actions cause
climate change and natural processes can cause a little too. For a deeper look and
information, a bipolar format of the scale was developed. The 3 dimensions are
opposite to each other like Human Causes- Natural Process Causes, Negative
Consequences-Positive Consequences, and Spatial Distance- Spatial Proximity.
Students can think that both options can cause or both consequences can happen
and choose both of them to agree on the Climate Change Perception Scale.
However, in bipolar format, they choose the closer option. The results of the
bipolar format indicated that students mostly thought that climate change was
caused by human actions. After this option, equally natural processes and human
actions had the highest scores. This showed that students did not think that only
one of them caused climate change, mostly human activities but natural processes
can have an effect. This result is also similar to the consequences part, students
mostly thought that the consequences of climate change would be mostly negative.

The only negative and equally negative and positive scores are close to each other
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but the most and only positive options’ scores were low. This indicated that
students did not think that there would be positive consequences but there will be
mostly negative consequences of climate change. The consequences could be
negative or positive but also the consequences could be happening in the local
areas or far regions. For the spatial proximity and distance dimensions, students
thought that climate change consequences would affect equally their local areas
and far regions. They can observe the consequences, but they cannot make certain

inferences about far regions.

The Climate Change Perception scores and local area results were high but the far
regions’ results were close to the undecided part. However, in the bipolar part, they
choose equal options. In general, the students have a perception about climate
change positively in reality, human causes, negative consequences, and spatial
proximity. They had not certain perception about the natural process causes, spatial
distance and temporal distance because their scores were close to the undecided
parts. Last one is for the positive consequences, students had negative perception
about the positive consequences. They did not think that climate change will have

positive consequences.
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CHAPTER 5

DISCUSSION AND LIMITATIONS

In this chapter, the discussion of the results, and the limitations of the study were

represented.
5.1. Discussion of the Results

The purpose of the study was to identify the profiles of middle school students’
perceptions toward global climate change. Students’ perceptions of global climate
change included the reality of climate change, the human and natural process
causes of climate change, positive and negative consequences of climate change,
consequences of spatial distance and proximity, and temporal distance. In the study,
descriptive analyses were conducted, and the results were examined to identify the

profiles of middle school students’ perceptions of global climate change.

Students' responses to the items, which examined their background on climate
change on a self-reported basis, showed that they have a high level of awareness
about climate change. For example, a great majority claimed that they had heard
about the term ‘climate change, thought that climates are changing (88.6%), and
believed that their actions are important for reducing the effects of climate change.
These findings are not surprising mainly due to climate change being included in
the middle school science curriculum. Also, climate change is one of the frequently
mentioned terms both in our daily lives and in media. 9.1 % of the students did not
know whether the climates were changing or not. slightly less than half (45.3%),
claimed that they were knowledgeable not only about climate change and believed
the climates are changing 39.4% had enough information, but a little, a lot, and no

options’ frequencies are lower than the others.
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This study aimed to have a closer look into Turkish pre-service science teachers’
awareness, interests, values, and behaviors about climate change. The findings
demonstrated that majority of the participants have heard about climate change and
have expressed positive views on ways to tackle climate change. The pre-service
science is certain that climate change is indeed happening and considers it a serious

issue.

Regarding their level of Climate Change Perception, overall results revealed that
students have a perception that climate change is real, and it is happening. They can
observe the climate change effects or actions and the perception levels can be
affected by them. They thought that climate change was happening, and it was an
expected result in the light of the literature.

The climate change’s causes are also clear to the students because the results
indicated that there is a perception about the human action causes. Students
concluded that human actions cause climate change. They see on social media and
science lessons the human effects on the environment. The effects of humans like
car gasses, fabric gasses, oils that spoil the oceans, or the simple harms to the
environment can cause bigger problems like climate change. They learned these in
school and also see them on media. They combined the information and as the
literature review mentioned, students have a certain perception about human
actions’ causes of climate change. On the other hand, for the natural processes,
students did not have certain perceptions. They thought that natural processes could
cause climate change but not so sure. A high number of students were undecided
about this dimension. The natural processes are not so clear. Students cannot know
the answer to the “What kind of natural processes and how do they affect climate
change?” question. The natural processes could be volcanic eruptions, but students
cannot know this information. The student’s natural process cause results indicated

that they thought natural processes could cause or not climate change.

In addition to the causes, consequences of the climate change are an important and

popular dimension. The conclusion about the reality of climate change is related to
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the consequences of climate change because the student’ can make conclusions
about the climate change is happening or not by looking at the consequences of it.
students saw the effects and consequences of the climate and believed that climate
change is real. That’s why if the students think that climate change is happening,
then the consequences perception levels should be high. Like the expectancy,
students have a high perception level about the negative consequences of climate
change. The results indicated that students thought that climate change has negative
consequences, and they had a high perception about it. for the positive
consequences, students did not think that climate change has or will have positive
consequences. there are no certain positive consequences of climate change, and
this perception level is expected and related to the literature. All the reality causes
and consequences of climate change are related to each other, and the results
indicated that students have an expected perception level. The level of perceptions
could be higher but for the level of science education, we concluded that this level
is enough but needs to be improved. The results also similar to the research of the
Kuthe, et al. (2019), students have a high level of perception, but the dimensions

and location of the study conducted is different.

The results indicated the consequences of climate change perceptions are high and
the time and location of the consequences are the other part of the climate change.
There are consequences and students have a perception about it, but also the time
and location of the consequences are not so certain for the students. most of the
students thought that the consequences of climate change felt and will be felt in
their local areas. these local areas could be their cities, countries, or regions. They
can conclude these areas because they can observe them and hear from other
people. However, for the distance areas, they cannot conclude. The results
indicated that there was not a perception about the consequences of the distance.
The proximity is a more suitable option, but the distance is not sure for the
students. high number of students were undecided about the regions far away from
them. The study conducted by Maiella et al. (2020), the people’ perception levels

low about the far away distances. The level of perception increases with the
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distance decrease. They thought that the consequences of climate change could be
in the faraway regions too, but they may not see or hear, so they cannot make
conclusions. The other research about the distance of climate change concluded the
similar results. Most people do not have a perception of the spatial distance and
proximity level of climate change. The result of the study is expected and similar to
the literature. The spatial distance and time related with the psychological distance,
and it is easily combined with the environmental topics especially climate change.
(Trope & Liberman, 2010). Also, the time distance is not so accurate for the
students. the statements about the happening time of consequences of climate
change are not certain. They observe them in this time and make conclusions about
the recent time, but they cannot make it to the long-time distances. In the future, the
new generations could be more conscious about the environment and take some
precautions, and students can think like that. The results about the time distance of
consequences of climate change agreed with the idea that students did not have a

perception of it. They are mostly uncertain about the time.

In all results about the climate change perceptions, students had some perceptions
in different dimensions. For comparing the dimensions, the bipolar part of the study
was examined. The human activities and natural processes are compared to each
other, and students choose one of them or both of them options. A high number of
students concluded that climate change is mostly caused by human actions. There
were only human actions and equally human and natural processes options, but a
small amount of the students chose these because, in the previous part, they were
sure about human actions but undecided about the natural processes. That’s why
students thought that climate change is caused by human actions more than natural
processes, but the natural processes could have some effect on it. the similar results
examined in the consequences part. Most of the students agreed that the
consequences of climate change are and will be negative but there could be some
positive consequences too. In the previous part of the instrument, students
concluded that there are and will be negative but there are not and won’t be

positive consequences. However, in the bipolar part, they could not choose only the
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negative consequences part, they thought there could be (maybe a small amount of)
positive consequences. the bipolar gave us these results and helped to observe the
students’ perceptions more deeply. Also, for the consequences of distance. There
were statements about the climate change consequences will be in our local area or
far away regions. Most of the students agreed that the consequences would be felt
equally in their local area and far away regions. They concluded that their local
areas face the consequences of climate change, but they were not sure about far
away regions. However, in choosing one or both of their section, they concluded
that the consequences could be equally in local areas and far away regions. This
result was the expected result. The conclusion about the faraway regions was
understandable but also the equal option was more accurate and correct. For the
bipolar part, the study indicated that students had more specific and detailed
information about the dimensions of climate change and had a high level of

perception in all bipolar parts.

In the original scale developed by (van Valkengoed et al., 2021), the results were
similar to this study. the reality of the climate change, causes and consequences
have a certain perception but for the spatial and temporal parts, most of the
participants were undecided. Original study conducted with adults, but this study
conducted with middle school students. the time gap is big, but the results are quite
close to each other. Also, in the study conducted by Spence et al. (2012), the
findings show that, with regard to several characteristics, climate change is both
psychologically far and close at different dimensions. Although perceived
consequences on poor nations, as a social distance measure, was also strongly
correlated with preparation to act on climate change, lower psychological distance

was often linked with higher levels of worry in that study.
5.2. Implication of the Study

This study contributed to the expanding body of research on young pupils'
perceptions of climate change from a distinct cultural setting, such as Turkey.

Consequently, we thought that the hints revealed by the study regarding students'
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views of climate change could help create climate-literate people who “know how
to evaluate scientifically reliable climate information, communicate about climate
and climate change in a meaningful way, and can make informed and responsible
decisions about actions that may affect climate” (NOAA, 2009, p.2). These people
also “understand the essential principles of Earth's climate system including the
natural and human-caused factors that affect it, are aware of the fundamental
relationship between climate and human life. "System thinking and teaching in the
context of the climate system and climate change" is the title of their study. "From
a climate system perspective, climate change is the result of a modification of the
system’'s components leading to the change in the long-term climate due to the
nonlinear feedback among the components,” according to Roychoudhury,
Shepardson, and Hirsch (2017, p. 29). The overall findings offer suggestions to
researchers, curriculum designers, textbook writers, educators, and parents who

want to start or at least enhance climate education in Turkey.

First, the current study offers a valid and reliable tool to researchers interested in
the topic of climate change for evaluating the perceptions of young students (in
grades 5-8) regarding eight dimensions: the reality of climate change, the causes of
climate change resulting from human and natural processes, the positive and
negative consequences of climate change, the consequences of proximity and
spatial distance, and the temporal distance. By translating and modifying the
Climate Change Perception Scale from the international literature, the study also
adds to the relevant body of knowledge by making it accessible to Turkish
academics. In light of this, the study is thought to provide a valuable contribution
to the literature on scientific education generally and environmental and climate

education specifically.

To raise the awareness level of the younger generation, particularly about the time
and location distance of the consequences of climate change—a point that many
students find unclear—the findings are also helpful to curriculum developers,
textbook authors, teacher educators, and teachers in countries where there has been

an initial attempt to integrate climate change education into their curricula. The fact
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that climate change is global, not local and that different regions may be affected
differently from one another should be emphasized. Despite this, the issue of
climate change affects the whole planet. Therefore, it is recommended that future
scientific curricula that are in line with science textbooks include temporal and
spatial views in addition to other aspects. Although mentioned in the curriculum, in
grades 5 and 7, time dimensions should be given more emphasis. (Karaarslan
Semiz & Teksoz 2023). One promising approach is adopting a Systems
perspective. Stated differently, there is a need for incorporating a holistic
framework into the curricula. According to Karaarslan Semiz & Tekséz 2023,
system thinking should be incorporated into climate change education, as noted by
NGSS (2013), Orion & Libarkin (2014), and Roychoudhury et al. (2017).

Future educators should be confidently able to teach concepts related to climate
change with the necessary preparation in this area. In a similar vein, educators must
understand the multidisciplinary nature and complexity of the climate system to
produce generations of climate-literate problem solvers who can offer viable
solutions to pressing climate change-related concerns. As a result, it is essential to
incorporate ideas about climate and climate change into education at all educational

levels.
5.3. Limitations and Recommendation of the study

The study is the first effort to look at how young Turkish students perceive climate
change. However, there are many limitations to this study, each of which suggests a
direction for future investigation. Using descriptive statistics, the current study
illustrated how Turkish middle school children now perceive climate change.
Mean scores, standard deviations, lowest and highest values, skewness and kurtosis
values, and frequency tests were all assessed in the descriptive analyses. While it
may provide researchers with some understanding of how pupils perceive climate
change, we consider this to be a significant research constraint. Therefore,
inferential research should be the focus of future studies to shed light on current

findings and offer more specific information on how people perceive climate
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change. Such research ought to look at how different cognitive and emotional
factors, including climate change, influence how people perceive climate change.
Information, enthusiasm, plans for action, conduct, disposition, and attitudes
toward values. The demographic factors and student characteristics—such as
residence (rural vs. urban), school type (private vs. public), class levels, gender,
parents' educational attainment, and socioeconomic status—that may affect how
people perceive climate change were not examined in this study. Furthermore,
reactions to the items from different geographical locations might differ in pupils.

Thus, geographical variations are considered in future studies.

Students in the fifth, sixth, seventh, and eighth grades who attend public schools in
two Ankara districts are the only participants in this study. As a result, it appears
that the participants are by no means typical of all Turkish middle school pupils. To
this aim, a nationwide study is required to determine the characteristics of young
pupils' perceptions of climate change to make these findings more broadly

applicable.

Due to its dependence on self-reported data, the study was constrained (self-
reported perception). Participants in this kind of questioning are constrained in the
responses they may provide and are unable to fully express themselves Rosenman
et al. (2011). To confirm the correctness and consistency of the current findings
using a variety of techniques and metrics, more study is required. Future studies
that gather qualitative data may be able to provide a completer and more wide-

ranging picture of how young kids see climate change.

66



REFERENCES

Ajuang, C. O., Abuom, P. O., Bosire, E. K., Dida, G. O., & Anyona, D. N. (2016).
Determinants of climate change awareness level in upper Nyakach

Division, Kisumu County, Kenya. SpringerPlus, 5(1), 1-20.

Alina Kuthe, Annemarie Korfgen, Johann Stotter & Lars Keller (2020)
Strengthening their climate change literacy: A case study addressing the
weaknesses in young people’s climate change awareness, Applied
Environmental Education & Communication, 19:4, 375-388, DOI:
10.1080/1533015X.2019.1597661

Azevedo, J., & Marques, M. (2017). Climate literacy: a systematic review and
model integration. International Journal of Global Warming, 12(3/4), 414.
https://doi.org/10.1504/ijgw.2017.10005893

Baiardi, D., & Morana, C. (2021). Climate change awareness: Empirical evidence

for the European Union. Energy Economics, 96, 105163.

Bartko, J. J. (1991). Measurement and reliability: statistical thinking
considerations.Schizophrenia bulletin, 17(3), 483-489.

Brechin, S. R., & Bhandari, M. (2011, October 28). Perceptions of climate change
worldwide. WIREs Climate Change, 2(6), 871-885.
https://doi.org/10.1002/wcc.146

Calculli, C., D'Uggento, A. M., Labarile, A., & Ribecco, N. (2021). Evaluating
people's awareness about climate changes and environmental issues: A case

study. Journal of Cleaner Production, 324, 129244.

Capstick, S. B., & Pidgeon, N. F. (2014). What is climate change scepticism?
Examination of the concept using a mixed methods study of the UK public.

Global Environmental Change, 24, 389-401.

67



Cohen, L., Manion, L., & Morrison, K. (2017). Validity and reliability. In Research
methods in education (pp. 245-284). Routledge.

Corner, A., Roberts, O., Chiari, S., Voller, S., Mayrhuber, E. S., Mandl, S., &
Monson, K. (2015). How do young people engage with climate change?
The role of knowledge, values, message framing, and trusted

communicators. Wiley Interdisciplinary Reviews: Climate Change, 6(5),

523-534.

Corner, A., Whitmarsh, L., & Xenias, D. (2012). Uncertainty, scepticism and
attitudes towards climate change: biased assimilation and attitude

polarisation. Climatic change, 114, 463-478.

Crona, B., Wutich, A., Brewis, A., & Gartin, M. (2013). Perceptions of climate
change: Linking local and global perceptions through a cultural knowledge

approach. Climatic change, 119, 519-531.

Daniel P. Shepardson, Anita Roychoudhury, Andy Hirsch, Dev Niyogi & Sara M.
Top (2014) When the atmosphere warms it rains and ice melts: seventh
grade students’ conceptions of a climate system, Environmental Education

Research, 20:3, 333-353:

David Rousell & Amy Cutter-Mackenzie-Knowles (2020) A systematic review of
climate change education: giving children and young people a ‘voice’ and a
‘hand’ in redressing climate change, Children's Geographies, 18:2, 191-208,
DOI: 10.1080/14733285.2019.1614532

Dietz, T., Shwom, R. L., & Whitley, C. T. (2020). Climate change and society.
Annual Review of Sociology, 46, 135-158.

Di Marco, M., Harwood, T. D., Hoskins, A. J., Ware, C., Hill, S. L., & Ferrier, S.
(2019). Projecting impacts of global climate and land[Juse scenarios on

plant biodiversity using compositional[ Iturnover modelling. Global Change

Biology, 25(8), 2763-2778.

68



Doug Lombardi & Gale M. Sinatra (2013) Emotions about Teaching about Human-
Induced Climate Change, International Journal of Science Education, 35:1,

167-191, DOI:10.1080/09500693.2012.738372

Dubel, A., & Bas, K. (2017). Social Perceptions and Attitudes Towards Climate
Change in Poland and in Turkey. Economic and Environmental Studies,

17(44), 1187-1201.

Duke, J. R., & Holt, E. A. (2022). Seeing climate change: psychological distance
and connection to nature. Environmental Education Research, 28(7), 949-

969.
Fowler Jr, F. J. (2013). Survey research methods. Sage publications.

Girtner, L., & Schoen, H. (2021). Experiencing climate change: revisiting the role
of local weather in affecting climate change awareness and related policy

preferences. Climatic Change, 167(3-4), 31.

Gea Hoogendoorn, Bernadette Siitterlin & Michael Siegrist (2020) The climate
change beliefs fallacy: the influence of climate change beliefs on the

perceived consequences of climate change, Journal of Risk Research, 23:12,

1577-1589, DOI: 10.1080/13669877.2020.1749114

Grimes, D. A., & Schulz, K. F. (2002, January). Descriptive studies: what they can
and cannot do. The Lancet, 359(9301), 145-149.
https://doi.org/10.1016/s0140-6736(02)07373-7

Giiliz Karaarslan Semiz - Gaye Teksoz (2023. Tracing System Thinking Skills in
Science Curricula: A Case Study from Turkey International Journal of
Science and Mathematics Education https://doi.org/10.1007/s10763-023-
10383-w

Haltinner, K., & Sarathchandra, D. (2021). Considering attitudinal uncertainty in
the climate change skepticism continuum. Global Environmental Change,

68, 102243.

69


https://doi.org/10.1016/s0140-6736(02)07373-7

Higde, E. (2014). Identifying determinants of pro-environmental behaviours: a case

for climate change (Master's thesis, Middle East Technical University).

Higde, E., Oztekin, C., & Sahin, E. (2017). Turkish pre-service science teachers'
awareness, beliefs, values, and behaviours pertinent to climate change.

International Research in Geographical and Environmental Education,

26(3), 253-263.

Hill, B. D. (2011). The sequential Kaiser-Meyer-Olkin procedure as an alternative
for determining the number of factors in common-factor analysis: A Monte

Carlo simulation. Oklahoma State University.

Hoogendoorn, G., Siitterlin, B., & Siegrist, M. (2020, April 7). The climate change
beliefs fallacy: the influence of climate change beliefs on the perceived

consequences of climate change. Journal of Risk Research, 23(12), 1577—

1589. https://doi.org/10.1080/13669877.2020.1749114

IPCC. 2021. Climate Change 2021: The Physical Science Basis. Contribution of
Working Group I to the Sixth Assessment Report of the Intergovernmental
Panel on Climate Change (V. Masson-Delmotte, P. Zhai, A. Pirani, S. L.
Connors, C. Pean, S. Berger, ... B. Zhou, Eds.). Cambridge: Cambridge
University Press. Available at: https://www.ipcc.ch/

report/ar6/wgl/downloads/report/IPCC_AR6 WGI Full Report.pdf

Jarrett, L., & Takacs, G. (2020). Secondary students’ ideas about scientific concepts
underlying climate change. Environmental Education Research, 26(3), 400-

420.

Jessica R. Duke & Emily A. Holt (2022): Seeing climate change:psychological
distance and connection to nature, Environmental Education Research,

DOI:10.1080/13504622.2022.2042205

Keller, E., Marsh, J. E., Richardson, B. H., & Ball, L. J. (2022). A systematic

review of the psychological distance of climate change: Towards the

70


https://www.ipcc.ch/

development of an evidence-based construct. Journal of Environmental

Psychology, 81, 101822.

Kelley, K., & Bolin, J. H. (2013). Multiple regression. In Handbook of quantitative
methods for educational research (pp. 69-101). Brill.

King, W. R., & He, J. (2005). External Validity in IS Survey Research.
Communications of the Association for Information Systems, 16.

https://doi.org/10.17705/1cais.01645

Kolenaty, M., Kroufek, R., & Cincera, J. (2022). What triggers climate action: The
impact of a climate change education program on students’ climate
literacy and their willingness to act. Sustainability, 14(16),
10365.

Kuthe, A., Keller, L., Korfgen, A., Stotter, H., Oberrauch, A., & Hoferl, K.M.
(2019). How many young generations are there?—A typology of teenagers’
climate change awareness in Germany and Austria. The Journal of

Environmental Education, 50(3), 172-182.

Kuthe, A., Korfgen, A., Stotter, J., & Keller, L. (2020). Strengthening their climate
change literacy: A case study addressing the weaknesses in young people’s
climate change awareness. Applied Environmental Education &

Communication, 19(4), 375-388.

Lee, K., Gjersoe, N., O'Neill, S., & Barnett, J. (2020). Youth perceptions of climate
change: A narrative synthesis. Wiley Interdisciplinary Reviews: Climate

Change, 11(3), e641.

Lee, T. M., Markowitz, E. M., Howe, P. D., Ko, C. Y., & Leiserowitz, A. A. (2015).
Predictors of public climate change awareness and risk perception around

the world. Nature climate change, 5(11), 1014- 1020.

Maiella, R., La Malva, P., Marchetti, D., Pomarico, E., Di Crosta, A., Palumbo, R.,
... & Verrocchio, M. C. (2020). The psychological distance and climate

71



change: A systematic review on the mitigation and adaptation behaviors.

Frontiers in Psychology, 11, 568899.

Mavrodieva, A. V., Rachman, O. K., Harahap, V. B., & Shaw, R. (2019). Role of
social media as a soft power tool in raising public awareness and

engagement in addressing climate change. Climate, 7(10), 122.

NGSS (Next Generation Science Standards Lead States) (2013). Next Generation
Science Standards: For states, by states.Washington, DC: The National

Academies Press.

NOAA (National Oceanic and Atmospheric Administration) (2009). Climate

literacy: Essential principles of climate science. www.climatescience.gov

Orion, N. & Libarkin, J. (2014). Earth System Science Education (pp. 481- 496). In
N. G. Lederman & S. K. Abell (Eds.) Handbook of Research on Science
Education Volume II. New York: Routledge

Pahl, S., Sheppard, S., Boomsma, C., & Groves, C. (2014). Perceptions of time in
relation to climate change. Wiley Interdisciplinary Reviews: Climate

Change, 5(3), 375-388.

Poortinga, W., Spence, A., Whitmarsh, L., Capstick, S., & Pidgeon, N. F. (2011).
Uncertain climate: An investigation into public scepticism about

anthropogenic climate  change. Global environmental change, 21(3),

1015-1024.

Rahman, S. M. A., Tasmin, S., Uddin, M. K., Islam, M. T., & Sujauddin, M. (2014).

Climate change awareness among the high school students:

Reddy, P. P., & Reddy, P. P. (2015). Causes of climate change. climate resilient

agriculture for ensuring food security, 17-26.

Rosenman, R., Tennekoon, V., & Hill, L. G. (2011). Measuring bias in self-reported
data. International Journal of Behavioural and Healthcare Research, 2(4),

320-332.

72


http://www.climatescience.gov/

Roychoudhury, A., Shepardson, D. P., Hirsch, A., Niyogi, D., Mehta, J., & Top, S.
(2017). The Need to Introduce System Thinking in Teaching Climate
Change. Science Educator, 25(2), 73-81.

Roychoudhury, A., Shepardson, D. P., & Hirsch, A. S. (2017). Systems thinking
and teaching in the context of climate system and climate change. In D. P.
Shepardson, A. Roychoudhury, & A. S. Hirsch (Eds.), Teaching and
learning about climate change: A framework for educators (pp. 29-42).

Taylor & Francis.

Rahmstorf, Stefan. 2004. “ The Climate Skeptics.”Pp. 76—83 Weather Catastrophes
and Climate Change, edited by Munich Re. Munich: Munich Re.

Shepardson, D. P., D. Niyogi, S. Choi, and U. Charusombat. 2009. “Seventh Grade
Students’ Conceptions of Global Warming and Climate Change.”
Environmental Education Research Research  15(5): 549-570.
doi:10.1080/13504620903114592

Shepardson, D. P. , Niyogi, D. , Roychoudhury, A. , & Hirsch, A . (2012).
Conceptualizing climate change in the context of a climate system:

Implications for climate and environmental education. Environmental

Education Research , 18 (3), 323—-352. doi: 10.1080/13504622.2011.622839

Shrestha, N. (2021, January 20). Factor Analysis as a Tool for Survey Analysis.
American Journal of Applied Mathematics and Statistics, 9(1), 4-11.
https://doi.org/10.12691/ajams-9-1-2

Spence A, Pidgeon N. Framing and communicating climate change: the effects of
distance and outcome frame manipulations. Glob Environ Change 2010,

20:656— 667. doi:10.1016/j.gloenvcha.2010.07.002.

Spence, A., Poortinga, W., & Pidgeon, N. (2011, October 12). The Psychological
Distance of Climate Change. Risk Analysis, 32(6), 957-972.
https://doi.org/10.1111/1.1539-6924.2011.01695.x

73


https://doi.org/10.12691/ajams-9-1-2

Steffen, W. , Richardson, K. , Rockstrom, J. , Cornell, S. E. , Fetzer, 1. , Bennett, E.
M. , ... Sorlin, S . (2015). Planetary boundaries: Guiding human
development on a changing planet. Science , 347 (6223), 1259855. doi:
10.1126/science.1259855

Sterman, J. D., & Sweeney, L. B. (2002). Cloudy skies: assessing public
understanding of global warming. System Dynamics Review: The Journal

of the System Dynamics Society, 18(2), 207-240.

Stevenson, R. B., Nicholls, J., & Whitehouse, H. (2017, April). What Is Climate
Change  Education?  Curriculum  Perspectives, 37(1), 67-71.
https://doi.org/10.1007/s41297-017-0015-9

Takacs (2020) Secondary students’ ideas about scientific concepts underlying
climate change, Environmental Education Research, 26:3, 400-420, DOI:
10.1080/13504622.2019.1679092

Trenberth, K. E. (2018, June). Climate change caused by human activities is
happening and it already has major consequences. Journal of Energy &
Natural Resources Law, 36(4), 463-481.
https://doi.org/10.1080/02646811.2018.1450895

Trope, Y., & Liberman, N. (2010). Construal-level theory of psychological
distance. Psychological review, 117(2), 440.

Van Valkengoed, A. M., Steg, L., & Perlaviciute, G. (2021). Development and
validation of a climate change perceptions scale. Journal of Environmental

Psychology, 76, 101652.

Vehovar, V., Toepoel, V., & Steinmetz, S. (2016). Non-probability sampling (Vol. 1,
pp- 329-345). The Sage handbook of survey methods.

Watkins, M. W. (2020, December 29). A Step-by-Step Guide to Exploratory Factor
Analysis with R and RStudio. Routledge.
http://books.google.ie/books?id=eSUMEAAAQBAJ&pg=PA159&dq=Finc

74



h,+W.+H.+(2020).+Using+fit+statistic+differences+to+determine+the+opti
mal+number+of+factors+to+retain+intan+exploratory+factor+analysis.+E

ducational+and-+psychological+measurement,+80(2),+217-
241.&hl=&cd=1&source=gbs_api

Weber, E. U. (2016). What shapes perceptions of climate change? New research
since 2010: What shapes perceptions of climate change? Wiley
Interdisciplinary ~ Reviews:  Climate  Change, 7(1), 125-134.
https://doi.org/10.1002/wcc.377

What is Climate Science Literacy? (n.d.). NOAA Climate.gov.
https://www.climate.gov/teaching/what-is-climate-science-
literacy#:~:text=Climate%20science%20literate%20individuals%20underst
and,a%20role%20in%20human%:20health.

Whitmarsh, L. (2005). A study of public understanding of and response to climate
change in the South of England (Doctoral dissertation, University of Bath).

Why is climate important? - NCAS. (n.d.). NCAS. https://ncas.ac.uk/learn/why-is-
climate-
important/#:~:text=Climate%?20affects%20nearly%20every%20aspect,cond
1tions%20in%20any%?20particular%20place.

Wolske, Kimberly S., and Paul C. Stern. "Contributions of psychology to limiting
climate change: Opportunities through consumer behavior." Psychology and
climate change. Academic Press, 2018. (pp. 127-160) DOI:
https://doi.org/10.1016/B978-0-12-813130-5.00007-2

75


https://doi.org/10.1002/wcc.377




APPENDICES

A. Climate Change Perception Scale

Sevgili ogrenci,

Bu srepimmsda ikl degigikligme yonelik gorislenn alinscainr. Dognu ya de yanlsg yant
voloer, size en wygun seqenedi isarmleviniz. Ankeieki bam somular digerlerme bergemelnedin,
b kboaveda endipelenmeyiniz. Amsgurmaya kanbmane ve ifsdeen dlsime dobdomaniz binak
dmem magmskindr. O ehsmays kenlim ghiniliobek essms daymenskradir. Cevaplanmiz gizli
motulacok, sadece sregtrmacilar e fmdan degerlendinlecelnir. Elde edilecek bilgiler hilimse]
amadgh lallomalscaior. Calymays kanddifing igin simsdiden epeliodr edeniz

Sevma lrem KOO AK {rem kocakizimeta edu.ir)
Orin Doga Teknik Oniversitesi-¥ oksek Lisases Orencisi
buisisel Hilgiler:
Cinsiyeiiniz: O Kz DErkek
Dogum Yiime: .............._..
Smufier: 03 06 OF OE
Cregen Domemnki Pem Bilimnleni Dersd Mot Onalamane: ...
Amneniels Egitim Dursma
Chkuryeeer degil Ollkokul OOrisobal OLise O0wiversive Y iksek lisars Diokiora
Babammn Egitim Durumo
Deburyaser degil Oilkokul visckal OLise O0wiversite O iksek lisars/ Dokior
Annenizln meslegl (emeekli lse emekl elmadan Goceki meslegind yazn):

Babammn meslegi femeki ise enpeldl olmadan dnoeld neeslefim vamniziz

Iklm degisikiigi kellmesink daha dace duvdumuz ms? O Evet O Hayw
Ikkmierin degistiginl dis@nidver musanuz? 0 Eve O Haywr O Bilmiyorum

Ikl degipikiigi lle ilgili, pemel slarak, ne kadar bilgisiz olduguns dasindyorsunuz?

O Cok fazla O Yieen kndar O Biraz O Cokar O Bilgim vok
Ikikm degisikiiginis ethilerind azalimak i<im slece vapilabilecek bir se4 oldugune
digiiniivor musunuz? O Evel O Henyar O Bilmiyooum
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BOLDM 1: Asagds iklins degisikligi haldonds belinilen genel ifndzlere ne derece

kanddighine belininiz ve sizn ipimeenize en vakin odan numanny isaretleyiniz.

Birifadeye:
kesinlikle Kanhyorsane 5 sovisine

Besknlikle Kanlmavorsanz | seysin izaredeyiniz.

Eger bir ifadeye daba fazls veyas daha az kanlrvorsamz, 1 ile § esindas sizm dsincenizi en

ivi ifsde eden saviy isareibeyinic. Uminmsvin dogne va da vanlis cevap yoloer, yopernsse

gereken siz en iy s lovacek numanann bubesdede balimde ver alan kutuyu

tsaretlemnenizdir,

w Kesinlille Katdivemim

& Eaidvesrum

e BrareEm

v Batdlmmvemmm

Borsinlikle Bl ol vsram

—

lkliny degigikligmin gercek oldufuns mansyorum.

lklim  degigiidlige. biptk ormda  dogel  oloylendos
koynaklanmakisdir

lklins degisikliginin sonuglan, Demyva igim  obemlu

oclacaknr,

Insom faslivetkeri, iklim degtsikliginin haglica nedenidir.

ki degisikligi. yasadgim yen etkileyecdinir.

Mk lins e gisik]i ginim gok farls clemisur some: lar verdir.

Dogal oleyler, iklisn degigikligisin temel medenidir

lklins degisikligs gerpelklcsneensebotedir.

lklimn depigikliginin  sonuglsnne, wwun mmasn s

hu-n-lh]l.'l.l.'_ﬂi..t
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lklins degisikliginin [Minya“va olumser edolen olacektr

Lkl ekl gunim bagkcn medeni insan faelnsetendr,

T npadidEn  yer, iklizmn efigicliginem soqug | o

:.u:.n_-..l-...lkll.'.

lklins degisikliginin gergek olduguns inasmvsrsm.

Lkl el ginim, dmeml alumiu somiec lon ol acakor,

Lkl efigalchi gunim baglec o medend dofel Takifriendir.

T npadifem yer, iklim ded n,thEl."ll.‘L'll Elkilenscsknr

lklina degisiklifinin olumsuz sonuglen oldukga cidd

clacaknr.

lkline degizikligi. biyik orends insem faslivetlerinden

koynaklanmakisdir.

T npadiden  verden uxak _-.l.'lll:. iklim defigiclifinden

etkilenescelair

14T dedialclign, sadece woun dinemde gengekclegpecekinr,

Lkl defngiichil, yepadeln yerden UEEKL oan yerken

etkileyecdnir

Lkl defigicligimum  Smemln Slglde olumbs soewclan

clacaknr.

Lkl I]I.':.llbllw.ll':"l."llrl SO |8, Tl pelecekie

:.u:r_"u-..lkll.'.

T npadifen yenden uzek olem :||.1||:. ikl |J|.'='I|:;|I-.||'='I|."||I'|

soie: | nEm yagayecalardir.
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BOL DM 2: Venlken dedelen okudoktan somm sizin glirkslmizi en iyi ianmlayscak

mrerra e balundugo betuyu isaretdeyiniz.

Hklina [klimm [kkim lilim Tkl
degisikliginin degisikliginin degigililiginin g i ke i g iy degisikliginin
e s Exdeni nedeni gl niedeni niedeni sadere

in&ikn gofumlukla derecole knsan cofunlukls dagal

faalivetleridir. Imxan faalivetlen ve dofal sireclerdir.
Taabivetieridir dafal slreclerdir
silreglerdir.
[ 4 3 X 1
Hklims degugakclighs | Ikhon defiemiklign | klim degisikhgi | Beline degisikhigi | Delim degigkligs
sadece olumiu cofumlikia eqli dereceds podunlukls | sadece olumssx
somuglara alnelu elumla ve alumisuz soqiug lera meden
neden olacakror, | someclora neden ol sz sonudlare neden olacakur.
clacakir. womysg lara neden olmcaionr
clacaknr.
! 4 i 3 i
Hklins degigikcligi | lkhon degigikligi | klim degisikhigi | Bcline degisikhigi | lim degisikligs
sl dbeod Eedmiimk gofumlukla el dereocile cofanlukls sidlite urakia
yasadeim veri hienilm henlm uza ks olam wlan yerlerd
ckileyecelnir. | yasadifim verl | vagsdidmn verl verkeni etkileyecektir
cikileyeceltir. | ve srabn oban | etllevecektir.
verkeri
etkileyecekiir.
5 4 3 ] 1
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Uklins

|]|:-:'||a.|k||il."||l'|

ki

dexd igikl wnin

Ikbirn

defigichfinm

liclim
l.‘i.":'lla.|k|l':'||."||."|

19T

degisikliginin

soqiug lan somiaclan sonuclen esli souclen soaiac|an
sadece olumbu cofumlukla derecede podunlukls | sadece olumses
olncakuir. oilisklii alumls ve axlii EAE LE olacaknr.
ilgcalk, ool ks L4 i |z adonir
olacaknr,
3 4 3 X 1
Hkclina [klimn fklim Ik [

|]|:":'||a.||{||5|."||l'|

ded igikl kinin

gl finam

degisikliginin

li.'élla.ll\:ll':'ll."u."l

siug lam SO Ly sonuclan egli sOnucian sonuclan sadece
salene e m cofumlukla derecede cofumlakla uzakis olam
vl ifum henlm henimn mrakia elan verlerde
verde yagadigin vagadifim verlerde gergeklegecednir
gepeklegecdntin verde VErde Ve gergeklegacekim
gerpeklesece ki uzakrs slan
yerberde
gergekleperekir
3 3 1 3 i
Iklina Hklins Ikl lkkim lichim
degipikligi degigikligi degigiiligi egle degiplligi degigiklig
wbilere insan pedunlukla dereceds [msan gofumlekls sadere dogal
faalivedleri in<in Eaaliyvetberi ve | dofal siregler sliregler
sonucunda Taabivetieri el sOreler soucunds oo unids
olusta so i ERL | TR B ol st olusn
ST LT
5 | 3 1 |
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