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ABSTRACT

The aim of this research is to reveal the views of geography teachers on climate change. The study
group of the research consisted of 20 geography teachers working in secondary education
institutions in Ankara in the 2022-2023 academic year. The criterion sampling method was used in
the study. Accordingly, on a voluntary basis, 10 of the teachers in the study group were determined
from among the teachers who graduated from the faculty of education and 10 from the faculty of
science and literature. Qualitative research method was used in the research and the data were
collected with a semi-structured interview form. The data obtained through the research were
analyzed with the content analysis method. According to the findings of the research; it has been
understood that, the graduates of the faculty of education find themselves less competent than
the graduates of the faculty of science and literature, the vast majority of the participants want to
receive an education on this subject, all the participants believe that climate change is happening,
at the top of the source of information on the subject is internet- Google, social media, YouTube
Etc. -and the courses they took during their university education, but scientific resources such as
theses and articles are less consulted, they believe that human processes are more effective than
natural processes on climate change, and there is no difference between the graduates of the
faculty of education and the graduates of the faculty of science and literature in these respects. It
has been understood that they believe that climate change will lead to many negative
consequences, especially the decrease in biodiversity and damage to the ecosystem, as well as
drought / water shortage, and that various measures can be taken to solve these problems,
especially reducing the use of fossil fuels and using renewable energy sources. Based on the results
obtained; It has been suggested to organize new educational activities on climate change, to
prepare reliable sources that contain information produced by scientific processes and which can
be easily accessed from the internet, and to make necessary updates in higher education programs
that provide geography education.
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INTRODUCTION

Climate change can be defined as long-term changes in climatic conditions (Tilrkes, 1997). In the United Nations
Framework Convention on Climate Change (UNFCCC) (1992), climate change is defined as the change in climate
as a result of human activities that directly or indirectly degrade the composition of the global atmosphere, in
addition to natural climate change observed over a comparable period of time. It is possible to see a similar
definition in the Intergovernmental Panel on Climate Change (IPCC). Accordingly, climate change is defined as
natural or human-induced changes in the basic characteristics of the climate system that can be determined over
a long period of time by statistical studies (IPCC, 2007). The common feature of both definitions is that the reason
for the change in question includes natural processes on the one hand and human activities on the other.
However, whatever the reason may be, it can be said that there is a consensus that climate change is taking place

today.

Turkes (2001) states in his study that today, apart from its speed and magnitude, there is no significant doubt
about the changing climate. Indeed, the data we have reveal that there are serious changes in the climate today.
According to WMO (1999), the increase in global temperature became especially evident after the 1980s and
reached its highest values in the 1990s. 1998 has been the hottest year recorded since 1860 when meteorological
records began to be kept, and the annual average temperature of our world was measured 0.57 C° higher than
normal (WMO, 1999). According to the IPCC (20011), the global average surface temperature has been increasing
since 1861. In this regard, between 1950 and 1993, minimum air temperatures on land increased by
approximately 0.2°C per decade (IPCC, 2001). The period from 1983 to 2012 was probably the warmest 30 years
in the last 1400 years in the Northern Hemisphere (IPCC, 2014). Satellite photographs and ground observations
since the late 1960s have revealed that the amount of snow cover and ice has decreased by about 10%. Similarly,
since the 1950s, it is understood that there has been a significant decrease in mountain glaciers in areas outside
the polar regions, and a decrease of approximately 10 to 15% in sea ice cover in spring and summer in the
Northern Hemisphere (IPCC, 2001). The global average surface temperature has increased by approximately 0.7
°C from the beginning of the 20th century to the present. Tirkes (2008) reports in his study that new records
were broken with the global warming trend that started at the end of the 19th century, and in this context, the
1990s and 2000s were the hottest years in the period when meteorological records were taken. All these data
have turned climate change into a global problem that affects the entire ecosystem. For this reason, climate
change is shown as one of the most important problems of our contemporary world by scientists, especially
climate scientists. Because, due to its structure, climate directly affects all natural and human processes.

Therefore, changes in the climate have wide-ranging, multifaceted and comprehensive consequences.

It is possible to find references to the causes of climate change, which has extremely important consequences
for the entire ecosystem, in the definitions made on this subject. For example, in the definition of climate change
made by the IPCC (2007), it was stated that there were two reasons for these changes and it was revealed that

they were 'natural processes and human effects'. Similarly, Tirkes (2012) stated in his study that climate changes
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may occur due to natural internal processes and external forcing factors, and continuous anthropogenic (human-
induced) changes in the composition of the atmosphere or land use. The common point of both definitions is
that there is no single cause of climate change. In other words, the effects of natural processes on the one hand
and human activities on the other hand are in question on climate change. In this context, it can be clearly seen
that the view that the only cause of climate change is human and its activities - both in the media and in the
public - is incomplete if not wrong. . In the evaluations made with this point of view, the problem is handled only
in terms of human and his activities, and the natural causes of climate change - the effects of natural processes
on climate change - are neglected. Considering that the time period for keeping records on climate and making
instrumental observations is approximately one and a half century and this period covers a very short period of
time compared to the age of our Earth, it will be better understood that the common belief that only humans
have an effect on climate change should be questioned. This incomplete view causes a wrong perception in the
public about climate change. It is necessary to analyze the problem correctly in order to perceive the issue
correctly, to take and implement the necessary precautions completely. Because only in this way will we be able

to cope with the problems that climate change will bring before us.

The data obtained through scientific methods have revealed that our world has experienced many climate
changes due to natural reasons throughout its geological history (Ciner and Sarikaya, 2013; Ghil, 2002; Tirkes,
2008; Yigitbasoglu, 2016; Zalasiewicz ve Williams, 2021). Yigitbasoglu (2016), in his study investigating the causes
and effects of climate changes from the formation of the world to the present, states that there have been many
climate changes throughout the history of the world, and even though it has been a long time since the
mentioned periods, the geological and geomorphological evidence of these changes tells us what happened
during the periods of climate change. Tiirkes (2008), on the other hand, states that this evidence of climate
changes occurring in geological times can be obtained through research in the fields of geology, geomorphology,
paleoclimatology, paleogeography, paleontology and paleoecology. In his study, Ustiin (2008) states that climate
change is actually a familiar process that takes place throughout the age of the world, and in this context, he
talks about some climate changes that have taken place recently. Ustiin (2008) gives an example of the cooling
period that started in the 1450s and ended in the late 1800s, and states that this period is called the 'Little Ice
Age'. These changes in the periods when the effects of the Industrial Revolution have not yet emerged are

important in terms of showing the effect of natural processes on climate change.

Climate changes that occurred during the periods when humans did not yet exist on earth are the changes that
emerged as a result of natural processes and the effects of human activities on their formation cannot be
mentioned (Ciner and Sarikaya, 2013; Tirkes, 2008; Yigitbasoglu, 2016). Zreda et al., (2011) state that while
discussing the problems created by global warming, the fact that nature can change climates by using its own
mechanisms without the need for humans should not be ignored. There are more than one reason for climatic
changes that occur with natural processes. It is possible to see references to natural factors that cause climate
change frequently in the literature. These; Changes in solar activities / spots / energy (Baltaci, 2014; Ciner and

Sarikaya, 2013; Ghil, 2002; Hady, 2013; Roberts, 1974; Tirkes, 2008; Yigitbasoglu, 2016), forest fires (Tirkes,
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2001), volcanic activities (Cole- Dai, 2010; Ciner and Sarikaya, 2013; Eldholm and Coffin, 2016; Ghil, 2002; Guo
and Liu, 2002), changes in the orbit of our planet (Ciner and Sarikaya, 2013; Hays et al., 1976; Huntley and Webb
1989; Tirkes, 2008), plate tectonics (Ciner and Sarikaya, 2013; Fluteau, 2003; Harris, 2002), Meteor fall (Duygu,
2021; Polat, 2020), the relationship between the atmosphere and the turns of the bottom-surface streams of the
ocean (Akyel, 2009) changes in axis tilt (Akyel, 2009) and process (motion of the world axis) (Hays et al., 1976;
Tiirkes, 2008) .

Other factors that are effective on climate changes in our world, together with natural processes, are humans
and their activities. These activities directly or indirectly cause climate change by disrupting the composition of
the atmosphere. It can be said that the impact of human on climate change has increased -intensified- especially
after the Industrial Revolution (IPCC, 2001; Turkes, 2008). The main human factor that causes global climate
change is the use of fossil fuels (Babus, 2005; Cepel, 2008; Kadioglu, 2001; Soeder and Soeder, 2021; Turkes,
2001; Wuebbles and Jain, 2001). Because fossil fuels cause the greenhouse effect to be strengthened by the
release of the intense carbon they contain into the atmosphere. Apart from this, other human causes leading to
global climate change; industrialization (Babus, 2005; Cepel, 2008; Lamba et al., 2016; Wadanambi et al., 2020),
deforestation (Bennett, 2017; Cepel, 2008; Fearnside, 2006; Gervet, 2007; Samur, 2005), changes in land use
(Babus, 2005), urbanization (Cepel, 2008; Grimmond, 2007; Helbling and Meierrieks, 202), agricultural activities,
areas opened for agricultural activities and burning of agricultural wastes (Cline, 2008; Kadioglu, 2001), wrong
land use ( Turkes, 2001), rapid population growth (Bongaarts, 1992; Samur, 2005) and cement production
(Turkes, 2001), transportation (Akyel, 2009), energy production (Akyel, 2009), livestock (Akyel, 2009) ) increase
in greenhouse gases in the atmosphere (Babus, 2005; Eroglu, 2009; Eckaus, 1992; Kabadayi, 2010; Lashof and
Ahuja, 1990; Tiirkes, 2008; Ustiin, 2008; Wuebbles and Jain, 2001), increase in carbon emissions (Kiigiikkilavuz,
20009). ; Samur, 2005), increase in consumption (Ktiglkkilavuz, 2009; Yalgin, 2010) and unplanned urbanization
(Aksan, 2011).

Consequences of Global Climate Change

Melting of glaciers is one of the most probable problems of global climate change (Babus, 2005; Cepel, 2008;
Jackson, 2015; Kiiglikkilavuz, 2009; Samur, 2005; Rasul et al., 2008; Shahgedanova, 2021). Melting glaciers will
not only cause the deterioration of the fresh and salt water balance in the world (Giley, 2009; Kigukkilavuz,
2009), but also cause an increase in sea levels by mixing with the oceans and seas (Babus, 2005; Cazenave and
Nerem, 2004; Cepel, 2008; Kiigiikkilavuz, 2009; Rignot, 2022; Samur, 2005; Ustiin, 2008; Zorlu, 2017). The water
mass that will emerge with the melting of the glaciers will raise the sea levels all over the world, which will cause
the habitats of humans, plants and animals - the coasts - to be flooded (Gulsoy, 2018; Yalgin, 2010; Zorlu, 2017).
In addition to these, global climate change causes an increase in forest fires (Kadioglu, 2001; Kiigikkilavuz, 2009),
heavy rains and related to these, overflows and floods (Akyel, 2009; Giiley, 2009; Glilsoy, 2018; Kundzewicz et
al., 2014; Trenberth, 2005; Ustiin, 2008; Yalgin, 2010), increases in the number and intensity of tropical storms
(Babus, 2005; Cepel, 2008; Lighthill et al., 1994; Zorlu, 2017), increases in epidemic diseases (Babus, 2005; Ebi,
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2011; Kiglikkilavuz, 2009; Thomas, 2020; Yalgin, 2010; Zorlu, 2017), an increase in sea water temperature
(Kadioglu, 2008), a change in the hydrological cycle (Kadioglu, 2001), the occurrence of extreme precipitation in
some regions (Kadioglu, 2001), but severe and frequent drought in some regions. (Akyel, 2009; Babus, 2005;
Kadioglu, 2001; Samur, 2005; Trenberth, 2005; Yénten, 2007), the deterioration of the ecological balance (Babus,
2005; Costanza, 1999; Kabadayi, 2010; Kiigiikkilavuz, 2009; McCarty, 2001; Samur, 2005; Ustiin, 2008; Yalgin,
2010; Yonten, 2007; Zorlu, 2017), to mass migrations (Black et al., 2011; Kaczan and Orgill-Meyer, 2020; Piguet
etal., 2011; Yonten, 2007), the increase and exacerbation of soil erosion (Babus, 2005; Imeson and Lavee, 1998;
Zorlu, 2017), the exacerbation of desertification (Babus, 2005; Pickup, 1998; Zorlu, 2017), water and food wars
(Akyel, 2009), decreases and losses in agricultural production (Babus, 2005; Bayram, 2014; Giley, 2009;
Mendelsohn, 2009; Samur, 2005; Zorlu, 2017), economic problems in various dimensions and sectors (Cepel,
2008;Yonten, 2007; Zorlu, 2017), the decrease in biodiversity due to the decrease or complete extinction of some
natural vegetation and animal species (Cepel, 2008; Gliley, 2009; Gulsoy, 2018; Mashwani, 2020; Muluneh, 2021;
Nunez et al., 2019; Yonten , 2007), decrease in groundwater reserves (Cepel, 2008; Zorlu, 2017), increase and

change in virus types (Kigtikkilavuz, 2009; Yalgin, 2010) and famine (Yalgin, 2010; Zorlu, 2017).
Measures to be Taken on Climate Change

There are also some measures to be taken in order to minimize the negative effects that may arise due to climate
change. One of these measures is to reduce the consumption of fossil energy sources, which is one of the most
important factors causing climate change (Eroglu, 2009; Yalgin, 2010; Zorlu, 2017). Today, carbon derivatives
fuels are used the most to meet the energy needs. For this reason, reducing the use of fossil fuels, which
constitute a significant part of greenhouse gas emissions, is one of the most important measures that can be
taken regarding climate change. In addition, another measure that can be taken is to focus on the use of
renewable energy sources -wind, sun, wave, etc.- (Bayram, 2014; Eroglu, 2009; Glley, 2009; Terzi, 2018; Yalgin,
2010; Zorlu, 2017). The energy gap that will arise with the reduction of the use of fossil fuels can be closed by
increasing the use of these resources. In addition, increasing the efficiency in current energy use (Bayram, 2014;
Terzi, 2018; Zorlu, 2017) and encouraging the use of electronic devices that consume less electrical energy

(Eroglu, 2009) should also be counted among the measures that can be taken.

One of the measures that can be taken regarding climate change is the protection of forests, which are one of
the most important carbon stores in our world, and giving due importance to afforestation (Bayram, 2014;
Eroglu, 2009; Guley, 2009; Gulsoy, 2018; Terzi, 2018; Yalgin, 2010). It will be understood how important this
measure is, especially when it is considered that a large amount of carbon is released into the atmosphere with
forest fires, which increases the greenhouse effect and causes climate change. In addition, conscious agriculture
and animal husbandry (Bayram, 2014; Guiley, 2009; Zorlu, 2017) activities and prevention of unplanned
urbanization (Eroglu, 2009) should be counted among the measures that can be taken in this regard. One of the
most important measures that can be taken in this regard is undoubtedly to provide an effective environmental

education on the subject (Bayram, 2014; Eroglu, 2009; Giley, 2009). Individuals equipped with the right
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environmental education will be aware of their responsibilities on climate change and will be able to take the
right steps by taking the necessary initiative. Apart from this, it is of great importance to end the over-
consumption of natural resources and to expand recycling practices that will ensure less use of these resources
(Bayram, 2014; Eroglu, 2009; Guley, 2009; Terzi, 2018; Yal¢in, 2010; Zorlu, 2017). Additionally; reducing solid
waste (Bayram, 2014), reducing greenhouse gas emissions gradually below the current level (Bayram, 2014;
Giley, 2009), using more public transportation (Terzi, 2018; Yalgin, 2010; Zorlu, 2017), heating Insulation against
loss of heat (Yalgin, 2010; Zorlu, 2017), careful use of water resources (Bayram, 2014), preference of electric cars

in traffic (Zorlu, 2017), making factories use filters (Terzi, 2018) are also among the necessary measures.

Reflections of Climate Change on Education

Achieving the intended results in the fight against climate change is possible by educating various segments of
society on the issue and raising awareness. In this context, the Ministry of National Education has prepared and
implemented the 'Climate Change Action Plan' by taking the issue as a priority. The topics identified in the
prepared action plan are as follows: 1. Carrying out awareness-raising activities in educational institutions about
the effects of climate change, 2. Disasters that may occur as a result of climate change and the measures that
can be taken against these disasters, 3. Energy efficiency and energy saving, 4. Protection of natural water
resources and water conservation, 5. Air, water and soil pollution, 6. Recycling and zero waste, 7. Effects of
climate change on environment and public health (MEB, 2022a). In addition, the name of the 'Environmental
Education' course applied in primary and secondary schools were changed as ‘Enviromental Education and
Climate Change' by taking into consideration the decisions of Paris Climate Agreement, strategic plans of the
Ministry of National Education, action plans of various institutions and decisions of the council in order to create
awareness and consciousness in students about climate change, to provide them with accurate information
about the subject and to organize education and training activities to be carried out on the relevant subject; .
The curriculum of the said course was approved by the Board of Education and Discipline, and it has started to
be taught as an elective lesson 2 hours per week in the 6th, 7th or 8th grades of secondary schools as of the

2022-2023 academic year (MEB, 2022b).

In this context, it is probable that various trainings on climate change will be given in high schools -as in secondary
schools- in the upcoming period. The branch that will play the biggest role in the trainings on climate change will
be geography. Because climate is in the field of study of geography science. Climatology, one of the sub-branches
of physical geography, directly deals with climate and conducts scientific studies on this subject. At this point,
knowledge, experience and competence of geography teachers on climate change gain great importance. The
fact that the education to be given to our students is based on the right foundations and that it can give the
desired results is related to the level of competence, knowledge and experience of the teachers who will teach
this course. For this reason, there is a need for new studies that will reveal the thoughts and proficiency levels of
geography teachers on the subject. With the new researches to be done, the current situation will be presented

in a realistic way. In this way, the knowledge level of geography teachers about the subject will be revealed on
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the one hand, and the existing problems and deficiencies will be determined on the other hand. If this is done, it

will be possible to take realistic measures to eliminate the deficiencies in the subject.

When the literature is examined, it is understood that there are many studies conducted by geographers on
climate change (Ak, 2012; Cosun, 2008; Cosun and Karabulut, 2009; Deniz et al., 2021; Kizilelma et al., 2015;
Polat, 2020; Somuncu, 2018; Turoglu, 2014). ; Tirkes and Altan 2011; Tiirkes, 2012; Ustiin, 2019; Yigitbasioglu,
2016). On the other hand, climate change has been the subject of fewer studies in terms of geography education
(Gokege and Kaya, 2009; Gulbetekin, 2023; Turker, 2021). In terms of geography education, both studies (Gokge
and Kaya, 2009; Turker, 2021) are about the place of climate change -global warming- in the geography
curriculum. Tarker (2021) also focused on the place of the subject in textbooks in his study. The study by
Gulbetekin (2023), on the other hand, deals with the subject in a theoretical framework and makes various
suggestions in terms of geography education. In this context, it would be useful to conduct new research on the
subject. It is important to carry out new studies that reveal the opinions of geography teachers, who are the
guides of all educational activities on climate change, in particular. Because, without revealing the opinions of
geography teachers, who are the executives of all educational processes, educational activities cannot be
expected to be carried out efficiently. In this context, it is necessary to know the thoughts of geography teachers
about climate change, their deficiencies and needs, if any. Because only in this way will it be possible to eliminate
the existing deficiencies. What do geography teachers think about the causes of climate change? What do they
think about the measures to be taken as a result of climate change? With the study, the views of geography
teachers on the causes, consequences and effects of climate change and the measures that can be taken in this

regard will be revealed. In this respect, the study aims to contribute to the science universe.

METHOD

Research Model

Qualitative research method was used in the study aiming to reveal the views of geography teachers on global
climate change. According to Baltaci (2019), qualitative research examines the subjects it covers with an
interpretive approach. While doing this, it deals with the subject from the perspective of the working group and
focuses on the meanings that people ascribe to event-phenomena (Baltaci, 2019). In this context, the subject has

been tried to be understood through the eyes of the participating teachers.
Working group

The criterion sampling method was used in the study. In criterion sampling, which is one of the purposive
sampling methods, the sample group suitable for the criterion / criteria can be determined by the researcher .
According to Buyukozturk et al (2012), in studies in which criterion sampling method is used, the study group can
be composed of people, objects or events that have the qualifications determined in accordance with the

purpose of the research and will enrich the study. The study group consisted of 20 geography teachers in total.
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In the determination of the participants, the undergraduate programs from which the teachers graduated were
taken as a criterion. The purpose of determining these criteria is to reveal whether the graduated faculty (Faculty
of Education - Faculty of Sciences and Literature) causes a difference in their approaches to climate change. In
this context, 10 geography teachers graduated from education faculties and 10 geography teachers graduated
from science and literature faculties were selected on a voluntary basis. The distribution of the participants

according to the faculties they graduated from, their gender and professional seniority is given in Table 1.

Tablo 1 Distribution of Teachers Participating in the Research by Gender, Length of Professional Service, and
Graduated Faculties

f %
1-10 7 35,0
Professional seniority (years) 11-15 3 15,0
16-20 1 5,0
21 and more 9 45,0
Graduated faculty Faculty of Education 10 50,0
Faculty of Science and Literature 10 50,0
Gender Female 12 60,0
Male 8 40,0
Total 20 100,0

As seen in Table 1, half of the participants (f=10) were chosen from geography teachers with less than 15 years
of professional experience, and the other half (f=10) from geography teachers with more than 15 years of
professional experience. At the same time, half of the participants (f=10) were selected from the faculty of
education, and the other half (f=10) from the faculty of science and literature. In addition, more than half of the

participants are female (f=12) and less than half are male (f=8) teachers.

Data collection tool

As a data collection tool in the research, a semi-structured interview form named "Geography Teachers' Views
on Global Climate Change" was used. The interview provides the interviewees with the opportunity to express
themselves first hand in their own words. On the other hand, it gives the researcher the opportunity to
understand the semantic worlds, perspectives, feelings, thoughts and experiences of the interviewees with their
expressions (Tekin & Tekin, 2006). The main purpose of choosing semi-structured interview as a data collection
tool in the research is to allow participants to express themselves freely and authentically. In addition, the semi-
structured interview also gives the researcher the opportunity to ask new questions in the natural flow of the
interview. The semi-structured interview form used in the study was developed by the researcher. In the process
of realizing the form, a literature review was made first, and a semi-structured interview form was drafted based
on the information obtained. The draft was shared with a surveying expert to receive their recommendations.
Necessary corrections were made in the interview form in the context of the opinions of the surveying expert
and the form was given its final form. Considering the possibility that the statements in the form could not be
fully understood by the participants, alternative questions were determined. Do you find yourself sufficient
about climate change to the participants? What are your sources of information about climate change? What do

you understand by the concept of climate change? If you think the climate is changing, why do you think the

834



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 22, 2023

climate is changing? How does climate change affect us? What do you think should be done to minimize the
effects of climate change? Such questions were asked. Ethics committee approval was obtained for the research
with the decision of the Social and Human Sciences Scientific Research Ethics Committee of Necmettin Erbakan

University, dated 13/05/2022 and numbered 2022/164.

Data Collection Process and Analysis

The interviews with the participants were conducted face to face through the remote access program. It was
shared with the participants that the interviews would last between 30 and 45 minutes, but it was stated that
there was no limit in this regard, they could talk as much as they wanted, and it was tried to ensure that they
could express their opinions freely. Before starting the interview, verbal permission was requested from the
participants so that the interview could be recorded visually and audibly, and the statements of the participants
that they gave permission were recorded. In addition, it was shared with them that they had the right to
withdraw from the research without giving any reason. Before starting the interview, brief information about
the purpose and content of the research was given to the participants. Afterwards, open-ended questions
determined by the researcher were asked to the participants. In accordance with the flow of the interview and
the nature of the semi-structured interview technique, questions that had not been asked before were also asked
from time to time. Although the order of the questions was generally the same, sometimes the ordering was
changed according to the flow of the interview. In cases where the participants could not fully understand the

open-ended questions, a healthy progress was ensured by using predetermined alternative questions.

After the meeting was completed, the video and audio recordings were transcribed with the help of special
programs. The problematic records that emerged in the transcript of the programs were listened to and carefully
corrected by the researcher. The records were transcribed on the same day without any delay. Thus, it was tried
to ensure that the views of the participants were fully reflected in the research. With this, it was aimed to prevent
the loss of data, and all interviews were converted to Word format without leaving them to the next day or days.
The transcripts were sent to all participants via e-mail and their written consent was obtained. None of the
participants' names were mentioned in the research, instead each participant was given a code such as
geography teacher 1,2 (GT1, GT2...). The data were analyzed by content analysis technique. Gokge (2006) defines
content analysis as one of the most important methods of social sciences that aims to make inferences about
social reality from the contents of texts. Various codes were applied to the appropriate places of the pages
containing the transcripts obtained from the interviews with the participants. The codings were combined under
certain themes and the relationships between the data were tried to be revealed. The codes were presented to

the field experts and their opinions were taken.
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FINDINGS

As a result of the analysis, four themes were obtained and the findings have been presented below.

Geography Teachers' Thoughts on Climate Change

As a result of the analyzes under this theme, four sub-dimensions were reached.

Participants' Self-Efficacy on Climate Change.

Table 2. The Status of Participants Finding themselves Sufficient About Climate Change

Do You Find Yourself Sufficient? f
Yes 4

No 10

Partially 6

Total 20

As can be seen from Table 2, half of the participants (f=10) stated that they did not find themselves sufficient
about the subject. On the other hand, the number of participants who stated that they found themselves
competent on climate change is quite low (f=4). The number of participants who stated that they found
themselves partially sufficient is (f=6). GT2, one of the participants who did not find himself sufficient, expressed
his inadequacy on the subject by saying "So | do readings about it, but of course | can't find it enough". GT15, on
the other hand, stated that he noticed the deficiency in the recent training on climate change and said, “I realized
in this master teacher training that there is actually a place where we are lacking. In other words, it is a subject
that has been emphasized more compared to the years we graduated from university. But | had some
shortcomings” (GT15). GTS8, another participant who did not find himself sufficient in this regard, stated that the

issue of climate change is a current issue and therefore the data is constantly updated.

“Geography, you know, is a constantly changing event, especially the concept we call climate
change, which has been given great importance in recent years. It is constantly changing, new data
is constantly falling into the system. Are you following? Of course, we try to do it, but | can't say

I'm great at this. Frankly, it is a bit difficult to keep up with science” (GT8).

GT12, one of the participants who found himself sufficient in this regard, stated that this competence can be
qguestioned by saying "I see myself sufficient at the moment, but of course, the support of experts in this subject
is always necessary for us" (GT12). GT19, on the other hand, expressed the subject as follows by associating it
with the level of the students. “Now, this subject of finding ourselves sufficient is related to the student profile
what we will teach them about. | find it sufficient” (GT19). This statement reveals that proficiency on the subject
is relative. GT16, one of the participants who saw himself as partially sufficient, said, “In other words, | think that
university education is sufficient. | think | took a course on the subject in my undergraduate period on climate.

But still, education never ends”, and when asked how to express the level of knowledge accordingly, he stated
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the situation by saying “partially” (GT16). GT20, who was in the same group, said, “So we cannot claim that we

are overly knowledgeable, but | am interested, that is, | have interest in the matter ” (GT20).

Participants' Need for Education on Climate Change

Table 3: Do Participants Want to Get Training on Climate Change?

Would you like to get an education? f
Yes 18

No 2

Total 20

As can be seen in Table 3, while a very large number (f=18) of the participants wanted to receive training on
climate change, only two (f=2) participants answered negatively when asked whether they would like to receive
training. Many of the participants who wanted to get training answered the question whether they wanted to
receive training by saying “absolutely” For example, GT2 stated that he “definitely” wanted to receive such an
education (GT2). GT19, who did not want to get such an education, said, “This is our main subject, so | don't think

you will need something very detailed in terms of education” (GT19).

Information Resources of Participants on Climate Change

Participants were asked open-ended questions about from which sources they obtained their knowledge on

climate change, and the following table was created based on the answers received.

Table 4. information Sources of Participants on Climate Change

Bilgi Kaynaklari f Bilgi Kaynaklari f
internet / Google 9 Official institutions’ (ministries) pages 1
Courses Taken at the University 8 Teacher friends 1
Academic Resources (Article-Thesis) 5 Press 1
Journals / Science Journals 5 The News 1
Documentaries 4 Preparatory books for the teaching field exam 1
Textbooks 3 Investigative writers 1

Media / Social media 4 Research 1
Youtube 2 Meteorological data 1

Books 2 Environmental organizations / Publications of these organizations 1

Own research 2 UN affiliated organizations 1

Total 54

As can be seen in Table 4, the most common source of information on climate change was the internet / google
(f=9). Considering that some of the other information sources -social media, youtube etc.- mentioned by the
participants on this subject are also internet-based, it can be said that the share / weight of the internet in the
information resources is higher than the one shown in the table. The views of those who show the internet as a
source of information are expressed in GT20's words. GT20 “I research more on the internet. So yes, there are
endless resources on the internet” (GT20). Similarly, GT7, one of the participants, stated that "l look at what I'm
curious about on the Internet" (GT7) and stated that one of the main sources of information on this subject is

the information they obtained from the internet. One of the most frequently mentioned sources of information
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on this subject was the courses taken at the university (f=8. For example, while GT17 from the participants stated

that he gained his knowledge on this subject mainly from the courses he took at the university, he said:

“You know, we have elective courses at the university. | tried to take electives. At that time we
were taking dynamic climatology and synoptic climatology. In the last year, if I'm not wrong, we

took a course called global climate change. They were elective courses, | took them” (GT17).

Again, while GT10, one of the participants, said that one of the main sources of information was the courses he

took at the university,

“There are things we learned in university courses, especially about environmental studies and
contracts. For example, | took a sustainable development course at work. Let's start with Rio now,
as the environment needs to be developed by protecting it. Many contracts up to Kyoto were

prepared in this way. And here is our general information about this at the university” (GT10).

Opinions of Participants on Whether Climate Change Has Happened

The following table has been created based on the answers to whether there is a climate change or not.

Table 5. Opinions of Participants on Whether Climate Change Has Happened

Is Climate Change Happening? f
Yes 18

No -

We don't know 2

Total 20

A very large part of the participants (f=18) stated that they think that there is a climate change. None of the
participants answered the question of “Do you think there is a global climate change?” by saying “no”. Very few
of the participants (f=2) stated that they could not come to any conclusion on this issue and expressed their
thoughts by saying "we cannot know". Some of the participants, who believe that the climate is changing, stated
that the issue is a scientific fact that is so clear and undeniable that it does not need any discussion. For example,
one of the participants GT1 said, “Climates are definitely changing. It is impossible not to see this. “To say that
the climate does not change, everything is going normally” is a little unscientific." Similarly, when GT11 expressed
his thoughts on this subject, he said, "l don't think this is something that can be denied", revealing that this is a
reality so clear that there is no room for discussion. In fact, GT9 “What does it mean that the climate does not
change? It seems a bit ridiculous to me, frankly” (GT9) and expressed his thoughts. Similarly, while GT5 expressed
his views, “Now, to say that there is no climate change in a world where climate change can be seen on such
clear theories, or rather data is to say, on my own behalf at least, ignoring those data or scientific studies. This

does not make sense either” (GT5).

Only two of the participants stated that we cannot know whether there is climate change and they did not deny

climate change, they hesitated to express a definite opinion on this issue. For example, GT12,

838



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 22, 2023

“I am not going to say a clear yes or a clear no on this matter. Extreme values, are bound to be
seen. This does not mean climate change. For example, this year, compared to last year, the winter
may be harsher, there may be more snow or spring may be rainier. It may be above or below their

average. Of course, this does not mean that the climate has changed” (GT12).

On the other hand, GT8, who shared the same views,

“Does these sudden weather changes or natural events that we experience in this process really
mean that the climate in that region has changed? Frankly, | don't want to say anything definitive
about this. Because | think we are still in that process. So we're still living it. You know, it doesn't

fit my logic to accept it as this is exactly the case” (GT8).

Opinions of Participants on the Causes of Climate Change

Three sub-dimensions were determined according to the opinions of the participants on the causes of climate

change.

Causes of Climate Change

According to the answers of the participants about the causes of climate change, the following categories were

created.

Table 6. Evidence of Participants on the Causes of Climate Change

Causes of Climate Change f
Human Activities 14
Natural Processes 2

Both of them 4
Total 20

As can be seen from Table 6, the majority of the participants (f=14) think that the cause of climate change is
humans and their activities. Some of these participants used expressions such as “absolutely” or “completely”
while expressing that the cause of climate change is human. For example, while GT20 was expressing his
thoughts, “The cause of global climate change- | say definitely human, that is, the balance of the atmosphere is
disturbed. Greenhouse gas emissions have increased. It's an overheating. In other words, | think it is an increase
in greenhouse gas emissions” (GT20). Expressing similar views, GT3 said, "This event - today's climate change - is
completely a human resources event that we have been experiencing ". Another participant, GT9, expressed his
views on the dimensions of human impact on climate change by saying, “I think that if the climate is changing,

the biggest and maybe even the only reason is human being” (GT9).

A very small part of the participants (f=2) stated that the cause of climate change is natural processes. GT4, one
of these participants, stated that he sees the climate change we are experiencing as a repetition of the changes
in the past and said, “You know, in the past, the world existed without humanity. As we all know, there are

scientific differences in glacial periods, and | think that people are moving towards a course as if they are going
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to live the past like that again” (GT4). GT2 “Of course, we see that the climate has changed, although the activities
of people in the ice ages, which we call the Wiirn glacier in the last geological period, were not effective in the
current sense. So, even if there is no human being, over time, there may be excessive activities etc. from the
volcanic eruption” (GT2) and put forward his opinion that climate change is a repetitive event that occurs as a
result of natural processes. They also stated that they thought both factors were effective (f=4). One of these
participants, C8, said, “Of course, what we do has a great contribution to the change. So it seems to me that they
are intertwined. You know, it doesn't seem right to separate these two from each other” (GT8). GT14 stated that
climate change occurs for both reasons “Sir, you can appreciate that nature and humans are already in constant
interaction. Unfortunately, as a result of the work done by people on the existing natural potential, there is an

intervention to nature” (GT14).

Views on Human Activities Causing Climate Change

Based on the responses of the participants to the question of what the human activities causing the climate

change are, the following categories were created.

Table 7. Human Activities Causing Climate Change

Human Activities Causing Climate Change f Human Activities Causing Climate Change
Using fossil fuels 16 Destruction of wetlands
Industry 13 Discharge of frying oils to the environment
Carbon emissions 10 Overuse of resources

Environment / air / water pollution
Population growth
Agricultural activities (livestock)
Emission of greenhouse gases
Energy production
Deforestation
Technological developments
Damage to water resources
Economic activities
Destroying green spaces
Overconsumption
Wastes
Population movements / Migrations

f

1

1

1
Detergent use 1

Poaching 1

Gases from garbage 1

Vehicles / Traffic 1

Expansion of residential areas 1
Unconsciousness 1

Emissions of poisonous gases 1

Disruption of substance cycles 1

Not using alternative energy sources 1
Disruption of the natural balance 1

Greed 1

Excessive use of plastic 1

Use of substances that will damage the ozone layer 1
Total 106

NNNNNWDSDSDUO N

As seen in Table 7, the participants stated the use of fossil fuels (f=16) as the human activity that causes the most
global climate change. While expressing his thoughts, one of these participants, GT7, said, "These harmful gases
released into the air as a result of the increased burning of these fossil fuels after the Industrial Revolution
triggered global warming even more" (GT7).GT12, another participant in this group, said, “As we know, it is like
we are releasing the carbon in fossil fuels ” (GT12) while describing how humans affect global warming. While
listing the causes of climate change GT14, “Here is the use of fossil fuels by people in particular, the use of fossil

fuels in industry and factories” emphasized the effect of fossil fuels in the formation of this situation (GT14).

Industry (f=13) was stated by the participants as the second human activity that causes the most climate change.

Expressing his views on this subject, GT10,
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“When we added 300 years and 150 years, especially after the Industrial Revolution, the
population increased and their needs increased. The so-called industry itself has already increased
the population. This has increased their needs. Production must be made to meet the needs of
these people. Energy is needed for production. Again, various energy sources are used to meet the

energy and the gases they release to the nature” (GT10).

It is possible to see a similar view in GT7. GT7 While expressing the impact of industrial activities on climate
change. He said, “After the Industrial Revolution, these harmful gases released into the air as a result of the

burning of these fossil fuels triggered global warming further ” (GT7).

Views on The Natural Causes of The Climate Change

Table 8. Natural Causes of Climate Change

Natural Processes Causing Climate Change f
Volcanic events 6

Changing the Earth's orbit / distance from the Sun 6
Change in axis tilt 4

Changes / explosions in the sun 3

Falling asteroids 2

Continental drift / Plate movements) 2
Changes in the structure of the atmosphere 2
Decrease / change of energy from the sun 2
Meteor strike 1

Comet strike 1

Shell Formation 1

Change / slowdown of the earth's rotation speed 1
Decreased gravity 1

Precession 1
Total 33

As can be seen in Table 8, volcanic activities (f=6) were the most expressed among the natural factors causing
climate change by the participants. For example, while GT3 expresses the impact of volcanic eruptions on climate

change, he said :

“Of course, humans are not the only ones who release carbon into the atmosphere. It is caused
by volcanic eruptions. In geological times, that is, the climate has changed, it has changed
constantly. Big super volcanoes, volcanic eruptions, gases, carbon gas, especially affected what

came out of the volcano, it can be effective” (GT3).

Similarly, GT5 stated that volcanic eruptions may cause climate change, based on the example of climate change

that took place in the past.

“It is mentioned that 5.000.000 years ago, a volcano erupted in today’s northern Europe, and the
ash from this volcano, according to theory, covered the Earth almost completely to the size of ash,

and because the Sun's rays could not reach the ground, the world's ice ages began” (GT5).
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Another natural factor that caused climate change by the participants was the change of the Earth's orbit /
distance around the Sun (f=6). For example, GT16 said, “If we get closer or further away from the sun, or your
distance could change, our gravity will decrease. Maybe the gases in the atmosphere will go further, the
atmosphere will get thinner, which will affect the climate. Such things can happen” (GT16). GT10 also stated that
“Here are the changes that occur in the orbit of the Earth and these are already changing the climate” and stated

that the changes in the Earth's orbit can change the climate.

Opinions of the Participants on the Consequences of Climate Change

Under this theme, the views of the participants on the consequences of climate change were tried to be revealed.

Based on the answers given to the questions asked for this purpose, the following categories were created.

Table 9. Opinions of the Participants on the Consequences of Climate Change

Consequences of Climate Change f Consequences of Climate Change f
Damage to Biodiversity / Ecosystem 20 The shrinking of people's living spaces 3
Decreased water resources / Drought 18 Flooding of low-lying areas 3
Increasing occurrence of extreme weather events/ 15 Nutritional problems/changes 3
Decreased agricultural productivity / production 11 Decreased groundwater level 2
Melting glaciers 8 Precipitation Imbalance 2
Migrations / Mass Migrations 8 Increase in natural disasters 2
Rise in the Sea / ocean level 7 Change in migration times of animals 1
Famine / Hunger 7 Early flowering of trees 1
Floods and overflows 7 Excessive evaporation 1
The shortening / changing of the seasons 6 Unemployment 1
Forest fires / Deforestation 5 Imbalance in population distribution 1
Wars / Water wars 4 Disruption of social balance 1
Epidemic diseases 4 Change of clothing style 1
Economic troubles 4 Changing the feeding grounds of animals 1
Desertification 3 Change of some concepts 1
Difficulty in accessing clean water 3 Cultural influences 1
Food shortage / Agricultural wars 3 Increasing viruses 1
Deaths / Mass deaths 3
Total 162

In Table 9, the problems that will be caused by the climate change are listed. Of these problems, the most

expressed by the participants was the damage to biodiversity / ecosystem (f=20).

“If the climate changes so quickly, no plant or animal will be able to adapt to it so quickly, only
very hardy and fast-adapting plants and creatures will remain. | think there will be massive mass

extinctions in them too” (GT6).

Similarly, while the participant GT2 were talking about the problems that will be caused by climate change, “I

think that we will face the fact that many living species will disappear in this plant or other ecosystems” (GT2).

The second issue most frequently expressed by the participants regarding the problems to be caused by global
climate change was the decrease in water resources/drought (f=18). GT13, who expressed his views on this

subject, based on our country, “In the future, as Turkey, first of all, a country that experiences a semi-arid
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climate, | think that the climate will become even more droughty at first. And as a result, water shortage will
emerge first” (GT13). Likewise, GT8 said, “ famine, drought, thirst, not meeting the need for water will be a big

problem for sure ” (GT8).

Opinions of Participants on Measures to be Taken on Climate Change

Under this theme, the opinions of the participants on the measures that can be taken were presented. For this

purpose, the following categories were created based on the answers given by the participants to the questions

asked to them.

Table 10. Measures to be Taken on Global Climate Change

Measures f Measures f

Education / Awareness 12 Expanding garbage thermal power plants 1
Orientation towards renewable resources 7 Using natural resources carefully 1
Reducing consumption / Saving 6 Stop the destruction of vegetation 1
Support recycling 6 Storing hazardous wastes and rendering them harmless 1

Reducing the use of fossil fuels 5 Orientation to organic farming 1
Reducing our carbon footprint / carbon emissions 5 Establishment of a ministry 1
Increasing energy efficiency 5 States to take action 1

Using public transport 4 Collaborative work of non-governmental organizations 1

Using electric vehicles 4 Orientation towards sustainable agriculture 1
Afforestation 3 Correct use of the soil 1

Using water carefully / efficiently 3 Producing locally, consuming local products 1

Not to pollute nature 3 Banning of diesel vehicles 1

Not to consume/reduce animal products foods 2 Choosing low-energy appliances 1
Conscious use of natural resources 2 Reducing the emission of harmful gases 1
Raise awareness 2 Developing social responsibility projects 1

Reducing / ending the use of plastic 2 Creating an eco-friendly lifestyle 1
Include in the curriculum at all grade levels 1 Using filters in industry and power generations 1
Stop deforestation 1 Reducing the population 1

Spreading smart homes 1 Sustainable sourcing 1
Harvesting rainwater 1 Reducing fossil fuelled Opower plants 1

Total

(=)
(V]

As can be seen in Table 10, the measure most frequently mentioned by the participants about the measures to

be taken was education / awareness raising (f=12). For example, GT1 expressed his thoughts on this subject and

stated that education should be given to all stakeholders at all levels and said the following.

“In primary education, even in kindergarten, education should be carried out on this issue,

education should be carried out for children for the love of nature, by not only geography teachers,

but all teachers should be trained on this subject, or in all public institutions, state administrations

and municipalities, important studies really should be carried out on this issue” (GT1).

Another participant who emphasized the importance of educational studies is GT19. GT19,

We need to prioritize education in this regard. Because the children we educate today are the

parents in 20 years or 10 years from now. When you think about it, it is necessary to train those
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people in some way. This is about the environment and especially the climate. Because climate

change is not just our problem, it will become a direct problem for the next generations.” (GT19).

The second most frequently mentioned (f7) measure in this regard was the orientation towards renewable

resources. GT3 who expressed his thoughts about the use of these resources:

“It might be in an article | read about. He expressed his suggestion by saying that completely
zeroing out fossil resources and instead tending for clean energy resources, ranging from

geothermal to wave solar, especially solar and wind energy” (GT3).

Suggesting that renewable energy sources should be given priority among the measures to be taken, GT14 said,
“In other words, we first need to find alternative energy sources to fossil fuels. | think our biggest problem is that
we need to minimize the emission of harmful gases to the atmosphere” (GT14, Interview Transcript). Expressing
similar views, GT20 listed alternative renewable energy sources and said, “For example, it can be hydrogen
energy. Electricity, wind, solar, geothermal, the wave... Or maybe a currently undiscovered energy. Maybe we

have something very simple right under our noses. We may have not noticed yet,” he said. (GT20).

CONCLUSION and DISCUSSION

Geography Teachers' Thoughts on Global Climate Change

When we look at the findings about the participants' self-sufficiency on the subject of gclimate change, it is
understood that the vast majority (f=16) do not find themselves -partially or completely - sufficient in this regard.
It has been observed that there is a differentiation according to the graduated faculties of the participants in
terms of finding themselves competent. It is understood that the graduates of the faculty of education find
themselves less competent than the graduates of the faculty of science and literature. While the majority of the
10 participants (f=7) who graduated from the faculty of education do not find themselves sufficient in this regard,
this number is much less among the graduates of the faculty of science and literature (f=3). This situation can be
associated with the differentiation of the content of the lesson and the curriculum of these two different
faculties. And this also can be explained with the major area courses taking the most part in the curriculum in

science and Literature faculties.

A great majority of the participants (f=18) stated that they wanted to receive training on this subject. Expressions
such as "absolutely" that the participants frequently use while expressing their opinions are important in terms
of showing their willingness to do the trainings. This situation is valuable in terms of the positive results of the
training activities to be carried out. In terms of the desire to receive education, there was no differentiation in
the context of the faculties from which the participants graduated. According to the findings, the vast majority
of the participants (f=18) think that there is a climate change. In this regard, none of the participants stated that
there has been no climate change. A very few participants (f=2) stated that it is not possible to know whether a

climate change has occurred or not. One of these two participants is a graduate of the faculty of education, while
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the other is a graduate of the faculty of science and literature. In this context, no differentiation was observed
according to the faculties of the participants. Considering that the meteorological data in the world has a history
of approximately 150-170 years, but the age of the Earth is approximately 4.5-5 billion years, it can be argued
whether the data in question is sufficient to make a decision on this issue. This situation was never mentioned
by the participants. This situation reveals that the information obtained from the press and media organs and
personal experiences are more effective than scientific data in the formation of participant views on climate

change.

The participants stated that the information sources they used most on climate change were the internet (f=9)
and the courses they took at the university (f=8). Apart from these, there are also social media / media (f=4),
youtube (f=2) and press (f=1) among the most referenced sources. Accordingly, it is understood that the sources
of information of the participants — internet, social media, youtube or the press — cannot be seen as a direct and
purely scientific source, and regarding that they contain a large amount of false and manipulative information
that has not been obtained through scientific processes this sources should probably be called as non scientific.
The fact that the sources containing the information obtained through scientific processes -academic
publications / articles / theses - are mentioned very little (f=5) by the participants strengthens this opinion.
Considering that the participants are geography teachers, it is natural that one of the main sources of information
about climate and climate change is the courses taken during university education. This provides the participants
with a basic level of knowledge about the subject. On the other hand, here the question arises as to what extent
the -especially the senior-participants follow the scientific developments or update their knowledge in the period
between their graduation and today. In this context, it reveals the need to update information about a dynamic
process such as climate change. In the context of information sources, no differentiation was observed in terms

of the faculties from which the participants graduated.

The findings about the information sources of the participants are consistent with the findings of other studies
on this subject. For example, internet (Ay & Yalgin Erik, 2020; Giilsoy, 2018; Koca, 2019; Uzun, 2021), books (Koca,
2019), video or audio press-broadcast-media,(Aksan, 2011; Ay and Yalgin Erik, 2020; Guley, 2009; Koca, 2019;
Uzun, 2021), courses taken in university education (Ay and Yalcin Erik, 2020; Guley, 2009; Uzun, 2021),
documentaries (Koca, 2019), scientific studies —thesis, article- (Guley, 2009 Koca, 2019; Uzun, 2021), friends
(Aksan, 2011; Ay and Yalgin Erik, 2020; Uzun, 2021), magazine / newspaper (Aksan, 2011; Ay & Yalgin Erik, 2020;
Glley, 2009), environmental organizations / non-governmental organizations (Ay and Yalgin Erik, 2020; Guley,
2009; Uzun, 2021), official institutions (Ay and Yalgin Erik, 2020; Guley, 2009; Uzun, 2021)were shown as one of
the most frequently expressed information sources by the participants.. On the other hand, the presence of
resources such as 'textbooks', which are not expressed in other studies on the subject, is an understandable

situation due to the fact that the participants are teachers.
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Geography Teachers' Thoughts on the Causes of Global Climate Change

While the majority of the participants (f=14) stated that they believed that climate change occurred as a result
of human processes, only a few (f=2) stated that the experienced climate change emerged as a result of natural
processes. These findings obtained by the research are compatible with the literature. There are many references
in the literature that global climate change is caused by the effect of human processes (IPCC, 2001; Kadioglu,
2001; Tirkes, 2000; Turkes, 2001; Tarkes, 2008).. Similarly, it is possible to find many references in the literature
that climate changes occur as a result of natural processes (Cole-Dai, 2010; Ciner ve Sarikaya, 2013; Duygu, 2021;
Eldholm ve Coffin, 2016; Fluteau, 2003; Ghil, 2002; Guo ve Liu, 2002; Hady, 2013; Harris, 2002; Hays vd., 1976;
Huntley ve Webb 1989; Roberts, 1974; Tirkes, 2012; Ustiin, 2008; Yigitbasoglu, 2016; Zalasiewicz ve Williams,
2021; Zreda vd., 2011). In terms of the participants' thoughts on the causes of climate change, there was no

difference in terms of the faculties they graduated from.

The findings obtained from the participants' thoughts on the causes of global climate change are consistent with
the findings obtained from other studies on this subject. For example, among the causes of climate change shown
by the participants; using fossil fuels (Eroglu, 2 Koca, 2019; 009; Giiley, 2009; Koca, 2019; Uzun, 2021), industry
(Eroglu, 2009; Giiley, 2009; Onciil, 2010; Oluk & Oluk, 2007; Terzi, 2018; Uzun, 2021), emission of greenhouse
gases (Ay & Yal¢in Erik, 2020; Eroglu, 2009; Eroglu & Aydogdu, 2016; Giiley, 2009; Koca, 2019; Oluk & Oluk, 2007;
Terzi, 2018; Uzun, 2021), environment / air / water pollution (Ay & Yalgin Erik, 2020; Giilsoy, 2018; Koca, 2019;
Onciil, 2010; Terzi, 2018), population growth (Ay & Yalgin Erik, 2020; Giilsoy, 2018; Koca, 2019; Onciil, 2010;
Uzun, 2021), deforestation (Ay & Yalgin Erik, 2020; Bennett, 2017; Giilsoy, 2018; Onciil, 2010; Terzi, 2018; Uzun,
2021), the use of substances that will damage the ozone layer (Oluk & Oluk, 2007; Orbay et al. 2009; Onciil, 2010;
Terzi, 2018), damage to water resources (Onciil, 2010), population movements / Migrations (Ay & Yalgin Erik,
2020; Kaczan & Orgill-Meyer, 2020; Giilsoy, 2018), excessive consumption (Giilsoy, 2018), waste (Onciil, 2010),
unconsciousness (Onciil, 2010; Terzi, 2018), toxic gas emission (Onciil, 20109), vehicles / traffic (Onciil, 2010;
Terzi, 2018), agricultural activities (Terzi, 2018), technological developments (Orbay et al. 2009; Onciil, 2010) are

among the reasons frequently mentioned in other studies.
Opinions of Participants on the Consequences of Global Climate Change

The opinions expressed by the participants about the consequences of climate change are show compatibility
with the findings of other studies on this subject. Considered among the consequences of climate change by the
participants; damage to biodiversity / ecosystem (Guley, 2009; Terzi, 2018; Uzun, 2021), drought and
desertification (Ak, 2012; Aksan, 2011; Eroglu, 2009; Giiley, 2009; Koca, 2019; Orbay et al. 2009; Onciil, 2010;
Terzi, 2018; Uzun, 2021), sea level rise (Giley, 2009; Orbay et al. 2009; Uzun, 2021), melting of glaciers (Aksan,
2011; Terzi, 2018; Uzun, 2021), shortening / changing of seasons ( Ak, 2012; Terzi, 2018; Uzun, 2021), mass
migration movements (Kaczan and Orgill-Meyer, 2020; Koca, 2019; Terzi, 2018; Tok, et al. 2017), Epidemics
(Aksan, 2011; Ebi, 2011) ; Koca, 2019; Kovats and Haines, 2005; Orbay et al. 2009; Terzi, 2018; Tok, et al. 2017;
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Uzun, 2021), Decrease in agricultural productivity / production (Terzi, 2018; Tok, et al. 2017), wars / Results such
as water wars (Terzi, 2018), increase in natural disasters (Glley, 2009; Terzi, 2018; Uzun, 2021), food shortage
(Uzun, 2021), forest fires (Terzi, 2018) are among the findings obtained in many other studies. . However, some
of the results expressed by the participants differed from the results expressed in other studies. The change of

some concepts, cultural effects and the increase of viruses can be given as examples.
Opinions of Participants on Measures to be Taken on Climate Change

The findings obtained as a result of the research on the measures that can be taken to prevent global climate
change are compatible with other studies on this subject. In this context, among the measures obtained by the
research; reducing the use of fossil fuels (Eroglu, 2009; Koca, 2019; Terzi, 2018), turning to renewable resources
(Aksan, 2011; Eroglu, 2009; Koca, 2019; Orbay et al. 2009; Uzun, 2021), training / awareness raising studies (
Onciil, 2010; Terzi, 2018;), stopping deforestation (Aksan, 2011;Ay & Yalgin Erik, 2020; Eroglu, 2009; Giilsoy,
2018; Onciil, 2010; Terzi, 2018; Tok, et al. 2017; Uzun, 2021) , supporting recycling (Aksan, 2011; Ay & Yalgin Erik,
2020; Eroglu, 2009; Gilsoy, 2018; Koca, 2019; Orbay et al. 2009; Terzi, 2018; Uzun, 2021), using public
transportation (Aksan, 2011; Ay & Yalgin Erik, 2020; Gilsoy, 2018; Eroglu, 2009; Orbay et al. 2009; Terzi, 2018;
Uzun, 2021), reducing consumption / saving (Ay & Yalgin Erik, 2020; Gilsoy, 2018; Eroglu, 2009; Onciil , 2010;
Terzi, 2018; Tok, et al. 2017; Uzun, 2021), using electric vehicles (Koca, 2019), using filters in industry and energy
production (Koca, 2019; Onciil, 2010; Terzi, 2018), using water carefully/ to use efficiently (Koca, 2019; Onc ul,
2010; Uzun, 2021), not polluting the nature (Giilsoy, 2018; Terzi, 2018; Uzun, 2021) were among the measures
frequently mentioned in other researches. However, some measures were not mentioned very often in other
studies. For example, including in the curriculum at all grade levels, harvesting rainwater, establishing a ministry,
making local production, consuming local products, reducing the population are some of them. Considering that
the participants are geography teachers, the fact that the subject is included in the curriculum at every grade
level is among the suggestions they offer for the solution of the problem, which is understandable. It can be

thought that making rainwater harvesting compulsory in new buildings is effective in updating the subject.

The opinions of the participants on the causes and consequences of climate change are sometimes difficult to
frame. While expressing their thoughts on the causes, consequences and measures of climate change, they also
touched upon issues that may not be relevant. The problem has sometimes been associated with environmental

pollution, sometimes poaching or infrastructure problems.

SUGGESTIONS

The fact that the majority of the participants found themselves inadequate on climate change and expressed
that they wanted to have training on this issue clearly reveals that there is a need for new training activities to
be organized on the subject. In this context, it is necessary to organize special trainings for geography teachers

on climate change.
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it should be ensured that the trainings on the subject contain up-to-date information. In this way, the differences
between the knowledge of teachers at the time they graduated and their current knowledge will be reduced and

a kind of update will be made.

information resources —websites, social media accounts, etc.- that can be easily accessed by geography teachers
and that have scientific validity and can be easily accessed from the internet should be produced and teachers

should be provided with easy access to these resources.

Since the participants are one of the main sources of information on climate change, the content and up-to-
dateness of the courses given at the university are important. For this reason, the said course curricula should

be revised in the light of new scientific developments and necessary updates should be made.

ETHICAL TEXT

In this study, the publishing principles and writing rules of the journal, research and publication ethics rules were
followed. Responsibility for all kinds of violations related to the work belongs to the author. Ethics committee
approval was obtained for the research with the decision number 2022/164 dated 13/05/2022 of the Social and

Human Sciences Scientific Research Ethics Committee of Necmettin Erbakan University.

Author(s) Contribution Rate: Author's contribution rate is 100%

REFERENCES

Ak, M. (2012). ilkégretim 6. ve 7. sinif sosyal bilgiler dersinde islenen iklim dedisimi ve etkileri konusunun
6gretiminde dgrenci davranis ve tutumunun incelenmesi [Yayinlanmamis yiksek lisans tezi]. Marmara
Universitesi Egitim Bilimleri Enstitusi.

Aksan, Z. (2011). Jjlkégretim &gretmen adaylarinin  kiiresel i1sinma konusundaki algilari ve gériisleri.
[Yayinlanmamis yiiksek lisans tezi]. Ondokuz Mayis Universitesi Egitim Bilimleri Enstitisii.

Akyel, O. (2009). iklim dedisikliGi cerceve sézlesmesi ve Tiirkiye’deki uygulamalari. [Yayinlanmamis yiiksek lisans
tezi]. Ankara Universitesi Sosyal Bilimler Enstitisii.

Ay, F. & Yalgin Erik, N. (2020). Universite 6grencilerinin kiiresel 1sinma ve iklim degisikligine yonelik bilgi ve alg
diizeyleri. Cumhuriyet Universitesi Fen-Edebiyat Fakiiltesi Sosyal Bilimler Dergisi, 44(2) , 1-18.

Babus, D. (2005). Kiiresel isinma sorununun uluslararasi ¢evre politikasi igerisinde irdelenmesi ve Tiirkiye’nin yeri.
[Yayinlanmamus yiiksek lisans tezi]. Cukurova Universitesi Fen Bilimleri Enstitiisii.

Baltaci, U. (2014). Giines aktivitesi ile iklim degisimi arasindaki iliskiler ve Tiirkiye’deki olasi etkileri.
[Yayinlanmamus yiiksek lisans tezi]. Gazi Universitesi Fen Bilimleri Enstitiis.

Baltaci, A. (2019), Nitel arastirma siireci: nitel bir arastirma nasil yapilir? Ahi Evran Universitesi Sosyal Bilimler
Enstitisii Dergisi (AEUSBED), 5(2), 368-388.

Bayram, C. (2014). Lise 6grencilerinin kiiresel i1sinma konusundaki gériis ve tutumlari. [Yayinlanmamis yiksek

lisans tezi]. Necmettin Erbakan Universitesi Egitim Bilimleri Enstitiisi.

848



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 22, 2023

Bennett, L. (2017). Deforestation and climate change. A publication of climate institute, 1400.

Birlesmis Milletler iklim Degisikligi Cerceve Sozlesmesi (BMIDCS), (1992).
https://unfccc.int/resource/docs/convkp/conveng.pdf

Black, R., Kniveton, D., & Schmidt-Verkerk, K. (2011). Migration and climate change: towards an integrated
assessment of sensitivity. Environment and Planning A, 43(2), 431-450.

Bongaarts, J. (1992). Population growth and global warming. Population and Development Review, 299-319.

Biyikoztirk, S., Cakmak, E. K., Akgiin, O.E., Karadeniz, S. & Demirel, F. (2012). Bilimsel arastirma yéntemleri.
Pegem Akademi.

Cazenave, A., & Nerem, R. S. (2004). Present-day sea level change: Observations and causes. Reviews of
Geophysics, 42(3).

Cline, W. R. (2008). Global warming and agriculture. Finance and Development, 45(1), 23.

Cole-Dai, J. (2010). Volcanoes and climate. Wiley Interdisciplinary Reviews: Climate Change, 1(6), 824-839.

Costanza, R. (1999). Ecological sustainability, indicators and climate change. In IPCC Expert Meeting on
Development, Equity and Sustainability, Colombo, Sri Lanka (pp. 27-29).

Cosun, F. (2009). Kahramanmaras ilinde iklim degisikligi trend analizi [Yayinlanmamis yiksek lisans tezi].
Kahramanmaras Siitcii imam Universitesi Sosyal Bilimler Enstitiis.

Cosun, F. & Karabulut, M. (2009). Kahramanmaras’ta ortalama, minimum ve maksimum sicakliklarin trend analizi.
Tiirk Cografya Dergisi, 53, 41-50.

Cepel, N. (2008). Ekolojik sorunlar ve ¢éziimleri. Populer Bilim Kitaplari. Tlbitak.

Ciner, A., & Sarikaya, M. A. (2,013). Buzullar ve iklim degisikligi: gecmis, glinimuz ve gelecek. Tiirkiye'de iklim
degisikligi ve siirdiirilebilir enerji, ENIVA-Enerji ve iklim Degisikligi Vakfi, istanbul, 20-58.

Duygu, T. A. N. (2021). Turlerin yok olusunun antropojenik nedenleri. Antropoloji, (41), 44-53.

Deniz, M., inel, Y. & Sezer, A. (2021). Awareness scale of university students about global climate change.
International Journal of Geography and Geography Education (IGGE), 43, 252-264.

Ebi, K. (2011). Climate change and health risks: assessing and responding to them through ‘adaptive
management’. Health Affairs, 30(5), 924-930.

Eldholm, O., & Coffin, M.F. (2016). Volcanism and Climate. In: Harff, J., Meschede, M., Petersen, S., Thiede, J.
(eds) Encyclopedia of Marine Geosciences. Encyclopedia of Earth Sciences Series. Springer, Dordrecht.
https://doi.org/10.1007/978-94-007-6238-1_97

Eroglu, B. (2009). Fen bilgisi 6gretmen adaylarinin kiiresel isinma hakkindaki bilgi diizeylerinin belirlenmesi
[Yayinlanmamus yiiksek lisans tezi]. Gazi Universitesi Egitim Bilimleri Enstitiisd.

Eroglu B. ve Aydogdu M. (2016). Fen bilgisi 6gretmen adaylarinin kiresel isinma hakkindaki bilgi diizeylerinin
belirlenmesi, Uludag Universitesi EGitim Fakiiltesi Dergisi, 29 (2), 345-374.

Eckaus, R. S. (1992). Comparing the effects of greenhouse gas emissions on global warming. The Energy Journal,
13(1).

Fearnside, P. M. (2006). Tropical deforestation and global warming. Science, 312(5777), 1137-1137.

Fluteau, F. (2003). Earth dynamics and climate changes. Comptes Rendus Geoscience, 335(1), 157-174.

849


https://unfccc.int/resource/docs/convkp/conveng.pdf

I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 22, 2023

Gervet, B. (2007). Deforestation contributes to global warming. Department of Civil and Environmental
Engineering Luled University of Technology Lulea, Sweden.

Ghil, M. (2002). Natural climate variability. Encyclopedia of global environmental change, 1, 544-549.

Gokge, 0. (2006). icerik analizi: Kuramsal ve pratik bilgiler. Siyasal kitabevi.

Gokee, N. & Kaya, E. (2009). Cografya dersi égretim programinda kiiresel iklim degisikligi. Selcuk Universitesi
Sosyal Bilimler Enstittisii Dergisi, 22, 157-168.

Grimmond, S. U. E. (2007). Urbanization and global environmental change: local effects of urban warming. The
Geographical Journal, 173(1), 83-88.

Guo, Z. F.,, & Liu, J. Q. (2002). Research advance in effect of volcanism on climate changes. Advances in Earth
Science, 17(4), 595.

Giilbetekin, M. (2023). iklim degisikligi ve cografya egitimi. Cevik Kilig ve Sali (Eds), Egitimde Giincel Arastirmalar
(1. Baski, 241-273). iginde. Gece Kitaphg:.

Giiley, A. 0. (2009). Bolu Abant izzet Baysal Universitesi éGrencilerinin kiiresel issnma hakkindaki bilgi diizeylerinin
dlciilmesi [Yayinlanmamis yiiksek lisans tezi]. Erciyes Universitesi Saglik Bilimleri Enstitiisi.

Giilsoy, E. (2018). Universite 6grencilerinin kiiresel isinma ve iklim degisikligi iizerine bilgi diizeyi ve algilari
[Yayinlanmamis yiiksek lisans tezi]. Stileyman Demirel Universitesi Saglik Fen Bilimleri Enstitiisi.

Hady, A. A. (2013). Deep solar minimum and global climate changes. Journal of Advanced Research, 4(3), 209-
214,

Harris, S. A. (2002). Global heat budget, plate tectonics and climatic change. Geografiska Annaler: Series A,
Physical Geography, 84(1), 1-9.

Hays, J. D., Imbrie, J., & Shackleton, N. J. (1976). Variations in the Earth's Orbit: Pacemaker of the Ice Ages: For
500,000 years, major climatic changes have followed variations in obliquity and precession. science,
194(4270), 1121-1132.

Helbling, M., & Meierrieks, D. (2022). Global warming and urbanization. Journal of Population Economics, 1-37.

Huntley, B., & Webb IlI, T. (1989). Migration: species' response to climatic variations caused by changes in the
earth's orbit. Journal of Biogeography, 5-19.

IPCC, (2001). Climate Change 2001: The Scientific Basis. Contribution of Working Group | to the Third Assessment
Report of the Intergovernmental Panel on Climate Change [Houghton, J.T.)Y. Ding, D.J. Griggs, M.
Noguer, P.J. van der Linden, X. Dai, K. Maskell, and C.A. Johnson (eds.)]. Cambridge University Press.

IPCC (2007). AR4 Climate change 2007: The physical science basis.
https://www.ipcc.ch/site/assets/uploads/2018/05/ar4_wgl_full_report-1.pdf

IPCC, (2014). Climate Change 2014: Synthesis Report. Contribution of Working Groups I, Il and Il to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team, R.K.
Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, 151 pp.
https://www.ipcc.ch/site/assets/uploads/2018/05/SYR_AR5_FINAL_full_wcover.pdf

Imeson, A. C., & Lavee, H. (1998). Soil erosion and climate change: the transect approach and the influence of

scale. Geomorphology, 23(2-4), 219-227.

850


https://www.ipcc.ch/site/assets/uploads/2018/05/ar4_wg1_full_report-1.pdf
https://www.ipcc.ch/site/assets/uploads/2018/05/SYR_AR5_FINAL_full_wcover.pdf

I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 22, 2023

Jackson, M. (2015). Glaciers and climate change: narratives of ruined futures. Wiley Interdisciplinary Reviews:
Climate Change, 6(5), 479-492.

Kabadayi, E. F. (2010). Ege ve Yasar Universitesi égrencileri érnedinde, kiiresel issnmanin gevre bilinci ve
davranislar iizerine etkileri [Yayinlanmamis yiiksek lisans tezi]. Ege Universitesi Fen Bilimleri Enstitiisi.

Kaczan, D. J., & Orgill-Meyer, J. (2020). The impact of climate change on migration: a synthesis of recent empirical
insights. Climatic Change, 158(3-4), 281-300.

Kadioglu, M. (2001). Kiiresel iklim degisimi ve Tiirkiye: bildiginiz havalarin sonu 3. Baski, Glincel Yayincilik.

Kizilelma, Y., Celik, M. A. & Karabulut, M. (2014). i¢ Anadolu Bélgesinde sicaklik ve yagislarin trend analizi. Tiirk
Cografya Dergisi, 64: 1-10.

Koca, E. (2019). Sekizinci sinif 6grencilerinin ve fen bilimleri 6gretmenlerinin kiresel isinma hakkindaki gérisleri.
[Yayinlanmamus yiiksek lisans tezi]. Erciyes Universitesi Egitim Bilimleri Enstitiisi.

Kovats, R. S., & Haines, A. (2005). Global climate change and health: recent findings and future steps. CMAJ,
172(4), 501-502.

Kundzewicz, Z. W., Kanae, S., Seneviratne, S. I., Handmer, J., Nicholls, N., Peduzzi, P., ... & Sherstyukov, B. (2014).
Flood risk and climate change: global and regional perspectives. Hydrological Sciences Journal, 59(1), 1-
28.

Kigukkilavuz, E. (2009). Kiiresel isinmanin su kaynaklari (izerine etkileri: Tiirkiye 6rnedi [Yayinlanmamis yiksek
lisans tezi]. Harran Universitesi Sosyal Bilimler Enstitiisii.

Lamba, J., Gupta, B., & Dzever, S. (2019) Industrialization and global warming (a brief case analysis of palm oil
production: indonesia). In 24th International Euro-Asia Research Conference." Sustainable Development
and Energy Transition: Asian and European Corporate Strategies in the wake of the 2008 Financial
Crisis".

Lashof, D. A., & Ahuja, D. R. (1990). Relative contributions of greenhouse gas emissions to global warming.
Nature, 344(6266), 529-531.

Lighthill, J., Holland, G., Gray, W., Landsea, C., Craig, G., Evans, J., ... & Guard, C. (1994). Global climate change
and tropical cyclones. Bulletin of the American Meteorological Society, 2147-2157.

McCarty, J. P. (2001). Ecological consequences of recent climate change. Conservation biology, 15(2), 320-331.

Mashwani, Z. U. R. (2020). Environment, climate change and biodiversity. Environment, climate, plant and
vegetation growth, 473-501.

Mendelsohn, R. (2009). The impact of climate change on agriculture in developing countries. Journal of Natural
Resources Policy Research, 1(1), 5-19.

Milli Egitim Bakanligi (MEB), (2022a). iklim Degisikligi Eylem Plani.
https://merkezisgb.meb.gov.tr/meb_iys_dosyalar/2022_09/29171316_Milli_EYitim_BakanlYYY_Yklim_
DeYiYikliYi_Eylem_PlanY.pdf

Milli  Egitim  Bakanhg (MEB), (2022b).Cevre egitimi ve iklim degisikligi dersi miifredati.

https://www.meb.gov.tr/cevre-egitimi-ve-iklim-degisikligi-dersinin-

851


https://merkezisgb.meb.gov.tr/meb_iys_dosyalar/2022_09/29171316_Milli_EYitim_BakanlYYY_Yklim_DeYiYikliYi_Eylem_PlanY.pdf
https://merkezisgb.meb.gov.tr/meb_iys_dosyalar/2022_09/29171316_Milli_EYitim_BakanlYYY_Yklim_DeYiYikliYi_Eylem_PlanY.pdf
https://www.meb.gov.tr/cevre-egitimi-ve-iklim-degisikligi-dersinin-mufredatitamamlandi/haber/25946/tr#:~:text=Çevre%20eğitimi%20ve%20iklim%2değişikliği,toplam%2072%20saat%20seçmeli%20okutulacak

I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 22, 2023

mufredatitamamlandi/haber/25946/tr#:~:text=Cevre%20egitimi%20ve%20iklim%2degisikligi,toplam%
2072%20saat%20se¢meli%20o0kutulacak.

Muluneh, M. G. (2021). Impact of climate change on biodiversity and food security: a global perspective—a
review article. Agriculture & Food Security, 10(1), 1-25.

Nunez, S., Arets, E., Alkemade, R., Verwer, C., & Leemans, R. (2019). Assessing the impacts of climate change on
biodiversity: is below 2° C enough?. Climatic Change, 154, 351-365.

Oluk, E. A. & Oluk, S. (2007). Yiiksek Ogretim Ogrencilerinin Sera Etkisi, Kiiresel Isinma ve iklim Degisikligi
Algilarinin Analizi. Dokuz Eyliil Universitesi Buca E§itim Fakiiltesi Dergisi, (22), 45-53.

Orbay, K., Cansaran, A. & Kalkan, M. (2009). Ogretmen adaylarinin kiiresel isinmaya bakis acisi. Selcuk Universitesi
Ahmet Kelesoglu Egitim Fakiiltesi Dergisi, 27, 85 -97.

Onciil, H. (2010). Kirsal bélge ilkégretim 7. sinif 6grencilerinin kiiresel isinma ve iklim degisiklikleriyle ilgili algilari
[Yayinlanmamus yiiksek lisans tezi]. Celal Bayar Universitesi Sosyal Bilimler Enstitiisii.

Pickup, G. (1998). Desertification and climate change--the Australian perspective. Climate Research, 11(1), 51-
63.

Piguet, E., Pécoud, A., & De Guchteneire, P. (2011). Migration and climate change: An overview. Refugee Survey
Quarterly, 30(3), 1-23.

Polat, C. (2020). iklim dedgisiklidinin Konya Kapali Havzasi iizerindeki olasi etkileri [Yayinlanmamis yiiksek lisans
tezi]. Ankara Universitesi Sosyal Bilimler Enstitiisi.

Rasul, G., Dahe, Q., & Chaudhry, Q. Z. (2008). Global warming and melting glaciers along southern slopes of HKH
range. Pak. Jr. of Meteorology, 5(9).

Rignot, E. (2022). Sea level rise from melting glaciers and ice sheets caused by climate warming above pre-
industrial levels. Phys.—Uspekhi, 65(1).

Polat, C. (2020). iklim dedgisikliginin Konya Kapali Havzasi iizerindeki olasi etkileri [Yayinlanmamis yiiksek lisans
tezi]. Ankara Universitesi Sosyal Bilimler Enstitiisii.

Roberts, W. 0. (1974). Relationships between solar activity and climate change. Relationships between solar
activity and climatic change, in “Possible relationships between solar activity and meteorological
phenomena, 13.

Samur, H. (2005). Beklenen Kiiresel iklim degisimi ve beklenen kiiresel felaketi 6nleme stratejileri [Yayinlanmamis
yiiksek lisans tezi]. Selguk Universitesi Sosyal Bilimler Enstitiisi.

Soeder, D. J., & Soeder, D. J. (2021). Fossil fuels and climate change. Fracking and the Environment: A scientific
assessment of the environmental risks from hydraulic fracturing and fossil fuels, 155-185.

Somuncu, M. (2018). iklim degisikligi Turkiye turizmi icin bir tehdit mi, bir firsat mi? TUCAUM 30. Y1l Uluslararasi
Cografya Sempozyumu, Ankara, Turkiye.

Shahgedanova, M. (2021). Climate change and melting glaciers. In The Impacts of Climate Change (pp. 53-84).
Elsevier.

Tekin, H. H., & Tekin, H. (2006). Nitel arastirma yonteminin bir veri toplama teknigi olarak derinlemesine

goériisme. Istanbul University Journal of Sociology, 3(13), 101-116.

852


https://www.meb.gov.tr/cevre-egitimi-ve-iklim-degisikligi-dersinin-mufredatitamamlandi/haber/25946/tr#:~:text=Çevre%20eğitimi%20ve%20iklim%2değişikliği,toplam%2072%20saat%20seçmeli%20okutulacak
https://www.meb.gov.tr/cevre-egitimi-ve-iklim-degisikligi-dersinin-mufredatitamamlandi/haber/25946/tr#:~:text=Çevre%20eğitimi%20ve%20iklim%2değişikliği,toplam%2072%20saat%20seçmeli%20okutulacak

I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 22, 2023

Terzi, B. (2018). Sinif égretmeni adaylarinin arkasi yarin teknidi ile kiiresel isinmaya iliskin bakis agilarinin
incelenmesi [Yayinlanmamis yiiksek lisans tezi]. Nigde Omer Halisdemir Universitesi Egitim Bilimleri
Enstitlsu.

Thomas, M. B. (2020). Epidemics on the move: Climate change and infectious disease. PLoS biology, 18(11),
€3001013.

Tok, G., Cebesoy, U. B. ve Bilican, K. (2017). Sinif &gretmeni adaylarin iklim degisikligi farkindaliklarinin
incelenmesi, Bati Anadolu Egitim Bilimleri Dergisi, 8(2), 23-36.

Trenberth, K. E. (2005). The impact of climate change and variability on heavy precipitation, floods, and droughts.
Encyclopedia of hydrological sciences, 17, 1-11.

Turoglu, H. (2014). iklim degisikligi ve Bartin Cayi havza ydnetimi muhtemel sorunlar. Cografi Bilimler Dergisi
CBD, 12(1), 1- 22.

Tarker, A. (2021). 2018 Cografya dersi 68retim programi ve ders kitaplarinda iklim degisikligi kavrami. Social
Science Development Journal, 6(23), 108-119.

Tiirkes, M. (1997). Hava ve iklim kavramlari izerine. TUBITAK Bilim ve Teknik Dergisi, 355, 36-37.

Tirkes, M. (2000). ‘Kiresel 1sinma, iklim Degisikligi Cerceve Sézlesmesi ve Kyoto Protokolii’, 6. Uluslararasi
Kojenerasyon ve Cevre Konferansi ve Sergisi Bildiriler Kitabi, 147-162, Cogen Europe ve Cogen
Association, istanbul, Tirkiye.

Tiirkes, M. (2001). Hava, iklim, siddetli hava olaylari ve kiiresel 1sinma. Devlet Meteoroloji isleri Genel MudiirlGgi
2000 Yil Seminerleri, Teknik Sunumlar, Seminerler Dizisi: 1: 187-205, Ankara, Tlrkiye.

Tirkes, M. (2008). Kuresel iklim degisikligi nedir? Temel kavramlar, nedenleri, gozlenen ve o6ngorilen
degisiklikler. iklim Degisikligi ve Cevre, 1(1), 26-37.

Tirkes, M. (2012). Turkiye’de gdzlenen ve 6ngdriilebilir iklim degisikligi, kuraklik ve ¢éllesme. Ankara Universitesi
Cevrebilimleri Dergisi, 4(2), 1-32.

Tirkes, M. & Altan, G. (2011). Todirge Golu sulak alani (Sivas) yoresinin hidroklimatoloji ve iklim degisimleri
agisindan incelenmesi. Il. Tirkiye Sulak Alanlar Kongresi, Kirsehir / Turkiye.

Uzun, S. (2021). Universite Ogrencilerinin iklim Degisikligi Konusunda Farkindaliklarinin Belirlenmesi: Diizce
Universitesi llgili Gruplari Ornegi. Anadolu Orman Arastirmalari Dergisi, 7(2), 161-174. DOI:
10.53516/ajfr.1013243

Ustiin, H. G. (2008). iklim degisiminin su kaynaklari iizerine etkisi [Yayinlanmamis doktora tezi]. Siileyman
Demirel Universitesi Fen Bilimleri Enstitiisu.

Ustiin, Y. M. (2019). Antropojenik iklim degisikligine bagli deniz seviyesi degisiminin Sinop Yarimadasi’na olasi
etkileri. Afet ve Risk Dergisi, 2(2), 64-79.

Wadanambi, R. T., Wandana, L. S., Chathumini, K. K. G. L., Dassanayake, N. P., Preethika, D. D. P., & Arachchige,
U. S. (2020). The effects of industrialization on climate change. J. Res. Technol. Eng, 1, 86-94.

Wuebbles, D. J., & Jain, A. K. (2001). Concerns about climate change and the role of fossil fuel use. Fuel processing

technology, 71(1-3), 99-119.

853



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 22, 2023

WMO. (1999). WMO Statement on the Status of the Global Climate in 1998, WMO-No. 896, World
Meteorological Organization, Geneva.

Yalcin, F. (2010). ilk6gretim 6grencilerinin kiiresel 1sinma ve sera etkisi konularindaki bilgi diizeylerinin ve yanls
kavramalarinin belirlenmesi iizerine bir calisma [Yayinlanmamis yiiksek lisans tezi]. Gazi Universitesi
Egitim Bilimleri Enstitlsu.

Yildirim, A. & Simsek, H. (2008). Sosyal bilimlerde nitel arastirma yéntemleri. Segkin Yayincilik.

Yigitbasioglu H. (2016). Dinya’nin olusumundan glinimiize kadar yasanan iklim degisiklikleri, nedenleri ve
etkileri. Kiiresel iklim Degisikligi ve Etkileri Kitabi.

Yonten, A. (2007). Kiiresel issnmanin azaltiimasi politikalari ve stratejileri-Tiirkiye igin bir yaklasim [Yayinlanmamis
yiiksek lisans tezi]. Dokuz Eyliil Universitesi Sosyal Bilimler Enstitiisi.

Zalasiewicz, J., & Williams, M. (2021). Climate change through Earth history. In Climate change (pp. 49-65).
Elsevier.

Zreda, M., Ciner, A., Sarikaya, M.A., Zweck, C., Bayari, S., (2011). Remarkably extensive glaciation and fast
deglaciation and climate change in Turkey near the Pleistocene Holocene boundary. Geology, 39(11),
1051-1054.

Zorlu, E. (2017). Ogretmen adaylarinin kiiresel i1sinmanin kaynadina yénelik informal muhakemeleri iizerine
karma yéntem arastirmasi [Yayinlanmamis yiiksek lisans tezi]. Aksaray Universitesi Sosyal Bilimler

EnstitlisU.

854



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 22, 2023

COGRAFYA OGRETMENLERININ iKLiM DEGISIKLIGIi KONUSUNDAKi
DUSUNCELERI

6z

Bu arastirmanin amaci cografya 6gretmenlerinin iklim degisikligi konusundaki gorlslerini ortaya
koymaktir. Arastirmanin galisma grubunu 2022-2023 &gretim yilinda Ankara ili’'ndeki ortadgretim
kurumlarinda goérev yapan toplam 20 cografya Ogretmeni olusturmustur. Arastirmada oOlglt
ornekleme yontemi kullaniimistir. Buna gore calisma grubundaki 6gretmenlerden 10'u egitim
fakiltesi mezunu, 10’u ise fen edebiyat faklltesi mezunu 6gretmenler arasindan gonulluliik esasina
gore belirlenmistir. Arastirmada nitel arastirma yontemi kullanilmis ve veriler yari yapilandiriimis
milakat formu ile toplanmistir. Arastirma ile elde edilen veriler icerik analiz yéntemiyle analiz
edilmistir. Arastirma sonucunda elde edilen bulgularina gore; egitim fakiltesi mezunlarinin fen
edebiyat fakiltesi mezunlarina gore iklim degisikligi konusundakendilerini daha az yeterli
bulduklari, katilimcilarin ¢ok biyilk bir béliminin bu konuda bir egitim almak istedigi, tim
katilimcilarin iklim degisikliginin yasandigina inandiklari, bu konudaki bilgi kaynaklarinin basinda
internet —google, sosyal medya, youtube vb.- ve (niversitede alinan derslerin geldigi, tez, makale
gibi bilimsel kaynaklara daha az basvuruldugu, iklim degisikligi Gizerinde dogal siireclerden ¢ok
beseri siureglerin etkili olduguna inandiklari ve bu agilardan egitim fakiltesi mezunlari ile fen
edebiyat fakiiltesi mezunlari arasinda bir farklihk gériilmedigi anlasiimistir. iklim degisikliginin basta
biyogesitliligin azalmasi ve ekosistemin zarar gérmesi ile kuraklik / su sikintisinin yasanmasi olmak
Uzere bircok olumsuz sonuca yol agacagina ve bu sorunlarin ¢6zimu igin fosil yakit kullaniminin
azaltilmasi ve yenilenebilir enerji kaynaklarinin kullaniimasi basta olmak tzere gesitli dnlemlerin
alinabilecegine inandiklari anlasiimistir. Arastirma ile elde edilen sonuglardan hareketle; iklim
degisikligi konusunda cografya 6gretmenleri icin yeni egitim faaliyetlerinin diizenlenmesi, bilimsel
slreglerle Uretilmis bilgileri iceren ve internetten kolayca ulasilabilen glvenilir kaynaklarin
hazirlanmasi ve cografya egitimi veren yiksekégretim programlarinin mifredatlarinda gerekli
glincellemelerin yapilmasi gibi 6nerilerde bulunulmustur.

Anahtar kelimeler: iklim degisikligi, kiiresel 1sinma, iklim, cografya egitimi, cografya.
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GiRiS

iklim degisikligi iklim kosullarindaki uzun siireli degisiklikler biciminde tanimlanabilir (Tiirkes, 1997). Birlesmis
Milletler iklim Degisikligi Cerceve Sdzlesmesi (BMIDCS) (1992)’ nde ise iklim degisikligi; karsilastirilabilir bir zaman
doneminde gozlenen dogal iklim degisikligine ilaveten, dogrudan ya da dolayli olarak kiiresel atmosferin
bilesimini bozan insan etkinlikleri sonucunda iklimde olusan degisiklik biciminde tanimlanmistir. Benzer bir tanimi
Hikdmetlerarasi iklim Degisikligi Paneli (IPCC)'nde de gérmek mimkiindiir. Buna gore iklim degisikligi iklim
sisteminin temel 6zelliklerinde, istatistiksel ¢calismalarla, uzun bir zaman sirecince tespit edilebilmis dogal ya da
insan etkili degisimler olarak tanimlanmaktadir (IPCC, 2007). Her iki tanimin ortak ozelligi s6z konusu
degisikliginin ortaya ¢ikma sebebinin bir yandan dogal suregleri diger yandan ise beseri etkinlikleri icerdigidir.

Sebebi ne olursa olsun glinlimuzde bir iklim degisikligi yasandigi konusunda bir fikir birligi oldugu sdylenebilir.

Tirkes (2001) calismasinda bu noktaya dikkat ¢ekerek giinimizde, hizi ve blylklGga disinda, iklimin degisiyor
olusu konusunda 6nemli bir siphenin bulunmadigini ifade etmektedir. Gergekten de elimizdeki veriler
giinimiizde iklimde ciddi degisiklikler yasandigini ortaya koymaktadir. WMO (1999)’ya gore kiiresel anlamda
sicakhk artisi 6zellikle 1980’li yillardan sonra belirginlesmis ve 1990’li yillarda en yiksek degerlerine ulasmistir.
1998 yili, meteorolojik kayitlarin tutulmaya baslandigi 1860 yilindan itibaren kaydedilen en sicak yil olmus ve
dinyamizin yillik ortalama sicakhg normalden 0.57 C° daha yiksek olgilmustur (WMO, 1999). IPCC (2001)'ye
gore de kiresel ortalama yiizey sicakligi 1861'den beri artmaktadir. Bu ¢ergcevede 1950 ve 1993 yillari arasinda
kara tzerindeki minimum hava sicakliklari yaklasik olarak her on yilda 0,2°C artmistir (IPCC, 2001). 1983'ten
2012'ye kadar olan donem, Kuzey Yarimkiirede son 1400 yilin muhtemelen en sicak 30 yilli olmustur (IPCC, 2014).
1960’ yillarin sonlarindan bu yana uydu fotograflari ve yer gozlemleri kar ortisi ve buz miktarinin yaklasik %10
oraninda azaldigini ortaya koymaktadir. Benzer sekilde 1950'lerden bu yana kutup bolgeleri disinda kalan
alanlarda daglardaki buzullarda ciddi oranda azalma oldugu, Kuzey Yarimkirede ilkbahar ve yaz aylarinda
denizlerdeki buz ortiistinde yaklasik %10 ila 15 oraninda daralma oldugu anlasiimaktadir (IPCC, 2001). Kiresel
ortalama yizey sicakligl, 20. ylzyilin basindan giinimize degin yaklasik olarak 0.7 °C artmustir. Tiirkes (2008)
calismasinda 19. Yizyil sonlarinda baslayan kiiresel isinma egilimiyle yeni rekorlar kirildigini bu kapsamda 1990’h
ve 2000’li yillarin meteorolojik kayitlarin alindigi dénemdeki en sicak yillar oldugunu bildirmektedir. Tim bu
veriler iklim degisikligini tim ekosistemi etkileyen kiiresel bir soruna dénustlirmustir. Bu sebeple iklim degisikligi
-basta iklim bilimciler olmak tzere- bilim insanlari tarafindan ¢agimiz diinyasinin en 6nemli sorunlarindan biri
olarak gosterilmektedir. Clnki iklim yapisi geregi tim dogal ve beseri siiregleri dogrudan etkilemektedir. Bu

sebeple iklimde meydana gelen degisiklikler genis bir yelpazede, ¢ok yonli ve kapsamli sonuglar dogurmaktadir.

TUm ekosistem icin son derece dnemli sonuglara yol acan iklim degisikliginin nedenlerine dair referanslari bu
konuda vyapilan tanimlarda bulmak mimkiindir. Ornegin IPCC (2007) tarafindan yapilan iklim degisikligi
taniminda bu degisikliklerin iki sebebi oldugu belirtilmis ve bunlarin ‘dogal stregler ile insan etkisi’ oldugu ortaya
konulmustur. Benzer bir sekilde Tiirkes (2012) de galismasinda iklim degisikliklerinin dogal i¢ stregler ve dis

zorlama etmenleri ile atmosferin bilesimindeki ya da arazi kullanimindaki sirekli antropojen (insan kaynakh)
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degisiklikler nedeniyle olusabilecegini ifade etmistir. Her iki tanimin ortak noktasi iklim degisikliginin tek bir
sebebi olmadigidir. Yani iklim degisikligi Gzerinde bir yandan dogal stireglerin diger yandan ise beseri faaliyetlerin
etkileri s6z konusudur. Bu baglamda -gerek basin yayin organlarinda gerekse de kamuoyunda- iklim degisikliginin
tek sebebinin insan ve onun faaliyetleri oldugu goérusinun yanls degilse bile eksik oldugu agik bir bicimde
gorilebilmektedir. Bu bakis agisi ile yapilan degerlendirmelerde sorun sadece insan ve onun faaliyetleri yoniinden
ele alinmakta, iklim degisikliginin dogal sebepleri -dogal siireglerin iklim degisikligi tGzerindeki etkileri- ihmal
edilmektedir. iklim ile ilgili kayitlarin tutuldugu ve aletli gdzlemlerin yapildigi siirenin yaklasik bir buguk asir oldugu
ve bu slirenin Dinyamizin yasi ile kiyaslandiginda ¢ok kisa bir donemi kapsadigi distinuldiginde iklim degisikligi
Uzerinde sadece insanin etkili oldugu yoniindeki yaygin kanaatin sorgulanmasi gerektigi daha iyi anlasilacaktir.
Bu eksik bakis iklim degisikligi konusunda kamuoyunda yanlis -eksik- bir algi olusmasina sebep olmaktadir.
Konunun dogru algilanmasi, gerekli dnlemlerin eksiksiz bir sekilde alinmasi ve uygulanmasi igin sorunun dogru

analiz edilmesi gerekmektedir. Ancak bu sekilde sorunlarla bas edilebilecektir.

Bilimsel yéntemlerle elde edilen veriler diinyamizin jeolojik tarihi boyunca dogal sebeplerle birgok iklim degisikligi
yasadigini ortaya koymustur (Ciner ve Sarikaya, 2013; Ghil, 2002; Turkes, 2008; Yigitbasoglu, 2016; Zalasiewicz
ve Williams, 2021). Yigitbasoglu (2016) Diinyanin olusumundan giiniimiize kadar yasanan iklim degisikliklerinin
nedenlerini ve etkilerini arastirdigi calismasinda Diinya tarihi boyunca ¢ok sayida iklim degisimi gerceklestigini
s6z konusu dénemlerin Gzerinden ¢ok uzun sireler gegse de bu degisikliklere ait jeolojik ve jeomorfolojik
kanitlarin bize iklim degisikliklerinin yasandigi dénemlerde neler oldugunu anlattigini belirtmektedir. Tirkes
(2008) ise jeolojik zamanlarda meydana gelen iklim degisikliklerine iliskin bu kanitlarin, jeoloji, jeomorfoloji,
paleoklimatoloji, paleocografya, paleontoloji ve paleoekoloji alanlarinda vyapilan arastirmalarla elde
edilebilecegini ifade etmektedir. Ustiin (2008) de calismasinda iklim degisiminin aslinda diinyanin yasi boyunca
gerceklesen tanidik bir siire¢ oldugunu ifade ederek bu kapsamda giiniimize yakin zamanlarda gergeklesen bazi
iklim degisikliklerinden sdz etmektedir. Ustiin (2008) 1450’lerde baslayan ve 1800’lii yillarin sonlarinda biten
soguma periyodunu 6rnek vererek bu doneme ‘Kiiciik Buzul Cagi’ denildigini belirtmektedir. Sanayi Devrimi
etkilerinin heniiz ortaya ¢ikmadigi donemlerdeki bu degisiklikler dogal siireglerin iklim degisikligi Gzerindeki

etkisini gostermesi agisindan 6nemlidir.

Henlz insanin yerylziinde var olmadigi dénemlerde meydana gelen iklim degisiklikleri dogal stireglerin Grini
olarak ortaya c¢ikan ve olusumlarinda beseri faaliyetlerin etkisinden s6z edilemeyecek degisikliklerdir (Ciner ve
Sarikaya, 2013; Tiirkes, 2008; Yigitbasoglu, 2016). Zreda vd., (2011) kiresel isinmanin yarattigi sorunlar
tartisilirken doganin kendi mekanizmalarini kullanarak ve insana ihtiya¢c duymadan da iklimleri degistirebildigi
gerceginin goz ardi edilmemesi gerektigini belirtmektedir. Dogal siregler ile ortaya gikan iklim degisikliklerinin
birden fazla sebebi bulunmaktadir. iklim degisikligine sebep olan dogal faktérlere dair referanslari literatiirde
stkca gormek mumkindir. Bunlar; Gines aktivitelerinde / lekelerinde / enerjisinde meydana gelen degisiklikler
(Baltaci, 2014; Ciner ve Sarikaya, 2013; Ghil, 2002; Hady, 2013; Roberts, 1974; Turkes, 2008; Yigitbasoglu, 2016),
orman yanginlari (Tirkes, 2001), volkanik faaliyetler (Cole-Dai, 2010; Ciner ve Sarikaya, 2013; Eldholm ve Coffin,
2016; Ghil, 2002; Guo ve Liu, 2002), gezegenimizin yoringesinde meydana gelen degisimler (Ciner ve Sarikaya,
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2013; Hays vd., 1976; Huntley ve Webb 1989; Tirkes, 2008), levha tektonigi (Ciner ve Sarikaya, 2013; Fluteau,
2003; Harris, 2002), Meteor diismesi (Duygu, 2021; Polat, 2020), atmosfer ve okyanusun dip-ylzey akintilarinin

donusleri arasindaki iliski (Akyel, 2009) eksen egikligindeki degisimler (Akyel, 2009) ve prosesyon (diinya eksenin
devinimi) (Hays vd., 1976; Tirkes, 2008)’dur.

Diinyamizda gorulen iklim degisiklikleri tizerinde dogal sliregler ile beraber etkili olan diger faktéreler ise insan ve
onun beseri etkinliklerdir. Bu etkinlikler dogrudan ya da dolayh olarak atmosferin bilesimini bozarak iklim
degisikligine sebep olmaktadir. insanin iklim degisikligi izerindeki etkisinin dzellikle Sanayi Devrimi’nden sonra
artirdig -siddetlendigi- soylenebilir (IPCC, 2001; Tirkes, 2008). Kiiresel iklim degisikligine sebep olan beseri
faktorlerin basinda fosil yakitlarin kullaniimasi gelmektedir (Babus, 2005; Cepel, 2008; Kadioglu, 2001; Soeder ve
Soeder, 2021; Turkes, 2001; Wuebbles ve Jain, 2001). Cinkdi fosil yakitlar icerdikleri yogun karbonun atmosfere
salinmasi ile sera etkisinin gliclenmesine sebep olmaktadirlar. Bunun disinda kiiresel iklim degisikligine yol agan
diger beseri sebepler; sanayilesme (Babus, 2005; Cepel, 2008; Lamba vd., 2016; Wadanambi vd., 2020), ormanlik
alanlarin yok edilmesi (Bennett, 2017; Cepel, 2008; Fearnside, 2006; Gervet, 2007; Samur, 2005), arazi
kullanimindaki degisiklikler (Babus, 2005) kentlesme (Cepel, 2008; Grimmond, 2007; Helbling ve Meierrieks, 202),
tarimsal faaliyetler, tarimsal etkinlikler igin agilan alanlar ve tarimsal atiklarin yakilmasi (Cline, 2008; Kadioglu,
2001), yanhs arazi kullanimi (Tarkes, 2001), hizli nifus artisi (Bongaarts, 1992; Samur, 2005) ve ¢imento lretimi
(Tdrkes, 2001), ulasim (Akyel, 2009), enerji tGretimi (Akyel, 2009), hayvancilik (Akyel, 2009) atmosferdeki sera
gazlarinin artmasi (Babus, 2005; Eroglu, 2009; Eckaus, 1992; Kabadayi, 2010; Lashof ve Ahuja, 1990; Tiirkes,
2008; Ustiin, 2008; Wuebbles ve Jain, 2001), karbon emisyonunun artmasi (Kiigiikkilavuz, 2009; Samur, 2005),

tiketimin artmasi (Ktglkkilavuz, 2009; Yalgin, 2010) ve carpik kentlesme (Aksan, 2011)’dir.

Kiiresel iklim Degisikliginin Sonuglari

Kiresel ikim degisikliginin ortaya c¢ikarmasi muhtemel sorunlarinin basinda buzullarin erimesi gelmektedir
(Babus, 2005; Cepel, 2008; Jackson, 2015; Kigukkilavuz, 2009; Samur, 2005; Rasul vd., 2008; Shahgedanova,
2021). Eriyen buzullar diinyadaki tath ve tuzlu su dengesinin bozulmasina (Giley, 2009; Kigukkilavuz, 2009) yol
acacagl gibi ayni zamanda okyanus ve denizlere karisarak deniz seviyelerinde yiikselmeye de sebep olacaktir
(Babus, 2005; Cazenave ve Nerem, 2004; Cepel, 2008; Kiiciikkilavuz, 2009; Rignot, 2022; Samur, 2005; Ustiin,
2008; Zorlu, 2017). Buzullarin erimesi ile ortaya ¢ikacak su kiitlesi tim diinyada deniz seviyelerini ylkseltecek bu
dainsanlar bitkiler ve hayvanlarin yasam alanlarinin -kiyilarin- sular altinda kalmasina yol agacaktir (Gilsoy, 2018;
Yalgin, 2010; Zorlu, 2017). Kuresel iklim degisikligi bunlara ek olarak orman yanginlarinda artisa (Kadioglu, 2001;
Kigukkilavuz, 2009), siddetli yagislara ve buna bagh taskin ve sellere (Akyel, 2009; Giley, 2009; Giilsoy, 2018;
Kundzewicz vd., 2014; Trenberth, 2005; Ustiin, 2008; Yalcin, 2010), tropikal firtinalarin sayisinda ve siddetinde
artislara (Babus, 2005; Cepel, 2008; Lighthill vd., 1994; Zorlu, 2017), salgin hastaliklarda artislara (Babus, 2005;
Ebi, 2011; Kigukkilavuz, 2009; Thomas, 2020; Yalgin, 2010; Zorlu, 2017), deniz suyu sicakhiginda artisa (Kadioglu,
2008), hidrolojik donglinin degismesine, (Kadioglu, 2001), bazi bélgelerde ekstrem yagislarin olusmasina

(Kadioglu, 2001), bazi bolgelerde ise kurakligin daha siddetli ve sik yasanmasina (Akyel, 2009; Babus, 2005;
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Kadioglu, 2001; Samur, 2005; Trenberth, 2005; Yonten, 2007), ekolojik dengenin bozulmasina (Babus, 2005;
Costanza, 1999; Kabadayi, 2010; Kiiciikkilavuz, 2009; McCarty, 2001; Samur, 2005; Ustiin, 2008; Yalgin, 2010;
Yonten, 2007; Zorlu, 2017), kitlesel goglere (Black vd, 2011; Kaczan ve Orgill-Meyer, 2020; Piguet vd., 2011;
Yonten, 2007), toprak erozyonunun artmasina-siddetlenmesine (Babus, 2005; Imeson ve Lavee, 1998; Zorlu,
2017), ¢ollesmenin siddetlenmesine (Babus, 2005; Pickup, 1998; Zorlu, 2017), su ve besin savaslarinin
yasanmasina (Akyel, 2009), tarimsal (iretimde dlsUslere ve zararlara (Babus, 2005; Bayram,2014; Giley, 2009;
Mendelsohn, 2009; Samur, 2005; Zorlu, 2017), gesitli boyutlarda ve sektorlerde ekonomik sorunlarin
yasanmasina (Cepel, 2008;Yonten, 2007; Zorlu, 2017), bazi dogal bitki értiilerinin ve hayvan tirlerinin soylarinin
azalmasi veya tamamen ortadan kalkmasina bagl olarak biyogesitliligin azalmasina (Cepel, 2008; Giley, 2009;
Gulsoy, 2018; Mashwani, 2020; Muluneh, 2021; Nunez vd., 2019; Yonten, 2007), yeralti su rezervlerinin
azalmasina (Cepel, 2008; Zorlu, 2017) virUs tirlerinde artis ve degisikliklerin yasanmasina (Kugukkilavuz, 2009;

Yalgin, 2010) ve kithga (Yalgin, 2010; Zorlu, 2017) yol agacaktir.
iklim Degisikligi Konusunda Alinabilecek Onlemler

iklim degisikligi sebebiyle ortaya cikacak olumsuzluklarin en aza indirilebilmesi icin alinmasi gereken bazi
onlemler de bulunmaktadir. Bu 6nlemlerden biri iklim degisikligine en fazla neden olan faktérlerin baginda gelen
fosil enerji kaynaklarinin tiketiminin azaltilmasidir (Eroglu, 2009; Yalgin, 2010; Zorlu, 2017). Ginimizde enerji
ihtiyacini karsilamak icin en fazla karbon tiirevleri yakitlar kullanilmaktadir. Bu sebeple sera gazi emisyonunun
onemli bir bélimini olusturan fosil yakitlarin kullaniminin azaltilmasi iklim degisikligi konusunda alinabilecek en
onemli tedbirlerin basinda gelmektedir. Buna ek olarak alinabilecek diger bir 6nlem de yenilenebilir enerji
kaynaklarinin -rizgar, giines, dalga, vb.- kullanimina agirlik verilmesi (Bayram, 2014; Eroglu, 2009; Glley, 2009;
Terzi, 2018; Yalgin, 2010; Zorlu, 2017)’dir. Fosil yakitlarin kullaniminin azaltilmasi ile ortaya gikacak enerji agigi bu
kaynaklarin kullaniminin artiriimasi ile kapatilabilecektir. Bunun yaninda mevcut enerji kullanimindaki verimliligi
artirmak (Bayram,2014; Terzi, 2018; Zorlu, 2017) ve daha az elektrik enerijisi harcayan elektronik esyalarinin

kullanilmasini (Eroglu, 2009) 6zendirmek de alinabilecek 6nemler arasinda sayilmalidir.

iklim degisikligi konusunda alinabilecek dnlemlerden biri de Diinyamizdaki en 6nemli karbon depolarindan biri
olan ormanlarin korunmasi ve agaclandirmaya gereken énemin verilmesidir (Bayram, 2014; Eroglu, 2009; Giiley,
2009; Giilsoy, 2018; Terzi, 2018; Yalgin, 2010). Ozellikle orman yanginlari ile ¢ok fazla miktarda karbonun
atmosfere salindigi bunun da sera etkisini artirarak iklim degisikligine sebep oldugu dusiinildiginde bu tedbirin
ne kadar 6nemli oldugu anlasilacaktir. Bunun yaninda bilingli tarim ve hayvancilik (Bayram, 2014; Giiley, 2009;
Zorlu, 2017) faaliyetlerinin gerceklestirilmesi, plansiz ve ¢arpik kentlesmenin 6niine gecilmesi (Eroglu, 2009) de
bu konuda alinabilecek 6nlemler arasinda sayilmalidir. Bu konuda alinabilecek en 6nemli tedbirlerden biri de hig
stiphesiz ki konu ile ilgili etkili bir cevre egitiminin verilmesidir (Bayram, 2014; Eroglu, 2009; Giiley, 2009). Dogru
bir cevre egitimi ile donatilan bireyler iklim degisikligi konusunda tzerlerine diisen sorumluluklarin farkinda
olacak ve gereken inisiyatifi alarak dogru adimlar atabileceklerdir. Bunun disinda dogal kaynaklarin asiri

tiketilmesine son verilmesi ve bu kaynaklarin daha az kullanilmasini saglayacak geri donlisim uygulamalarinin
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yayginlastiriimasi da biyik 6nem tagimaktadir (Bayram, 2014; Eroglu, 2009; Giley, 2009; Terzi, 2018; Yalgin,
2010; Zorlu, 2017). Bunlara ek olarak; kati atiklari azaltilmasi (Bayram, 2014), sera gazlarinin saliniminin kademeli
olarak buglinkii miktarin altina gekilesi (Bayram, 2014; Giley, 2009), daha ¢ok toplu tasima araglarinin
kullanilmasi (Terzi, 2018; Yalgin, 2010; Zorlu, 2017), binalarin isi kaybina karsi yahtiimasi (Yalgin, 2010; Zorlu,
2017), su kaynaklarinin dikkatli kullaniimasi (Bayram, 2014; Zorlu, 2017), trafikte elektrikli arabalarin tercih
edilmesi (Zorlu, 2017), fabrikalarin filtre kullanilmasinin zorunlu kilinmasi (Terzi, 2018) da alinmasi gereken

onlemler arasinda sayilabilir.
iklim Degisikliginin Egitime Yansimalan

iklim degisikligi ile miicadelede amaglanan sonuglarin elde edilebilmesi toplumun cesitli kesimlerinin konu
hakkinda dogru bir sekilde egitilmesi ve farkindalik yaratilmasi ile mimkindir. Bu baglamda Milli Egitim Bakanligi
konuyu 6ncelikli olarak ele alarak ‘iklim Degisikligi Eylem Plani’ hazirlamis ve uygulamaya koymustur. Hazirlanan
eylem planinda konu ile ilgili tespit edilen bashklar sunlardir: 1.iklim degisikliginin etkileri hakkinda egitim
kurumlarinda farkindalik ve bilinglendirme calismalarinin yapilmasi, 2.iklim degisikligi sonucunda olusabilecek
afetler ve bu afetlere karsi alinabilecek énlemler, 3.Enerji verimliligi ve enerji tasarrufu, 4. Su kaynaklarinin
korunmasi ve su tasarrufu, 5. Hava, su ve toprak kirliligi, 6. Geri ddniisiim ve sifir atik, 7. iklim degisikliginin cevre
ve halk saghg: tzerine etkileri (MEB, 2022a). Buna ek olarak 6grencilerde iklim degisikligi konusunda biling ve
farkindalik olusturarak onlarin konu hakkinda dogru bilgiler edinmelerini saglamak ve ilgili konu hakkinda
yuritilecek egitim ve 6gretim faaliyetlerini organize etmek amaciyla Milli Egitim Bakanligina bagh ilkokul ve
ortaokullarda uygulanan ‘Cevre Egitimi’ dersinin adi; Paris iklim Anlasmasi kararlari, MEB'in Stratejik Plani, gesitli
kurum ve kuruluslarin eylem planlari ve sura kararlari dikkate alinarak "Cevre Egitimi Ve iklim Degisikligi" olarak
degistirilmistir. S6z konusu dersin mifredati Talim ve Terbiye Kurulu onayindan gegcmis ve 2022-2023 egitim
O0gretim yilindan itibaren ortaokul 6, 7 veya 8. siniflarda, haftada 2 ders saat olmak Uzere se¢cmeli olarak

okutulmaya baslanmistir (MEB, 2022b).

Bu baglamda onlimdizdeki sirecte -ortaokullarda oldugu gibi- liselerde de iklim degisikligi konusunda cesitli
egitimlerin verilmesi muhtemeldir. iklim degisikligi konusunda verilecek egitimlerde en fazla rol iistlenecek olan
brans cografya olacaktir. Clnk{ iklim cografya biliminin inceleme alanina girmektedir. Fiziki cografyanin alt
dallarindan biri olan klimatoloji (iklimbilim) dogrudan dogruya iklimi konu edinmekte ve bu konuda bilimsel
¢alismalar yilritmektedir. Bu noktada cografya 6gretmenlerinin iklim degisikligi konusundaki bilgi, birikim ve
yeterliligi bilyiik dnem kazanmaktadir. Ogrencilerimize verilecek egitimin dogru temeller iizerine oturtulmasi ve
istenilen sonuclari verebilmesi bu dersi okutacak 6gretmenlerin konu hakkindaki yeterlilik dizeyleri, bilgi ve
birikimleri ile iliskilidir. Bu sebeple de cografya 6gretmenlerinin konu hakkindaki distincelerinin, yeterlilik
diizeylerinin ortaya konulacagi yeni arastirmalara ihtiya¢ duyulmaktadir. Yapilacak yeni arastirmalar ile mevcut
durum gergekgi bir bicimde ortaya konulmus olunacaktir. Bu sayede cografya 6gretmenlerinin bir yandan konu

hakkindaki bilgi diizeyleri ortaya konulmus olunacak diger taraftan ise var olan aksaklik ve eksiklikler tespit
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edilebilecektir. Bunun yapilmasi durumunda konu hakkinda mevcut eksikliklerin giderilebilmesi igin gergekgi

onlemlerin alinmasi miimkin olabilecektir.

Literatdr incelendiginde iklim degisikligi konusunda cografyacilar tarafindan yapilan ¢ok sayida galismanin
bulundugu anlasiimaktadir (Ak, 2012; Cosun, 2008; Cosun ve Karabulut, 2009; Deniz vd., 2021; Kizilelma vd, 2015;
Polat, 2020; Somuncu, 2018; Turoglu, 2014; Tirkes ve Altan 2011; Tirkes, 2012; Ustiin, 2019; Yigitbasioglu,
2016). Buna karsin iklim degisikligi cografya egitimi agisindan daha az sayida ¢alismaya konu olmustur (Gokge ve
Kaya, 2009; Giilbetekin, 2023; Turker, 2021). Cografya egitimi agisindan yapilan iki calisma da (Gokge ve Kaya,
2009; Turker, 2021) iklim degisikligi konusunun -kiiresel isinmanin- cografya dersi 6gretim programindaki yeri
hakkindadir. Tiirker (2021) ¢alismasinda buna ek olarak konunun ders kitaplarindaki yeri tGizerinde de durmustur.
Gulbetekin (2023) tarafindan yapilan galisma ise konuyu teorik cercevede ele almakta ve cografya egitimi
acisindan gesitli 6nerilerde bulunmaktadir. Bu baglamda konu hakkinda yeni arastirmalarin yapiimasi faydal
olacaktir. Ozellikle iklim degisikligi konusunda yapilacak tiim egitim faaliyetlerinin rehberi durumundaki cografya
o6gretmenlerinin konu hakkindaki goruslerini ortaya koyan yeni calismalarin yapilmasi 6nemlidir. Cinkd tim
egitim sireglerinin yiriticlisli durumundaki cografya 6gretmenlerinin konu hakkindaki gorisleri ortaya
konulmadan egitim faaliyetlerinin verimli bir sekilde yuritilmesi beklenemez. Bu baglamda cografya
ogretmenlerinin iklim degisikligi hakkindaki diistincelerinin, varsa konuyla ilgili eksikliklerinin ve ihtiyaglarin
bilinmesi gerekmektedir. Clinkl var olan eksikliklerin giderilmesi ancak bu yolla miimkin olacaktir. Cografya
dgretmenleri iklim degisikliginin sebepleri konusunda ne disiinmektedirler? iklim degisikliginin sonuglari alinacak
tedbirler konusunda neler disinmektedirler? Calisma ile cografya 6gretmenlerinin iklim degisikliginin sebepleri,
sonuglari, etkileri ile bu konuda alinabilecek tedbirler konusundaki gorisleri ortaya konulacaktir. Calisma bu

yoniyle bilim evrenine katki saglamayi hedeflemektedir.

YONTEM

Cografya 6gretmenlerinin kuresel iklim degisikligi konusundaki gériislerini ortaya koymayi amaglayan g¢alismada
nitel arastirma yontemi kullanilmistir. Baltaci’ya (2019) gére nitel arastirmalar ele aldigi konulari yorumlayici bir
yaklasimla inceler. Bunu yaparken konuyu g¢alisma grubunun géziinden ele alir ve olay-olgulara insanlarin atfettigi

anlamlara odaklanir (Baltaci, 2019). Konu bu baglamda katilimci 6gretmenlerin gézlinden ele alinmigstir.
Calisma Grubu

Cografya 6gretmenlerinin iklim degisikligi konusundaki gorislerini ortaya koymayi amacglayan arastirmada olgiit
ornekleme yontemi kullaniimistir. Amagli 6rnekleme ydntemlerinden biri olan 6lglt 6érneklemede arastirmaci
tarafindan belirlenen 6lglt / 6lglitlere uygun 6rneklem grubu belirlenebilmektedir. Blytikoztiirk vd. (2012)' ne
gore Olglit 6rnekleme yonteminin kullanildigl arastirmalarda ¢alisma grubu arastirmanin amacina uygun olarak
belirlenen niteliklere sahip ve ¢alismaya zenginlik saglayacak kisiler, nesneler ya da olaylardan olusturulabilir.
Arastirmada c¢alisma grubunu toplam 20 cografya 6gretmeni olusturmustur. Katilimcilarin belirlenmesinde

ogretmenlerin mezun olduklari lisans programlari 6l¢iit alinmistir. Bu olgitlerin belirlenmesinde amag¢ mezun
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olunan fakdltenin (Egitim Fakultesi — Fen Edebiyat Fakiiltesi) iklim degisikligi konusuna yaklagimlarinda farkliliga
yol acip agmadigini ortaya koymaktir. Katilimcilar gonallilik esasina gore secilmistir. Bu baglamda 10 egitim
fakiltesi mezunu cografya 6gretmeni ile 10 fen edebiyat fakiiltesi mezunu cografya 6gretmeni secilmistir.

Katilimcilarin mezun olduklari fakultelere, cinsiyetlerine ve kidemlerine gére dagilimlari Tablo 1'de verilmistir.

Tablo 1. Arastirmaya Katilan Ogretmenlerin Mesleki Hizmet Siireleri ve Mezun Olduklari Fakiiltelere Gére

Dagilimi
f %
1-10 7 35,0
Mesleki kidem (yil) 11-15 3 15,0
16-20 1 5,0
21 ve daha fazla 9 45,0
Mezun olunan fakilte Egitim Fakultesi 10 50,0
Fen-Edebiyat Fakultesi 10 50,0
Cinsiyet Kadin 12 60,0
Erkek 8 40,0
Toplam 20 100,0

Tablo 1'de goruldigi gibi katihmcilarin yarisi (f=10) 15 yildan daha az mesleki kidemi olan cografya
Ogretmenlerinden, diger yarisi ise (f=10) 15 yildan daha fazla mesleki kidemi olan cografya 6gretmenlerinden
secilmistir. Yine katilimcilarin yarisi (f=10) egitim fakiltesi mezunlarindan, diger yarisi ise (f=10) fen edebiyat
fakiltesi mezunlarindan segilmistir. Ayrica katiimcilarin yaridan fazlasini kadin (f=12) yaridan azini ise erkek (f=8)

o0gretmenler olusturmaktadir.
Veri Toplama Araci

Arastirmada veri toplama araci olarak “Cografya Ogretmenlerinin Kiresel iklim Degisikligi Konusundaki
Gorusleri” adli yari yapilandirilmis goérisme (miilakat) formu kullanilmistir. Milakat gorisulen kisilere kendilerini
kendi ifadeleriyle birinci elden ifade edebilme imkani saglamaktadir. Arastirmaciya ise gériisme yaptigi kisilerin
anlam dinyalarini, bakis acilarini, duygu, diisiince ve tecriibelerini yine onlarin ifadeleriyle derinlemesine anlama
imkani verir (Tekin ve Tekin, 2006). Arastirmada veri toplama araci olarak yari yapilandiriimis gériismenin tercih
edilmesinde temel amag¢ katilimcilarin kendilerini 6zgir ve 6zgilin bir bigimde ifade edebilmelerine olanak
saglamaktir. Buna ek olarak yari yapilandiriimis gériisme arastirmaciya gériismenin dogal akisi icinde yeni sorular
soma imkani da vermektedir. Calismada kullanilan yari yapilandiriimis gérisme formu arastirmaci tarafindan
gelistirilmistir. Formun gergeklestirilmesi slirecinde 6nce literatiir taramasi yapilmis, elde edilen bilgilerden
hareketle yari yapilandirilmis goriisme formu taslagi olusturulmustur. Taslak onerilerini almak lizere bir 6lgme
uzmani ile paylasiimistir. Uzman gorusleri baglaminda gerekli diizeltmeler yapilmis ve forma son hali verilmistir.
Formda yer alan ifadelerin katilimcilar tarafindan tam olarak anlasilamamasi ihtimali géz 6niinde tutularak
alternatif sorular belirlenmistir. Katilimcilara iklim degisikligi konusunda kendinizi yeterli buluyor musunuz? iklim
degisikligi ile ilgili bilgi kaynaklariniz nelerdir? iklim degisikligi kavramindan ne anliyorsunuz? Eger iklimin
degistigini diisiinliyorsaniz sizce iklim neden degisiyor? iklim degisikligi bizi hangi boyutlarda etkiliyor? iklim

degisikliginin etkilerini en aza indirmek igin sizce neler yapilmalidir? gibi sorular yoneltilmistir. Arastirma igin
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Necmettin Erbakan Universitesi Sosyal ve Beseri Bilimler Bilimsel Arastirmalar Etik Kurulu Baskanhig’nin

13/05/2022 tarih ve 2022/164 no’lu karart ile etik kurul izni alinmistir.
Veri Toplama Siireci ve Analizi

Arastirma kapsaminda katilimcilarla yapilan gorismeler uzaktan erisim programi Uzerinden vyiz yiz
gerceklestirilmistir. Gortismelerin 30 ila 45 dakika arasinda siirecegi katilimcilarla paylasiimis fakat bu konuda
herhangi bir sinir olmadigi, istedikleri kadar konusabilecekleri kendilerine ifade edilerek goérislerini 6zgirce
ortaya koymalari saglanmaya calisilmistir. Milakata baslamadan 6nce katimcilardan gériismenin gorsel ve sesli
olarak kaydedilebilmesiicin s6zlii izin talep edilmis, katilimcilarin izin verdigine dair ifadeleri kayit altina alinmistir.
Ayrica herhangi bir sebep gdstermeksizin arastirmadan ayrilma haklarinin oldugu kendileri ile paylasilimistir.
Gorismeye baslamadan 6nce katilimcilara arastirmanin amaci ve icerigi ile ilgili kisa bilgiler verilmistir. Ardindan
katilimcilara arastirmaci tarafindan énceden belirlenen agik uglu sorular yoéneltilmistir. Gériismenin akisina ve
yari yapilandirilmis gériisme tekniginin dogasina uygun olarak katilimcilara zaman zaman daha 6nce sorulmamis
sorular da yoneltilmistir. Sorularin siralamasi genel olarak ayni olsa da gériismenin akisina gére bazen siralamada
degisiklikler yapilmistir. Katihmcilarin sorulari tam olarak anlayamadiklari durumlarinda 6nceden belirlenen

alternatif sorular kullanilarak gériismenin saglikli bir sekilde ilerlemesi saglanmistir.

GoOrtismenin tamamlanmasinin ardindan 6zel programlar yardimiyla gorinti ve ses kayitlari yaziya dokilmis.
Programlarin dokiimiinde ortaya c¢ikan sorunlu kayitlar arastirmaci tarafindan dinlenerek 6zenle dizeltilmistir.
Gorlismenin kayitlari hi¢ gecikmeden ayni glin yaziya dékilmustir. Béylece katilimcilarin gérislerinin eksiksiz bir
sekilde arastirmaya yansimasi saglanmaya calisilmistir. Bununla verilerin kaybini énlemek amaglanmis, higbir
gorisme sonraki gline ya da glnlere birakilmadan Word formatina dontstirtalmustir. Yazili dékiimler tim
katilimcilara e-posta yoluyla ulastiriimis ve tiim katihmcilarin katilimci onaylari yazili olarak alinmistir. Higbir
katilimcinin ismi arastirmada zikredilmemis bunun yerine her bir katilimciya cografya 6gretmeni 1, 2 (CO1, C0O2...)
gibi bir kod verilmistir. Arastirmada elde edilen veriler icerik analizi teknigi ile analiz edilmistir. Gokce (2006)
icerik analizini metinlerin iceriklerinden sosyal gercege yonelik ¢ikarim yapmayi amaglayan sosyal bilimlerin en
onemli yéntemlerinden biri olarak tanimlamaktadir. Katilimcilarla yapilan gériismelerden elde edilen dékiimlerin
bulundugu sayfalarin uygun vyerlerine c¢esitli kodlamalar yapilmistir. Kodlamalar belli temalar altinda
birlestirilerek veriler arasindaki iliskiler ortaya cikarilmaya c¢alisiimistir. Kodlamalar alan uzmanina sunularak

gorasleri alinmistir.

BULGULAR

icerik analizi sonucunda dért temaya ulasilmistir. Bu temalar ve elde edilen bulgular asagida sunulmustur.
Cografya Ogretmenlerinin iklim Degisikligi Konusundaki Diisiinceleri

Bu tema altinda analizler sonucunda dort alt boyuta ulasiimigtir.
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Katihmcilarin iklim DegisikliGi Konusunda Kendilerini Yeterli Bulma Durumu.

Tablo 2. Katilimcilarin iklim Degisikligi Konusunda Kendilerini Yeterli Bulma Durumu

Kendini Yeterli Buluyor Musunuz? f
Evet 4

Hayir 10
Kismen 6

Toplam 20

Tablo 2’den de anlasilacagi tzere katilimcilarin yarisi (f=10) konu hakkinda kendini yeterli bulmadigini ifade
etmistir. Buna karsin iklim degisikligi konusunda kendini yeterli buldugunu ifade eden katilimcilarin sayisi oldukga
azdir (f=4). Kendini kismen yeterli buldugunu ifade eden katilimcilarin sayisi ise (f=6)’dir. Kendini yeterli bulmayan
katihmcilardan biri olan CO2 “Yani okumalar yapiyorum bununla ilgili ama tabi ki yeterli bulamam” diyerek konu
hakkindaki eksikligini ortaya koymustur. CO15 ise iklim degisikligi ile ilgili son ddnemde aldigi egitimlerde konu
hakkindaki eksikligi fark ettigini ifade ederek, “Ben iste bu uzman 6gretmenlik egitiminde fark ettim ki aslinda
eksik oldugumuz bayagi bir yer varmis. Yani tiniversiteden mezun oldugumuz yillara gore tabi ki daha ¢ok tistiinde
durulan bir konu. Ama eksiklerim varmis” (CO15) demistir. Bu konuda kendini yeterli bulmayan diger bir katimci
olan CO8 iklim degisikligi konusunun giincel bir konu oldugunu bu sebeple verilerin sirekli giincellendigini

belirterek soyle demistir.

“Cografya biliyorsunuz siirekli degisken olan bir olay, hele iklim degisikligi dedigimiz kavram iste
son yillarda ¢cok 6nemseniyor. O siirekli degisiyor, slirekli yeni veriler, stirekli yeni bilgiler sisteme
disiyor. Takip ediyor muyuz? Tabi ki etmeye galisiyoruz ama ¢ok da bu konuda stiperim diyemem.

Acikgas! yetismek biraz zor bilime” (C08).

Bu konuda kendini yeterli bulan katiimcilardan biri olan CO12 “Su anda yeterli gdrilyorum ama tabii ki bu konuda
uzman kisilerin destegi her zaman bizim icin gerekli” diyerek bu yeterliligin sorgulanabilecegini ortaya koymustur
(cO12). cO19 ise konuyu 6grencilerin seviyesi ile iliskilendirerek sdyle ifade etmistir. “Simdi bu tabii yeterli bulma
konusu neyi anlatacagimiz, dgrenci profiliyle alakali. Yeterli bulurum” (CO19) demistir. Bu ifade konu hakkindaki
yeterliligin goreceli oldugunu ortaya koymaktadir. Kendini kismen yeterli géren katilimcilardan biri olan CO16
“Yani Universite egitiminin yeterli oldugunu disinlyorum. Konuyla ilgili iklimle ilgili lisans déneminde ders
aldigimi diistinilyorum. Ama yine de egitim hicbir zaman bitmez” dedikten sonra buna gore bilgi diizeyinin nasil
ifade edilebilecegi sorulunca durumu “kismen” diyerek ortaya koymustur (CO16). Ayni grupta yer alan CO20 de

“Yani ¢ok da asiri bilgili oldugumuzu iddia edemeyiz ama ilgiliyim, yani ilgileniyorum” demistir (C020).

Katihmailarin iklim Degisikligi Konusundaki Egitim ihtiyaci

Tablo 3. Katilimcilar iklim Degisikligi Konusunda Egitim Almak istiyorlar mi?

Egitim Almak ister Misiniz? f
Evet 18

Hayir 2
Toplam 20
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Tablo 3’de de goriildiigi gibi katihmcilarin ¢ok biyik bir 6lim (f=18) iklim degisikligi konusunda bir egitim almak
isterken sadece iki (f=2) katilimci egitim almak isteyip istemedikleri soruldugunda buna olumsuz cevap vermistir.
Egitim almak isteyen katilimcilardan birgogu egitim almak isteyip istemedikleri soruna kesinlikle diyerek cevap
vermiglerdir. Ornegin C0O2 béyle bir egitimi “kesinlikle” almak istedigini ifade etmistir (CO2). Egitim almak
istemeyen CO19 “Ya bizim ana konumuz yani o yiizden hani egitim agisindan ¢ok dyle ayrinti bir seye gerek

duyacaginizi zannetmiyorum” demistir (C019).
Katihmailarin iklim Degisikligi Konusundaki Bilgi Kaynaklari

Katilimcilara iklim degisikligi konusundaki bilgilerini hangi kaynaklardan edindiklerine dair agik uglu sorular

yoneltilmis alinan cevaplardan hareketle asagidaki tablo olusturulmustur.

Tablo 4. Katilimcilarin iklim Degisikligi Konusundaki Bilgi Kaynaklari

Bilgi Kaynaklari f Bilgi Kaynaklari f
internet / Google 9 Resmi kurumlarin (bakanliklar) sayfalari 1
Universitede Alinan Dersler 8 Ogretmen arkadaslar 1
Akademik Kaynaklar (Makale-Tez) 5 Basin 1
Dergiler / Bilim Dergileri 5 Haberler 1
Belgeseller 4 Ogretmenlik alan sinavina hazirlik kitaplari 1

Ders Kitaplari 3 Aragtirmaci yazarlar 1
Medya / Sosyal medya 4 Yapilan arastirmalar 1
Youtube 2 Meteorolojik veriler 1

Kitaplar 2 Cevre Orgltleri / Bu 6rgltlerin yayinlari 1

Kendi arastirmalari 2 BM’ye bagli 6rgitler 1
Toplam 54

Tablo 4’de de goriilecegi tzere katimcilarin iklim degisikligi konusunda en fazla dile getirdikleri bilgi kaynagi
internet / google (f=9) olmustur. Bu konuda katilimcilar tarafindan dile getirilen diger bazi bilgi kaynaklarinin
-sosyal medya, youtube vb.- da internet tabanli olduklari distiniildiglinde internetin bilgi kaynaklari icindeki
payinin / agirhginin tabloda gosterilenden daha fazla oldugu soylenebilir. Bilgi kaynagi olarak interneti
gdsterenlerin gériisleri CO20'nin sézleri ile ifade edilmistir. CO20 “Daha ¢ok internetten arastiriyorum. Yani evet,
internette sonsuz kaynak var” diyerek gorislerini ortaya koymustur (CO20). Benzer sekilde katimcilardan CO7
de “Internet Gizerinden merak ettiklerime bakiyorum” (CO7) diyerek bu konudaki temel bilgi kaynaklarinin birinin
internetten edindigi bilgiler oldugunu ifade etmistir. Bu konuda en fazla dile getirilen bilgi kaynaklarindan bir de
Universite alinan dersler (f=8) olmustur. Ornegin katilimcilardan CO17 bu konudaki bilgilerini temel olarak

Universitede aldigi derslerden edindigini ifade ederken

“Universitede se¢cmeli derslerimiz oluyor biliyorsunuz. Ben secmeli dersleri almaya calistim.
Dinamik klimatoloji ve sinoptik klimatoloji aliyorduk o zaman biz. Son sene de yanlis degilsem,

kiiresel iklim degisikligi diye bir ders aldik. Secmeli derslerdi bunlari aldim” (CO17) demistir.
Yine katilimcilardan CO10 da temel bilgi kaynaklarindan birinin iiniversitede aldigi dersler oldugunu sdylerken,

“Cevreyle ilgili yapilan sozlesmelerle ilgili Gniversitede 6grendigimiz seyler var. Mesela iste

strdurulebilir kalkinma dersi aldim. Ben onun iginde ¢evrenin korunarak kalkinmasi gerektigi icin
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simdi Rio’dan baslayalim. Kyoto’ya kadar bir¢cok s6zlesmeye bu minvalde hazirlandigi. Ve iste

onunla ilgili genel bilgilerimiz tiniversitede aldik” (CO10) demistir.

Katihmcailarin iklim Degisikliginin Yasanip Yasanmadigina Dair Goriisleri

Katilimcilara iklim degisikliginin olup olmadigina dair cevaplarindan hareketle asagidaki tablo olusturulmustur.

Tablo 5. Katilimcilarin iklim Degisikliginin Yasanip Yasanmadigina Dair Gérisleri

iklim Degisikligi Yasaniyor mu? f
Evet 18

Hayir -

Bilemeyiz 2
Toplam 20

Katihmcilarin ¢ok blyik bir bolimi (f=18) bir iklim degisikliginin yasandigini disiindiiklerini ifade etmiglerdir.

Higbir katilimci “Sizce kiresel bir iklim degisikligi yasaniyor mu?” sorusuna “hayir” diyerek cevap vermemistir.

Katiimcilardan ¢ok az bir bolimi (f=2) bu konuda herhangi bir sonuca varilamayacagini ifade ederek

disiincelerini “bilemeyiz” diyerek ortaya koymuslardir. iklimin degistigine inanan katiimcilarin bir bdlimi

konunun herhangi bir tartismaya gerek olmayacak kadar agik ve yadsinamaz bir bilimsel gergeklik oldugunu ifade

etmislerdir. Ornegin katiimcilardan CO1 “Kesinlikle degisiyor iklimler. Bunu gérmemek miimkiin degil. iklim

degismiyor, her sey normal gidiyor demek. Bence biraz bilim disi oluyor.” demistir. Benzer bir sekilde CO11 bu

konuda disiincelerini ifade ederken “Bunun hig inkar edilebilecek bir sey oldugunu disiinmiyorum” diyerek

bunun tartismaya yer olmayacak kadar acik bir gerceklik oldugunu ortaya koymustur. Hatta CO9 “iklim

degismiyor demek? Biraz giiliing geliyor bana acikgasi” (CO9) diyerek diisiincelerini ifade etmistir. Benzer bir

sekilde COS5 ise gérislerini dile getirirken,

“Simdi iklim degisikliginin bu kadar net teorilerinin Ustiinden daha dogrusu verilerinin tzerinden
gorilebildigi bir Dinyada iklim degisikligi yok demek yani benim kendi agimdan kendi adima
soyleyeyim en azindan o verileri ya da bilimsel ¢alismalari yok saymaktir. Bu da mantikli gelmiyor”

(CO5) demistir.

Katilimcilardan sadece ikisi bir iklim degisikliginin olup olmadiginin bilinemeyecegimizi ifade etmistir. Bu gruptaki

katilimcilar dogrudan iklim degisikligini inkdr etmemisler, bu konuda kesin bir goriis ortaya koymaktan

cekinmislerdir. Ornegin bu katilimcilardan biri olan CO12 gériislerini ortaya koyarken,

“Bu konuda yani net evet veya net hayir demeyecegim. Ug degerler, ekstrem degerler illa ki olur.
Bu iklim degisikligi anlamina gelmez. Ornegin bu yil gecen yila gére kis daha sert gegebilir, daha ¢ok
kar yagabilir veya ilkbahar daha yagish olabilir. Ortalamalarinin Gstiinde veya altinda olabilir. Bu

iklimin degistigi anlamina kesinlikle gelmez tabi” (C012).

Ayni gorisleri paylasan CO8 ise,
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“Bu slirecte yasadigimiz bu ani hava degisiklikleri veya iste bu doga olaylarinin yasanmasi gergekten
o bolgede iklimin degistigi anlamina mi geliyor? Bu konuda agikg¢asi hani ¢ok da kesin bir sey
soylemek istemiyorum. Cinki daha o sirecin iginde oldugumuzu disinidyorum. Yani daha biz
bunu yasiyoruz zaten. Hani bunu kesin net bu boyledir diye kabul edilmesi benim ¢ok mantigima

uymuyor” (CO8) demistir.

Katihmailarin iklim Degisikliginin Sebepleri Konusundaki Diisiinceleri

Katihimcilarin iklim degisikliginin sebepleri konusundaki gorislerinden hareketle g alt boyut belirlenmistir.

iklim Degisikliginin Sebepleri

Katiimcilara iklim degisikliginin sebepleriyle ilgili cevaplarindan hareketle asagidaki kategoriler olusturulmustur.

Tablo 6. Katilimcilarin iklim Degisikliginin Sebepleri Konusundaki Kanitlari

iklim Degisikliginin Sebepleri f
Beseri Etkinlikler 14
Dogal Suregler 2

Her ikisi de 4

Toplam 20

Tablo 6’dan anlasilacagi tizere katihmcilarin blyik ¢ogunlugu (f=14) iklim degisikligin sebebinin insan ve onun
faaliyetleri oldugunu disiinmektedirler. Ornegin CO20 disiincelerini ifade ederken “-Kiiresel iklim degisikliginin
sebebi- Kesinlikle insan diyorum ben yani atmosferin dengesi bozulmustur. Sera gazi emisyonlari artti. Asiri bir
1Isinma bundan s6z konusu. Yani sera gazi emisyonunu artmasi diye diisiiniiyorum” (C0O20). Benzer gériisleri dile
getiren CO3 “Bu olay -giiniimiizdeki iklim degisikligi- tamamen yasadigimiz olay insan kaynaklari olaydir” demistir.
Diger bir katilimci olan CO9 ise “Bence iklim degisiyorsa degismesinin yani en biiyiik ve hatta belki de tek sebebi

bir insanoglu” (CO9) diyerek iklim degisikligi lizerinde insan etkisinin boyutlarina iliskin gérislerini ifade etmistir.

Katiimcilarin ¢ok kigik bir bolimi (f=2) kiresel iklim degisikliginin sebebinin dogal siirecler oldugunu ifade
etmislerdir. Bu katilimcilardan biri olan CO4 yasadigimiz iklim degisikligini gegmiste yasanan degisikliklerin tekrari
olarak gordugiinu ifade ederek “Hani gegmiste insanlik olmadan diinyada yagsanmis. Buzul devirleri hepimizin
bildigi Gzere bilimsel anlamda farkhliklar var ve insanlarin bunu sanki bdyle ge¢misi tekrar yasayacakmis gibi bir
seyre dogru gittigini diisiiniyorum” (CO4) demistir. CO2 de “Tabi ki yani son jeolojik devirde Wiirn buzulu
dedigimiz buzul c¢aglarinda insanlarin etkinligi bugiinkii anlamda etkin hi¢c olmamasina ragmen iklimlerin
degistigini goriyoruz. Demek insan olmasa da zaman igerisinde bunlar belki volkanik patlamadan asiri etkinlikleri
vs yine gerceklesecek” (CO2) diyerek iklim degisikliginin dogal siireclerin sonucunda gerceklesen ve tekrar eden
bir olay oldugunu belirtmistir. Bazi katilimcilar ise iklim degisikliginin ortaya ¢ikmasinda her iki faktoriin de etkili
oldugunu ifade etmislerdir (f=4). Bu katiimcilardan biri olan C8 “Elbette ki bizim yaptiklarimizin mutlaka
degisimlere blyuk bir katkisi var. Yani i¢ ice gecmis gibi geliyor bana. Hani ikisini birbirinden ayirmak ¢ok ¢ok

dogru degilmis gibi geliyor iste” (CO8). CO14 de iklim degisikliginin her iki sebeple de ortaya ¢iktigini ifade ederken
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“Takdir edersiniz ki doga ve insan zaten siirekli etkilesim halinde. Var olan dogal potansiyelin {izerine insanlarin

yapmis oldugu ¢alismalar neticesinde maalesef miidahale gergeklesiyor dogaya” (CO14) demistir.
iklim Degisikligine Sebep Olan Beseri Etkinlikler Konusundaki Goriisleri

Katilimcilara iklim degisikligine sebep olan beseri etkinliklerin neler olduguna dair sorular sorulmus ve alinan

cevaplarindan hareketle asagidaki kategoriler olusturulmustur.

Tablo 7. iklim Degisikligine Sebep Olan Beseri Etkinlikler

iklim Degisikligine Sebep Olan Beseri Etkinlikler f iklim Degisikligine Sebep Olan Beseri Etkinlikler f
Fosil yakitlarin kullaniimasi 16 Sulak alanlarin yok edilmesi 1
Sanayi 13 Kizartma yaglarin gevreye desarji 1
Karbon salinimi 10 Kaynaklarin asiri kullaniimasi 1
Cevre / hava / su kirligi 8 Deterjan kullanimi 1
Nifus Artisi 7 Kagak avlanma 1
Tarimsal faaliyetler (hayvancilik) 6 Copten gikan gazlar 1
Sera gazlarinin salinmasi 5 Araglar / Trafik 1
Enerji Gretimi 4 Yerlesim alanlarinin genislemesi 1
Ormansizlasma 4 Bilingsizlik 1
Teknolojik gelismeler 4 Zehirli gaz salinimi 1
Su kaynaklarina zarar verilmesi 3 Madde dongilerinin bozulmasi 1
Ekonomik faaliyetler 2 Alternatif enerji kaynaklarinin kullanilmamasi 1
Yesil alanlarin yok edilmesi 2 Dogal dengenin bozulmasi 1
Asir tiiketim 2 Hirs 1
Atiklar 2 Asiri plastik kullanimi 1

Nifus hareketleri / Gogler 2 Ozon tabakasini zarar verecek maddelerin kullanimi

Toplam 106

Tablo 7’da da goraldugi gibi katiimcilar kiresel iklim degisikligine en fazla sebep olan beseri etkinlik olarak fosil
yakitlarin kullanilmasini (f=16) ifade etmislerdir. Bu katilimcilardan biri olan CO7 diisiincelerini ifade ederken
“Sanayi Devrimi’nden sonra bu fosil yakitlarin daha fazla yanmasi neticesinde havaya karisan bu zararli gazlar
daha da kiiresel 1sinmayi tetikledi” (CO7) demistir. Bu grupta yer alan diger bir katiimci olan CO12 ise kiiresel
Isinmaya insanin nasil etki ettigini anlatirken “Biz hani bildigimiz tzere fosil yakitlarin igindeki karbonu agiga
cikariyoruz iste” (CO12) demistir. CO14 de kiiresel iklim degisikliginin sebeplerini siralarken “iste insanlarin
ozellikle fosil yakitlari kullanmasi, sanayide, fabrikalardan fosil yakitlarin kullanilmasi” bu durumun olusmasinda

fosil yakitlarin etkisini vurgulamistir (C014).

Katilimcilar tarafindan kiiresel iklim degisikligine en fazla sebep olan ikinci beseri etkinlik olarak sanayi (f=13)

ifade edilmistir. Bu konuda goriislerini ifade eden C010,

“Son iste 300 yil 150 yil kattigimizda 6zellikle Sanayi Devrimi sonrasinda niifus artti, ihtiyaclari artti.
Sanayi denen seyin kendisi zaten bir hem niifusun artmasini sagladi. Buna bagli ihtiyaglarini
artmasini sagladi. Bu insanlarin ihtiyaclarini karsilamak adina iiretim yapilmasi lazim. Uretim igin
enerjiye ihtiyag var. Enerjiyi karsilamak icin de yine cgesitli enerji kaynaklari kullanilir ve bunlarin

dogaya saldigi gazlar” (CO10) demistir.
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Benzer bir gériisii CO7’de de gérmek miimkiindiir. CO7 Sanayi faaliyetlerinin iklim degisikligi tizerindeki etkisini
ifade ederken. “Sanayi Devriminden sonra bu fosil yakitlarin daha fazla yanmasi neticesinde havaya karisan bu

zararli gazlar daha da kiiresel isinmayi tetikledi” demistir (CO7).
iklim Degisikligine Sebep Olan Dogal Sebepler Konusundaki Goriisleri

Tablo 8. iklim Degisikliginin Dogal Sebepleri

iklim Degisikligine Sebep Olan Dogal Siireler

Volkanik etkinlikler
Dunyanin Gines etrafindaki yoringesinin / uzakliginin degismesi
Eksen egikligindeki degisme
Glnesteki degismeler / patlamalar
Asteroidin diismesi
Kitalarin kaymasi / Levhalarin hareketleri)
Atmosferin yapisinda meydana gelen degisiklikler
Glinesten gelen enerjinin azalmasi / degismesi
Meteor garpmasi
Kuyruklu yildiz garpmasi
Kabuk Olusumu
Diinyanin dénis hizinin degismesi / yavaslamasi
Yergekiminin azalmasi
Prosesyon

P PP PRPRPERPNNNNWPEOO -

w
w

Toplam

Tablo 8'de de goriilecegi lizere katilimcilar tarafindan iklim degisikligine sebep olan dogal faktérler iginde en fazla
ifade edilen volkanik etkinlikler (f=6) olmustur. Ornegin CO3 volkanik patlamalarin iklim degisikligi Gizerindeki

etkisini ifade ederken,

“Tabi ki atmosfere karbon salinimini sadece insanlar saglamiyor. Volkanik patlamalarla saglaniyor.
Jeolojik zamanlar igerisinde yani iklim degismistir, strekli degismistir. Bliylk super volkanlar
volkanik patlamalar volkandan gikan seyi de gazlar karbon gaz 6zellikle etkilemisti, etkili olabilir”

(cO3) demistir.

Benzer sekilde CO5 gegmiste meydana gelen iklim degisikligi 6rneginden hareketle volkanik patlamalarin iklim

degisikligine sebep olabileceklerini ifade etmistir.

“5.000.000 yil 6nce buginkl Avrupa’nin kuzeyinde bir volkanin patladigi ve bu volkandan ¢ikan
kiillerin teoriye gore Dlinya’yi neredeyse tamamen kil boyutunda kapladigi ve Giines'in isinlarinin

yere ulasamadigi icin diinyanin buzul ¢aglarinin basladigindan bahsediliyor” (CO5).

Katilimcilar tarafindan iklim degisikligine sebep olan dogal faktorlerden bir digeri ise Dlinya’nin Glines etrafindaki
yoriingesinin / uzakliginin degismesi (f=6) olmustur. Ornegin CO16, “Giinese yaklasip uzaklasmamiz ya uzakhginiz
degisebilirdi yer cekimimiz azalacak. Belki atmosferdeki gazlar daha gidebilecek atmosfer incelecek, bu da iklimi
etkileyecek. Bdyle seyler olur olabilir olmustur” (CO16). C6110 da “iste diinyanin yériingesinde meydana gelen
degismeler bunlar da zaten iklimi degistiriyor” diyerek Dinyanin yoriingesindeki degismelerin iklimi

degistirebilecegini ifade etmistir.
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Katihmcilarin iklim Degisikliginin Sonuglari Konusundaki Diisiinceleri

Bu tema altinda katilimcilarin kiresel iklim degisikliginin sonuglari konusundaki gorusleri ortaya konulmaya

cahsilmistir. Bu amagla yoneltilen sorulara verilen cevaplardan hareketle asagidaki kategoriler olusturulmustur.

Tablo 9. Katiimcilarin iklim Degisikliginin Sonuglari Konusundaki Gériisleri

iklim Degisikliginin Sonuglari f iklim Degisikliginin Sonuglari f
Biyocesitliligin / Ekosistemin zarar gérmesi 20 insanlarin yasam alanlarinin daralmasi 3
Su kaynaklarinin azalmasi / Kurakhk 18 Algakta kalan bolgelerin sular altinda kalmasi 3
Ekstrem hava olaylarinin yasanmasi artmasi/ 15 Beslenme sorunlari / degisiklikleri 3
Tarimsal verimliligin / Gretimin azalmasi 11 Yeralti su seviyesinin azalmasi 2
Buzullarin erimesi 8 Yagis Dengesizligi 2
Gogler Kitlesel Gogler 8 Dogal afetlerin artmasi 2
Deniz seviyesinin ylikselmesi 7 Hayvanlarin gé¢ zamanlarinda degisme 1
Kithk / Aghk 7 Agaclarin erken gicek agmasi 1
Sel ve Taskinlar 7 Asiri buharlasma 1
Mevsimlerinin kisalmasi / degismesi 6 issizlik 1
Orman yanginlari / Ormansizlasma 5 Nifus dagilisinda dengesizlik 1
Savagslar / Su savagslari 4 Sosyal dengenin bozulmasi 1
Salgin hastaliklar 4 Giyim tarzinin degismesi 1
Ekonomik sikintilar 4 Hayvanlarin beslenme alanlarinin degismesi 1
Collesme 3 Bazi kavramlarin degismesi 1
Temiz suya erisimin zorlagsmasi 3 Kaltirel etkiler 1
Gida sikintisi / Tarim savaglari 3 Virlslerin artmasi 1
Oliimler / Toplu dlimler 3
Toplam 162

Tablo 9’da katilimcilarin kiresel iklim degisikliginin ortaya g¢ikaracagi sorunlar siralanmistir. Bu sorunlardan

katihmcilar tarafindan en fazla dile getirileni biyogesitliligin / ekosistemin zarar gérmesi (f=20) olmustur.

“Bu kadar hizli iklim degisirse hicbir bitki ve hayvan buna hizli bir sekilde adapte olamayacagindan
sadece ¢ok dayanikli ve ¢ok hizli adapte olan bitkiler ve canlilar kalacaktir. Onlar da ¢ok biyik

kitlesel yok oluslar s6z konusu olacaktir diye diisiiniiyorum” (CO6).

Benzer bir sekilde katiimcilardan CO2 de iklim degisikliginin ortaya ¢ikaracagi sorunlardan séz ederken “Pek ¢ok
canl tiirG bu bitki ya da diger ekosistem icerisindeki canli tirlerinin yok olacagi gercegi ile karsi karsiya kalacagiz

diye diisiinliyorum” (CO2).

Kiresel iklim degisikliginin ortaya ¢ikaracagi sorunlar konusunda katilimcilar tarafindan en fazla ifade e dilen ikinci
konu su kaynaklarinin azalmasi / kuraklik olmustur (f=18). Bu konuda gériislerini ifade eden CO13 lilkemizden
hareketle iklim degisikliginin “Gelecekte. Tiirkiye olarak dncelikle hani yari kurak iklimi yasayan bir tGlke olarak
iklimin daha da kuraklik artacagini disliniyorum ben ilk basta. Ve buna bagli olarak yine ilk olarak su sikintisi
ortaya cikacak” (CO13).demistir. Ayni sekilde CO8 de “Bir kere kitlik, kuraklik, susuzluk, su ihtiyacinin

giderilmemesi biiyiik bir problem olacak” (CO8) demistir.
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Katiimcilarin iklim Degisikligi Konusunda Alinabilecek Onlemeler Konusundaki Diisiinceleri

Katiimcilarin alinabilecek onlemler konusundaki gorisleri ortaya konulmustur. Bu amagla katihmcilarin

kendilerine yoneltilen sorulara verdikleri cevaplardan hareketle asagidaki kategoriler olusturulmustur.

Tablo 10. Kiiresel iklim Degisikligi Konusunda Alinabilecek Onlemler

Alinabilecek Onlemeler f Alinabilecek Onlemeler f

Egitim / Bilinglendirme 12 Cop termik santrallerini yayginlastirmak 1
Yenilenebilir kaynaklara yonelme 7 Dogal kaynaklari dikkatli kullanmak 1
Tuketimi azaltmak / Tasarruf 6 Bitki drtlistintin tahribini durdurmak 1

Geri donlslimii desteklemek 6 Zararl atiklarin depolanmasi zararsiz hale getirilmesi 1

Fosil yakitlarin kullaniminin azaltiimasi 5 Organik tarima yonelme 1
Karbon ayak izimizi / salinimini azaltmak 5 Bir bakanlik kurulmasi 1
Enerji verimliligini artirma 5 Devletlerin, hikimetlerin 6nlemler almasi 1

Toplu tagimayi kullanmak 4 Sivil toplum 6rgutlerinin ortaklasa galismasi 1
Elektrikli araglari kullanmak 4 Surdurilebilir tarima yonelme 1
Agaclandirma 3 Topragin dogru kullaniimasi 1

Suyu dikkatli/verimli kullanmak 3 Yerel Uretim yapmak, yerel Grtinler tiketmek 1
Dogayi kirletmemek 3 Dizel araglarin yasaklanmasi 1
Hayvansal gidalari tiketmemek / Azaltmak 2 Az enerji tiilketen aletleri tercih etmek 1
Dogal kaynaklari bilingli kullanmak 2 Zararh gazlarin salinimini azaltmak 1
Farkindalik yaratmak 2 Sosyal sorumluluk projeleri gelistirmek 1

Plastik kullanimini azaltmak / sonlandirmak 2 Cevre dostu bir yasam tarzi olusturmak 1
Tim siniflarin mufredatinda yer vermek 1 Sanayi ve enerji Uretiminde filtreler kullanmak 1
Ormansizlasmayi durdurmak 1 Nifusu azaltmak 1

Akilli evleri yayginlastirmak 1 Surdurilebilir kaynak kullanma 1
Yagmur suyu hasadi yapmak 1 Termik santrallerin azaltilmasi 1

[(-)
(V]

Toplam

Tablo 10’da da gorilebildigi gibi katilimcilarin alinabilecek 6nlemler konusunda en fazla dile getirdikleri tedbir
egitim / bilinglendirme (f=12) olmustur. Ornegin bu konudaki diisiincelerini dile getiren CO1 egitimin tim

kademelerinde ve tim paydaslarina verilmesi gerektigini ifade ederek soyle demistir.

“lIkégretimde, hatta anaokulunda bu konuda bilgilendirme, ¢ocuklari dogaya karsi doga sevgisine
karsi egitim ¢alismalari yapiimali, sadece cografya 6gretmeni degil, tim 6gretmenlerin bu konuda
bence bir egitimden gecirilmesi ya da tiim kamu kurumlarinda devlet yonetimi, belediyelerde bu

konuda gercekten dnemli calismalarin yapilmasi gerekir” (CO1).

Egitim calismalarinin 6nemine vurgu yapan katilimcilardan bir diger ise C019'dur. CO19,

“Biz de bu konuda egitimi 6n 6ne almamiz lazim. Clnk{ buglinki egittigimiz cocuklar 20 yil 10 yil
sonra anne ve babalari. Boyle diislinlince o insanlari mutlaka bir ¢esit egitmek gerekiyor. Bu ¢cevre
ve Ozellikle iklim konusunda. Clinkd iklim degisikligi sadece bizim sorunumuz degil, bizden sonraki

nesillerin direkt sorunu haline gelecek” demistir (CO19).

Bu konuda en fazla dile getirilen ikinci (f=7) 6nlem ise yenilenebilir kaynaklara yonelme olmustur. Bu kaynaklarin

kullanimi hakkinda disiincelerini ifade eden CO3
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“Sunu  okumustum bir makalede olabilir. Fosil kaynaklarinin ve olabildigince tamamen
sifirlanmasini yerine temiz enerji kaynaklarinin jeotermalden tutun da iste dalga glines, 6zellikle

glines ve riizgar enerjisinde yogunlasilmasi” diyerek &nerisini dile getirmistir (CO3).

Alinacak énlemler arasinda yenilenebilir enerji kaynaklarina éncelik verilmesini dneren C014 “Yani éncelikle bir
fosil yakitlara alternatif bir enerji kaynagi bulmamiz gerekiyor. Bence en biiyiik sorunumuz bu atmosfere zararh
gazlarin salinimini minimal seviyeye indirmemiz gerekiyor” demistir (CO14). Benzer gériisleri ifade eden C020
s6z konusu alternatif yenilenebilir enerji kaynaklarini siralayarak, “Mesela hidrojen enerjisi de olabilir. Elektrik,
rlizgar, glines, jeotermal. Dalga belki de su an kesfedilmemis enerji. Burnumuzun dibinde ¢ok basit bir sey de var

belki. Haberimiz yok” demistir. (C020).

TARTISMA ve SONUC

Cografya Ogretmenlerinin Kiiresel iklim Degisikligi Konusundaki Diisiinceleri

Katilimcilarin kiresel iklim degisikligi konusunda kendilerini yeterli bulma durumu hakkinda elde edilen bulgulara
bakildiginda biyik ¢ogunlugunun (f=16) -kismen veya tamamen- kendilerini bu konuda yeterli bulmadiklari
anlasilmaktadir. Katihmcilarin kendilerini yeterli bulma anlaminda mezun olduklari fakiltelere gore bir
farkhlasma oldugu gorilmastir. Egitim fakiiltesi mezunlarinin fen edebiyat fakiltesi mezunlarina gore kendilerini
daha az yeterli bulduklari anlasiimaktadir. Egitim fakiltesi mezunu toplam 10 katiimcinin biyiik gogunlugu (f=7)
kendini bu konuda yeterli bulmazken bu sayi fen edebiyat fakiltesi mezunlarinda ¢ok daha azdir (f=3). Bu durum
Universitede egitim alinan fakdltelerin ders icerikleri ve mifredatlari arasindaki farkhilasma ile iliskilendirilebilir.

Fen edebiyat fakiltelerinde alan derslerinin agirlikh yer kaplamasi ile agiklanabilir.

Katilimcilarin gok biyiik bir boltiimi (f=18) bu konuda bir egitim almak istediklerini belirtmislerdir. Katiimcilarin
gorislerini ortaya koyarken sik sik kullandiklari “kesinlikle” gibi ifadeler yapilacak egitimler konusunda istekli
olduklarini ortaya koymasi agisindan énemlidir. Bu durum yapilacak egitim faaliyetlerinin olumlu sonuglar
vermesi acgisindan degerlidir. Egitim alma istegi acisindan katilimcilarin mezun olduklari fakiilteler baglaminda bir
farklilasma goérilmemistir. Elde edilen bulgulara gore katilimcilarin ¢ok buyik bir ¢cogunlugu (f=18) bir iklim
degisikligi yasandigini disiinmektedirler. Bu konuda hicbir katihmci bir iklim degisikligi yasanmadigini ifade
etmemistir. Cok az sayida katilimci (f=2) ise bir iklim degisikligi yasanip yasanmadiginin bilinemeyecegini ifade
etmislerdir. Bu iki katihmcidan biri egitim fakiltesi mezunu iken digeri fen edebiyat fakiltesi mezunudur. Bu
baglamda katimcilarin mezun olduklari fakiltelere gore bir farklilasma goriilmemistir. Diinyada meteorolojik
verilerin yaklasik 150-170 yillik bir gegmisi oldugu buna karsin Diinyanin yasinin yaklasik 4,5-5 milyar yil oldugu
disindldiginde s6z konusu verilerin bu konuda bir karar vermek igin yeterli olup olmadigi tartisilabilir. Bu durum
katihmcilar tarafindan hig dile getirilmemistir. Bu durum iklim degisikligi konusundaki katilimci goérislerinin
olusmasinda bilimsel verilerden ¢ok basin ve yayin organlarindan edinilen bilgiler ile kisisel tecriibelerin etkili

oldugunu ortaya koymaktadir.
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Katihmcilar iklim degisikligi konusunda en fazla basvurduklar bilgi kaynaklarinin internet (f=9) ve Universitede
aldiklari dersler (f=8) oldugunu ifade etmislerdir. Bunlar disinda en fazla basvurulan kaynaklar icinde sosyal
medya / medya (f=4), youtube (f=2) ve basin (f=1) da bulunmaktadir. Buna gore szl edilen kaynaklarin —internet,
sosyal medya, youtube veya basin- dogrudan, bitliniyle bilimsel bir kaynak olarak gorilemeyecegi, bilimsel
suregler ile elde edilmemis cok miktarda yanhs ve manipulatif bilgileri de icerdigi dustinuldiginde katilimcilarin
bilgi kaynaklarinin bilimsel siireglerle elde edilmemis bilgiler de olabilecegi anlasilmaktadir. Bilimsel streglerle
elde edilmis bilgileri iceren kaynaklarin -akademik yayinlar / makaleler / tezler- katihmcilar tarafindan ¢ok az (f=5)
telaffuz Odilmesi bu goriisi gliclendirmektedir. Katilimcilarin cografya 6gretmeni olduklari disliniildiginde iklim
ve iklim degisikligi ile ilgili bilgileri edindikleri temel kaynaklardan birinin Gniversite egitimi sirasinda alinan dersler
olmasi dogal bir durumdur. Bu durum katimcilara konu hakkinda temel bir bilgi seviyesi sunmaktadir. Buna
karsin -6zellikle kidemli- katilimcilarin mezun olduklari dénem ile glinlimiiz arasindaki stiregte bilimsel gelismeleri
ne Olglide takip ettikleri veya bilgilerini ne kadar glincelledikleri sorusu ortaya ¢ikmaktadir. Bu baglamda iklim
degisikligi gibi dinamik bir sire¢ hakkinda bilgilerin glincellenmesi ihtiyaci ortaya koymaktadir. Bilgi kaynaklari

baglaminda katihmcilarin mezun olduklari fakiilteler bakimindan bir farklilagma gorilmemistir.

Katiimcilarin bilgi kaynaklari konusunda elde edilen bulgular bu konuda yapilan diger arastirmalarin bulgulariyla
uyumludur. Ornegin katilimcilar tarafindan en fazla ifade edilen bilgi kaynaklarindan biri olan olarak gosterilen
internet (Ay & Yalgin Erik, 2020; Giilsoy, 2018; Koca, 2019; Uzun, 2021), kitaplar (Koca, 2019), gorintili veya
sesli basin-yayin-medya (Aksan, 2011; Ay ve Yalgin Erik, 2020; Guley, 2009; Koca, 2019; Uzun, 2021), liniversite
egitiminde alinan dersler (Ay ve Yalgin Erik, 2020; Giiley, 2009; Uzun, 2021), belgeseller (Koca, 2019), bilimsel
calismalar —tez, makale- (Giley, 2009 Koca, 2019; Uzun, 2021), arkadaslar (Aksan, 2011; Ay ve Yalgin Erik, 2020;
Uzun, 2021), dergi / gazete (Aksan, 2011; Ay & Yalgin Erik, 2020; Glley, 2009), cevre orgiitleri / sivil toplum
kuruluslar (Ay ve Yalgin Erik, 2020; Guley, 2009; Uzun, 2021), resmi kurumlar (Ay ve Yalgin Erik, 2020; Giley,
2009; Uzun, 2021) yapilan diger bazi arastirmalarda da en fazla basvurulan bilgi kaynaklari arasinda sayilmistir.
Buna karsin konuyla ilgili yapilan diger arastirmalarda ifade edilmeyen ‘ders kitaplari’ gibi kaynaklarin bulunmasi

katihmcilarin 6gretmen olmasindan kaynaklanan bir anlasilabilir bir durumdur.

Cografya Ogretmenlerinin Kiiresel iklim Degisikliginin Sebepleri Konusundaki Diisiinceleri

Katiimcilarin blyik bir cogunlugu (f=14) iklim degisikliginin beseri sireclerin sonucunda meydana geldigine
inandiklarini ifade ederken, ¢ok az bir bélimi ise (f=2) yasanan iklim degisikliginin dogal siireglerin sonucunda
ortaya ciktigini dile getirmislerdir. Arastirma ile elde edilen bu bulgular literatir ile uyumludur. Literatiirde de
kiresel iklim degisikliginin beseri slireglerin etkisiyle meydana geldigine dair ¢ok sayida referans bulunmaktadir
(IPCC, 2001; Kadioglu, 2001; Turkes, 2000; Turkes, 2001; Tiirkes, 2008). Benzer sekilde literatiirde iklim
degisikliklerinin dogal siireglerin sonucu olarak da ortaya ¢iktigina dair ¢ok sayida referans bulmak mimkindir
(Cole-Dai, 2010; Ciner ve Sarikaya, 2013; Duygu, 2021; Eldholm ve Coffin, 2016; Fluteau, 2003; Ghil, 2002; Guo
ve Liu, 2002; Hady, 2013; Harris, 2002; Hays vd., 1976; Huntley ve Webb 1989; Roberts, 1974; Tirkes, 2012;
Ustiin, 2008; Yigitbasoglu, 2016; Zalasiewicz ve Williams, 2021; Zreda vd., 2011). Katilimcilarin iklim degisikliginin
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sebepleri konusundaki duslinceleri baglaminda mezun olduklari fakilteler bakimindan bir farklilagsma

gorialmemistir.

Katilimcilarin kiresel iklim degisikliginin sebepleri konusundaki diistincelerinden elde edilen bulgular bu konuda
yapilan diger arastirmalardan elde edilen bulgular ile uyumludur. Ornegin katiimcilar tarafindan iklim
degisikliginin nedenleri arasinda sayilan; fosil yakitlarin kullaniimasi (Eroglu, 2009; Giiley, 2009; Koca, 2019; Uzun,
2021), sanayi (Eroglu, 2009; Giiley, 2009; Onciil, 2010; Oluk & Oluk, 2007; Terzi, 2018; Uzun, 2021), sera gazlarinin
salinmasi (Ay & Yalgin Erik, 2020; Eroglu, 2009; Eroglu & Aydogdu, 2016; Glley, 2009; Koca, 2019; Oluk & Oluk,
2007; Terzi, 2018; Uzun, 2021), cevre / hava / su kirligi (Ay & Yalgin Erik, 2020; Giilsoy, 2018; Koca, 2019; Oncill,
2010; Terzi, 2018), niifus artisi (Ay & Yalgin Erik, 2020; Giilsoy, 2018; Koca, 2019; Onciil, 2010; Uzun, 2021),
ormansizlasma (Ay & Yalgin Erik, 2020; Bennett, 2017; Giilsoy, 2018; Onciil, 2010; Terzi, 2018; Uzun, 2021), ozon
tabakasini zarar verecek maddelerin kullanimi (Oluk & Oluk, 2007; Orbay vd. 2009; Onciil, 2010; Terzi, 2018), su
kaynaklarina zarar verilmesi (Onciil, 2010), niifus hareketleri / Gégler (Ay & Yalgin Erik, 2020; Kaczan ve Orgill-
Meyer, 2020; Giilsoy, 2018), asiri tiiketim (Gilsoy, 2018), atiklar (Oncdil, 2010), bilingsizlik (Onciil, 2010; Terzi,
2018), zehirli gaz salinimi (Onciil, 20109), araglar / trafik (Onciil, 2010; Terzi, 2018), tarimsal faaliyetler (Terzi,
2018), teknolojik gelismeler (Orbay vd. 2009; Onciil, 2010) gibi nedenler yapilan diger calismalarda da sikga dile

getirilen sebeplerdendir.

Katilmailarin Kiiresel iklim Degisikliginin Sonuglari Konusundaki Diisiinceleri

Katiimcilarin kiresel iklim degisikliginin sonuglari konusunda ifade ettikleri gorisler bu konuda yapilan diger
arastirmalarin bulgular ile uyumluluk gdstermektedir. Katilimcilar tarafindan iklim degisikliginin sonuglari
arasinda sayilan; biyocesitliligin / ekosistemin zarar gérmesi (Guley, 2009; Terzi, 2018; Uzun, 2021), kuraklik ve
¢ollesme (Ak, 2012; Aksan, 2011; Eroglu, 2009; Giiley, 2009; Koca, 2019; Orbay vd. 2009; Onciil, 2010; Terzi, 2018;
Uzun, 2021), deniz seviyesinin ylkselmesi (Glley, 2009; Orbay vd. 2009; Uzun, 2021), buzullarin erimesi (Aksan,
2011; Terzi, 2018; Uzun, 2021), mevsimlerinin kisalmasi / degismesi (Ak, 2012; Terzi, 2018; Uzun, 2021), kitlesel
goc hareketleri (Kaczan ve Orgill-Meyer, 2020; Koca, 2019; Terzi, 2018; Tok, vd. 2017), Salgin hastaliklar (Aksan,
2011; Ebi, 2011; Koca, 2019; Kovats ve Haines, 2005; Orbay vd. 2009; Terzi, 2018; Tok, vd. 2017; Uzun, 2021),
Tarimsal verimliligin / Gretimin azalmasi (Terzi, 2018; Tok, vd. 2017), savaslar / su savaslari (Terzi, 2018), Dogal
afetlerin artmasi (Guley, 2009; Terzi, 2018; Uzun, 2021), Gida sikintisi (Uzun, 2021), Orman yanginlari (Terzi,
2018) gibi sonuglar diger bircok arastirmada da elde edilen bulgular arasindadir. Buna karsin katilimcilar
tarafindan ifade edilen bazi sonuglar diger arastirmalarda ifade edilen sonuglardan farkhlagsmistir. Bazi

kavramlarin degismesi, kiiltlrel etkiler ve virlslerin artmasi bunlara 6rnek olarak verilebilir.

Katihmcailarin iklim Degisikligi Konusunda Alinabilecek Onlemeler Konusundaki Diisiinceleri

Kiresel iklim degisikliginin dnlenmesi konusunda alinabilecek énlemler konusunda arastirma sonucuna elde
edilen bulgular bu konuda yapilan diger arastirmalar ile uyumludur. Bu baglamda arastirma ile elde edilen

onlemlerden; fosil yakitlarin kullaniminin azaltilmasi (Eroglu, 2009; Koca, 2019; Terzi, 2018), yenilenebilir
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kaynaklara yénelme (Aksan, 2011; Eroglu, 2009; Koca, 2019; Orbay vd. 2009; Uzun, 2021), egitim / bilinglendirme
calismalari yapmak (Onciil, 2010; Terzi, 2018;), ormansizlasmayi durdurmak (Aksan, 2011;Ay & Yalgin Erik, 2020;
Eroglu, 2009; Giilsoy, 2018; Onciil, 2010; Terzi, 2018; Tok, vd. 2017; Uzun, 2021), geri déniisimii desteklemek
(Aksan, 2011; Ay & Yalgin Erik, 2020; Eroglu, 2009; Gilsoy, 2018; Koca, 2019; Orbay vd. 2009; Terzi, 2018; Uzun,
2021), toplu tagimayi kullanmak (Aksan, 2011; Ay & Yalgin Erik, 2020; Gulsoy, 2018; Eroglu, 2009; Orbay vd. 2009;
Terzi, 2018; Uzun, 2021), tiiketimi azaltmak / tasarruf (Ay & Yalgin Erik, 2020; Giilsoy, 2018; Eroglu, 2009; Onciil,
2010; Terzi, 2018; Tok, vd. 2017; Uzun, 2021), elektrikli araglari kullanmak (Koca, 2019), sanayi ve enerji
retiminde filtreler kullanmak (Koca, 2019; Onciil, 2010; Terzi, 2018), suyu dikkatli/verimli kullanmak (Koca,
2019; Onciil, 2010; Uzun, 2021), dogayi kirletmemek (Giilsoy, 2018; Terzi, 2018; Uzun, 2021) gibi 6nlemler diger
arastirmalarda da sik¢a ifade edilen Onlemler arasinda yer almistir. Buna karsin bazi dnlemler ise diger
arastirmalarda ¢ok sik dile getirilmemistir. Ornegin tiim sinif diizeylerinde miifredatta yer vermek, yagmur suyu
hasadi yapmak, bir bakanlik kurulmasi, yerel Gretim yapmak, yerel triinler tiketmek, niifusu azaltmak bunlardan
bazilandir. Katiimcilarin cografya 6gretmeni olduklari dislinildigine sorunun ¢6zim icin sunduklari éneriler
arasinda konunun tiim sinif diizeylerinde miifredatta yer almasinin olmasi anlasilabilir bir durumdur. Buna ek
olarak yagmur suyu hasadinin yakin bir gegmiste yeni yapilacak binalar igin zorunlu hale getirilmesinin konuyu

gilincel hale getirmesinin etkili oldugu dustndlebilir.

Katiimcilarin iklim degisikliginin sebepleri ve sonuglari konusundaki dislnceleri bazen gergevesini ¢izmenin
zorlastigi bir durum arz etmektedir. Gerek iklim degisikliginin sebepleri, gerek sonuglari gerekse de bu konuda
alinabilecek 6nlemler konusundaki disilincelerini ifade ederken konu ile iliski kurulamayacak konulara da

deginmislerdir. Konu bazen cevre kirliligi ile bazen kagak avlanma ile veya altyapi sorunlari ile iliskilendirilmistir.

ONERILER

Katiimcilarin biyik cogunlugunun kendisini iklim degisikligi konusunda yetersiz bulmasi ve bu konuda egitim
almak istediklerini ifade etmeleri konu hakkinda diizenlenecek yeni egitim faaliyetlerine ihtiya¢ duyuldugunu
acik¢a ortaya koymaktadir. Bu baglamda iklim degisikligi konusunda cografya 6gretmenlerine 6zel egitimlerin

dizenlenmesi gerekmektedir.

Bu sebeple konu hakkinda yapilacak egitimlerin giincel bilgiler icermesine 6zen gosterilmelidir. Boylece
O0gretmenlerin mezun olduklari dénemdeki bilgileri ile glinimizdeki bilgileri arasindaki farklar azaltilacak bir gesit

glincelleme de yapilmis olunacaktir.

Cografya 6gretmenlerinin kolayca ulasabilecekleri, bilimsel gecerliligi olan internetten kolayca ulasilabilen bilgi
kaynaklari -web siteleri, sosyal medya hesaplari vb.- Uretilmeli ve 6gretmenlerin bu kaynaklara kolaylikla

ulasabilmeleri saglanmalidir.

875



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 22, 2023

Katilimcilarin iklim degisikligi konusundaki temel bilgi kaynaklarindan biri olmasi nedeniyle liniversitede verilen
derslerin icerigi ve giincelligi 5nem tasimaktadir. Bu sebeple s6z konusu ders miifredatlari yeni bilimsel gelismeler

1siginda yeniden elden gegirilmeli ve gerekli giincellemeler yapilmahdir.

Etik Metni

Bu c¢alismada derginin yayin ilkelerine ve yazim kurallarina, arastirma ve yayin etigi kurallarina uyulmustur.
Calismaya ilgili ortaya c¢ikabilecek her tirlii ihlalde sorumluluk yazara aittir. Arastirma igin Necmettin Erbakan
Universitesi Sosyal ve Beseri Bilimler Bilimsel Arastirmalar Etik Kurulu Baskanhg’nin 13/05/2022 tarih ve

2022/164 no’lu karari ile etik kurul izni alinmistir.
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