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The Effect of Climate Change Education on the Knowledge
and Awareness Levels of Atatiirk University Students

Atatiirk Universitesi Orneklemi'nde iklim Degisikligi Egitiminin Universite
Ogrencilerinin Bilgi ve Farkindalik Diizeylerine Etkisi

Aslihan ESRINGU?! “, Siileyman TOY?

6z

iklim degisikligi kiiresel bir problemdir. Tiirkiye ise iklim degisikliginin cesitli tehlikelerle giinliik yasami etkilemeye basladigi iilkelerden biridir.
Bu soruna 6nerilecek ¢6ziim énerilerinden biri egitim faaliyetleridir. Tiirkiye ise geng niifus oraninin AB deki diger (ilkelere gére daha yliksek
oldugu bir lilkedir. Bu nedenle egitim faaliyetlerine genglerden baslamak gerekmektedir. Genglere verilecek egitim faaliyetleri ile dogru tutum
ve yasam bicimleri gelistirilerek farkindaliklari artirilarak ¢éziimler iiretilebilir. Yapilan bu ¢alismaya, Atatiirk Universitesinin iktisadi ve idari
Bilimler (Kamu Yénetimi, Ekonomi ve isletme béliimleri), Edebiyat (sosyoloji ve cografya béliimleri; 6§renciler), Mimarlik ve Tasarim (Sehir ve
Bdlge Planlama, Mimarlik, Peyzaj Mimarlgi Béliimleri), Hukuk, Ziraat ve Turizm fakdilteleri dahil edilmistir. Bu fakiiltelerin farkl bélimlerinden
toplam 60 égrenci egitime katilmistir. Egitim programi 3 giin devam etmistir. Egitim sirasinda 6n anket ve son anketler yapilarak egitim
faaliyetlerinin katiimci 6grenciler (zerinde etkisi arastirilmistir. Arastirmanin sonuglarina gére, egitimlerin katilimci 6grencilerde iklim
degisikliginin nedenleri, etkileri ve sorunlara karsi alinmasi gereken énlemler konusunda 6nemli diizeyde farkindalik olusturdugu
belirlenmistir.
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ABSTRACT

Climate change is a global problem. Turkey, on the other hand, is one of the countries where climate change has begun to affect daily life with
various dangers. One of the solutions to this problem is educational activities. Turkey, on the other hand, is a country where the rate of young
population is higher than other countries in the EU. For this reason, it is necessary to start educational activities from young people. With the
educational activities to be given to the youth, solutions can be produced by increasing their awareness by developing the right attitudes and
lifestyles. City and Regional Planning, Architecture, Landscape Architecture Departments), Law, Agriculture and Tourism faculties are included.
A total of 60 students from different departments of these faculties attended the training. The training program continued for 3 days. During
the training, the effects of the training activities on the participating students were investigated by conducting pre-questionnaire and post-
questionnaires. According to the results of the research, it was determined that the trainings created a significant level of awareness in the
participant students about the causes and effects of climate change and the precautions to be taken against the problems.
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The Effect of Climate Change Education on the Knowledge and Awareness Levels of Atatiirk University Students

INTRODUCTION

Identifiable changes in prevalent climatic conditions over a long-time span result from “natural internal
processes” or “external forcing factors” including those originating from anthropogenic activities (IPCC
2013, 2018, Turkes 2020). As the impacts of climate change go beyond national borders and intensify
depending on the geographical points, all types of earth surfaces face threats caused by the change.
Over the last decades, awareness level among society has consistently increased about that human
activities are the main cause of climate change depending on the witnessed impacts like heat waves,
health problems, obligatory changes in lifestyles, loss of natural resources and unstable weather
events (Abid et al., 2016). In order to be prepared for the risks of climate change, local action plans are
advised to countries and regions. In this respect, local civil awareness and initiatives are forefront both
to make their locations adaptive and mitigate their contribution to the change (Fernandez et al., 2018).
Raising awareness through some formal or informal educational, training and meeting activities on
sustainable environment and development including climate change and taking at least individual
measures are among what people should do against climate risks (Tanriverdi, 2010). In this sense,
people should learn how to develop necessary individual attitudes, understanding, values and skills
compatible with the new conditions caused by climate change to adapt and mitigate its impacts.
Numerous countries have initiated programs, grants and projects to highlight the need to educate
people in tackling with global climate change (Liu et al., 2016).

As one of the countries in the Mediterranean region with high vulnerability in terms of climate change,
Turkey is counted among the risk group (Gezer and ilhan, 2021). According to Turkey’s climate
assessment report, 2020 experienced the most extreme weather events with 984 events e.g. heavy
rain/flood (30%), storm (27%) and hail (23%). Other events were lightning (7%,) snow (5%), landslide
(2%) and frost and avalanche, wild fire, sandstorm, high temperature and fog by less than 1%. In the
same report, it was emphasized that there has been an increasing trend in extreme weather events,
especially in the last two decades (MGM, 2021). Therefore, especially young people should be aware
of all climatic matters from its reasons to results and adaptation and mitigation measures including
individual ones. Environmental education is expected to give theoretical information and develop
skills, behaviours and build values among the targeted mass (Ardoin et al., 2020). When the society
becomes ready to combat climate change by increasing awareness levels and creating a social layer at
the first step who can move for common benefits to protect environment then the collaborative
actions can be possible. In this development process the role of effective environmental education
using various techniques is vitally important. It is reported in a review study (Ardoin et al., 2020)
analysing 105 studies on environmental education that the programs focus on direct and indirect
outcomes and those involving indirect results are generally confined to local issues. In a survey study
conducted among pre-service teachers, it was seen that 84.3% of pre-service teachers agreed that
environmental education should be started in pre-school period (Oztirk and Oztiirk, 2015).
Environmental education is an important issue that should be developed with formal education
starting from the family of the individuals and should be supported by the society (Cabuk and
Karacaoglu, 2003). In a study conducted by Messer (2015), it is reported that there is some evidence
that individuals who have received higher education are more aware of the effects of their behaviour
and more interested in social welfare. From this perspective, it will be easier to understand that
environmental education helps to build a society that is more conscious of its own decisions and moves
towards a sustainable future.

It was shown in a study (Oguz et al., 2011) conducted on the students from Landscape Architecture,
Environmental Engineering and City and Regional Planning department at Ankara University, Turkey
that the level of environmental awareness is independent of the students' departments and although
they are conceptually aware of environmental problems and conservation of resources. Sivamoorthy

| Urban Culture and Management ISSN: 2146-9229 596 v 3
A



Atatiirk Universitesi Orneklemi'nde iklim Degisikligi Egitiminin Universite Ogrencilerinin Bilgi ve Farkindalik Diizeylerine Etkisi

et al., (2013) stated that university students in India reflected high level of awareness in all activities
related to the environment regardless of gender. Sadati (2014) found in the scope of a survey study
conducted over 150 students at different faculties of Eastern Mediterranean University, North Cyprus
Turkish Republic to measure their level of knowledge about environmental problems that the general
environmental awareness and knowledge level of the students were quite low.

Environmental education should be in a structure that covers the process from pre-school period to
the end of higher education (Given, 2013). The education provided is seen as an important way to
raise awareness of students about environmental problems (Fernandez-Manzanal et al., 2007). The
aim of environmental education is not only to increase the knowledge level of individuals, but also to
ensure the formation of sustainable societies by mobilizing changes in environmental attitudes and
behaviours and to protect the sustainable environment (S6nmez, 2018; Guerra et al.,, 2020). As
students will be the decision-makers of society in the near future, their attitudes and behaviours on
environmental protection are vital for successful environmental development (Saadati 2014).
Therefore; the priority of higher education institutions should be to foster interdisciplinary thinking
and analysis (Azeiteiro et al., 2015). Considering that university campuses are a part of the city
ecosystem, their social role is to set an example for sustainable practices as they have an impact on
the environment (Bantanur et al., 2015; Cortese, 2003). It was found as the result of a survey study
(Sahu et al., 2015), which was carried out over 117 university students from various departments that
their environmental awareness level was not high enough. It was suggested in another study carried
out in China that environmental education should be improved and evaluated systematically in the
majority of higher education institutions in the country to meet the increasing demand for sustainable
development and the protection of natural resources (Xiong et al., 2013).

UN Sustainable Development Goals make universities responsible for environmental education due to
their institutional framework (Ramos et al., 2015). Wachholz et al. (2014) stated that it is only possible
through higher education to transfer information about environmentally friendly activities and actions.
In especially the 21st century, the increase in the number and variety of environmental problems and
the pressure of the increasing human population on natural resources caused universities to integrate
in the matter (Guerra et al., 2020). Youth have raised their awareness and developed sensitiveness
towards environment and climate change through various types of education, training and media.
Global Shapers Annual Survey 2017 by the World Economic Forum (WEF 2017) over 25,000 young
people all over the world shows that nearly half (48.8%) of all young people see climate change and
destruction of nature to be the matter to impact the world today. Ninety percent of 1.8-billion young
people (10 — 24 years) all over the world live in the developing countries (Fatusi, 2016). Turkey is
categorised among the developing countries by United Nations (2020) and 15.4 % of country’s
population is composed of young people between 15 and 24 years old.

Impacts of climate change on youths in the developing countries are expected to be larger than those
in developed ones thus bringing additional social, economic and political loads to youths. Therefore, it
is vitally important to prepare international, national and local mitigation and adaptation strategies
with the participation of young people. For this aim, it would be beneficial to increase the awareness
and interest of young people about climate change through formal or informal education activities
such as formal lectures, short training courses, conferences, trainings, congresses and workshops.

This study was conducted to 1) give brief information about a EU supported project, University Youth
is Discussing Climate Change at the peak of Anatolia, carried out in the east part of Turkey with the
participation of university students; 2) to show the results of a short — term training on climate change
applied to the students and 3) to investigate and determine the perception about climate change,
environmental awareness and concerns among youth to assess the need for education or regulation
on the educational system at especially higher education.
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Material and MethodMaterial and Method
2.1. Study Area

This study was carried out at Atatlirk University in Erzurum, which is in the eastern part of Turkey
(1.850 — m to 2.100- m elevation and 39.55N and 41.16E in TRA1 NUTSII Region). The University is a
largely — structured body with 24 faculties, 8 institutions, 13 vocational schools and 42 research and
application centres and implements projects also about 13th Goal, Climate Action.

2.2. Study Group

In 2019, an EU Project, “University Youth Discussing Climate Change at the summit of Anatolia” was
conducted to raise awareness about climate change among university students. In the scope of the
project, subjects were selected from the 2nd and 3rd grade students at Economics and Administrative
Sciences (10 students), Literature (10 students), Architecture and Design (10 students), Law (10
students), Agriculture (10 students) and Tourism faculties (10 students). Totally 60 voluntary students
(58.3% female) were included in the study. Atatilirk University Ethics Committee conformity-approval
certificate was obtained from the Science and Engineering Ethics Committee on 07.12.2021 for the
study.

2.3. Method and Data Collection

Each student included in the study completed a questionnaire form uploaded in digital media before
the training program. A training program including a half — day seminary and a detailed one — day
informative lecture about climate change was applied to the students. All the program was headed
with the participation of two international experts Prof. Dr. M.T. and Dr. M.D. Both experts have deep
information about the causes and results of climate change and adaptation and mitigation aspects
since they represent Turkey several times at scientific international meetings like those of IPCC.
Specialists informed the students about the thematic and sectoral conditions at present and in the
future. After the training program, students completed again the questionnaire form to determine
their knowledge and awareness level after the project.

It was aimed to determine the effect of the climate change training on participant students using a one
— group pre-test — post — test study design (before and after training without a control group; Karasar,
2005). Students’ improvement level for the awareness and knowledge for climate change was assessed
by applying climate change awareness scale to students before and after the education activities.

A qualitative data collection tool was used to assess students’ improvement level in terms of
awareness and knowledge about climate change. An awareness level scale including 24 questions was
used as a data collection tool to assess participants' knowledge and awareness about climate change.
Questions in the questionnaire determine the change in the knowledge and awareness of the students
as a result of the project activities regarding climate change. Likert scale involved the options of
"Agree", "No idea" and "Not agree". While creating the mentioned scale, those in previous studies on
the same subject were used for the evaluation (Mead et al, 2012; Cvitanovic et al. 2014; Pfautsch and
Gray, 2017; Frondel et al. 2017; Visschers 2018). The scale was applied to the students before and after
the training to determine the improvement in their awareness levels. In addition, Chi-square test was
used in the evaluation of the last survey questions. Each question has been tested with 95%
confidence.
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RESULTS AND DISCUSSION

Students’ responses to the questions were evaluated in percentage distributions in the following
tables. In order to determine the students’ knowledge level about climate change, the question “Have
you ever heard about climate change before?” was considered and the distribution of the answers
“Yes”, “No” and “No ldea” was 95.5%, 3.0% and 1.5%, respectively. This question was included in the
list before training and the answers show that a very significant portion of the students have heard
about climate change before.

In order to determine the in-depth knowledge level of students about the climate change, the question
“Would you say you know what climate change means?" was considered before and after the training.
It is seen that before the training 23.4% of the students replied “absolutely yes” before training and
72.3% after the training. Training is supposed to have high level impact on the knowledge development
of students about climate change. This result can also reveal the interest of students in the
environmental matters i.e. climate change (Table 1). It is also seen from Table 1 that the choices
"Partially", "No idea" and "Not much" decrease after training possibly because a significant portion of
the students learned and gained self - confidence about the definition and scope of climate change.

Table 1. Students’ views on the meaning of climate change

Would you say you know what climate change means?

Absolutely Yes Partially No idea Not much
Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test
23.4% 72.3% 68.8% 25.5% 1.6% - 6.3% 2.1%

The questions “Have you heard about climate change before this survey” and “Can you tell us what
climate change means”? are evaluated together. It is thought that students had only superficial
opinions about climate change and they were informed sufficiently after training. The question "Do
you think climate changes? / Do you believe the climate is changing more and more?" are evaluated
based on the students’ replies. Students think that climate changes before and after the training (Table
2). Itis seen from the results that students heard about climate change, but they did not know enough
about the definition and effects of climate change. The students reflected a considerably high level of
awareness about climate change. However, they believed before the training that their knowledge is
not sufficient but increased significantly after training. In a survey study conducted by Li and Liu (2021)
on university students, preliminary research results showed that 97% of students believe it exists and
have a high level of anxiety about global warming.

Table 2. Students' views on the existence of climate change

Do you think climate changes? / Do you believe the climate is changing more and more?

Yes No
Pre —test 98.5 % 1.5%
Post — test 100 % -

The students’ responses to the question "What are the causes of climate change?" before training
included at the first three rows are fossil fuels, greenhouse gases from large companies and motor
vehicles while after training they are the same but in different order and percentages (Table 3). In a
similar study, comparing the views of US and Chinese university students on climate change, it was
revealed that only 59% of US students and almost all Chinese students believed that the causes of
climate change were primarily due to human activities (Jamelske et al., 2013).

| Kent Kultiri ve Yonetimi  ISSN: 2146-9229 599 4 3



The Effect of Climate Change Education on the Knowledge and Awareness Levels of Atatiirk University Students

Table 3. Students' views on the causes of climate change

What are the reasons for climate change?

Causes Pre-test % Post-test%
Fossil fuels such as oil and coal 77.3 93.6
Greenhouse gases from large companies and motor vehicles 75.8 85.1
Deforestation 66.7 91.5
Greenhouse gases (methane) from livestock breeding 39.4 85.1
Natural events like ocean currents 22.7 53.2

No idea 1.5 -

We cannot say only one event but it is nature’s usual behaviour 1.5 -

Humans’ misuse of natural resources 1.5 -

Students’ responses to the question related to possible effects of climate change in the future before
and after the training in the first three rows are temperature increase, loss of flora and fauna and
decrease in rainfall in varying percentages (Table 4). After many negative events such as wild fires,
floods, temperature increase, sea level rises, loss of fauna and flora due to climate change, people may
experience hopelessness and anxiety (Cunsulo and Landman 2017; Cunsola and Ellis 2018).

Table 4. Students' views on the possible effects of climate change in the future

Do you know anything about the possible effects of climate change in the future in your city, country or in
the world?

Possible effects Pre-test % Post-test %
Temperature will increase 80.3 97.9
Loss of flora and fauna 57.6 68.1
Rainfall decrease 455 53.2
Trees will die 455 68.1
Erosion increases 40.9 63.8
Sea level rises 36.4 70.2
Rainfall increases 28.8 42.6
Ocean’s temperature will increase 22.7 38.3
Temperature decreases 13.6 8.5
There is an order in nature right now 1.5 -

It will affect city life 1.5 -
Disasters will increase - 2.1
No idea 1.5 -

Responses of students to some statements regarding climate change before and after the training are
given in Table 5.

Table 5. Students' views about the statements on climate change

Absolutely agree Agree Indecisive Disagree Absolutely disagree
Before % After % Before % After % Before % After % Before % After % Before % After %
Human activities are responsible for climate change

53.0 79.5 39.4 25.0 6.1 2.3 2.3 - - -

Every individual can do something to adapt to climate change

42.4 88.6 42.4 18.2 15.2 - - - - -
Natural changes in the environment are also responsible for climate change

34.8 51.1 42.4 31.9 19.7 17.0 3.0 - - -

Living today is more important than worrying about the effects of climate change fifty years later

12.1 6.4 28.8 17.0 9.1 12.8 24.2 17.0 25.8 46.8
Climate change can reduce the quality of life of future generations

65.2 78.7 31.8 14.9 1.5 2.1 1.5 - - 4.2
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It is seen from the analysis of students' responses that the thoughts about the statement "Living today
is more important than worrying about the effects of climate change fifty years later." shifted very
clearly from "agree" and "indecisive" to "absolutely agree" after training. Such a result clearly reveals
that the training in the project caused a significant improvement in students' understanding of climate
change.

Another question is aimed to determine students’ feelings (emotions) towards climate change. It was
determined that the emotions of "dreadful”, "sad" and "hopeful" are dominant among the responses
(Table 6). The critical result is that the rate of feeling "sad" decreases after training compared to those
before training. The rate of "hopeful" and “dreadful” increases after training compared to that before
training. These results may show that the training introduced the scope of climate change thoroughly
and gave detailed information about the adaptation and mitigation efforts, global political initiatives
on the world agenda. Therefore, when students learned the causes and impacts of the change and
international efforts, they felt some terrible and then their sadness began to remove and turned out
to be hope. In other words, it is understood that a significant number of students developed an
understanding that some measures can be taken for climate change and the negative situation can be
controlled. However, it is observed that approximately one — fourth of the students have “dreadful”
feeling about climate change and this tendency continues despite the activities.

One of the questions students replied before and after the training was "Would you like to learn more
about climate change?" For the mentioned question, majority of the students replied that they want
to proceed learning about climate change both before and after training even though a small rate of
decrease is seen after training. This may be due to that students learned complex relations between
the factors causing climate change and from an academic perspective they realised that the studying
climate and climate change is a difficult subject (Table 6). Stewart (2021) supports the present results.
The observed consequences of climate change or its possible effects in the future have revealed that
it can lead to psychological-based reactions such as fear, stress, trauma, depression and anxiety in
individuals. Specifically, anxiety and worry have become the focus of research on the psychological
effects of climate change. In another study, researchers in Australia observed that climate change
creates stress, anxiety and depression (Searle and Gow 2010). In June 2016, a 15-item cross-sectional
guestionnaire investigating climate change knowledge, anxiety, and behaviour change was
administered to 1118 university students at nine universities across Taiwan. It was determined that
65% of the respondents were "somewhat worried" and 28% were "very", while the rest were at a
negligible level. It was also revealed that the most important need is not more education but policy
leadership (Giusto et al, 2018).

Table 6. Students' views on their feelings and knowledge about climate change

How do you feel about climate change?

Feelings Before (%) After (%)
Dreadful 22.7 23.4
Indecisive 9.1 4.3
Angry 3 -
Sad 33.3 23.4
Worried 1.5 -
Weak 3 2.1
No feeling 1.5 -
Hopeful 25.8 46.8
Would you like to learn more about climate change?
Yes 95.5 93.6
No - 2.1
No matter 4.5 4.3
Not sure - -
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In order to determine whether the students know about the individual measures to take to adapt or
mitigate climate change, two questions were asked before the training. Their replies and long answers
are givenin Table 7. It is seen from the results that 59.1% of the students answered "No" and "No idea"
while 40.9% answered “Yes”. By considering the answers, it is understood that a considerable rate of
the students tries to do something against climate change, but they do not know the relation of these
measures with climate change. The rates of students performing activities such as turning off the lights
and tap is quite high (86.4% - 89.4%) but the rate of those answering "No" and "No idea" is higher. This
shows that the students really have no idea about what to do for mitigating or adapting climate change.

Table 7. Students' views on adaptation and struggle against climate change

Have you ever taken any measures to adapt / combat climate change?

Answers %
Yes 40.9
No 45.5
No idea 13.6
Have you ever done anything to adapt / combat climate change?
| planted grassy plants 27.3
| planted trees 72.7
| protected plants from chopping 24.2
| cared for trees and vegetation 21.2
| cleaned the garbage from the water drains 13.6
If not in use | turned off the lights 86.4
| turned off the taps if not used 89.4
I made green areas like parks and gardens 10.1
No idea 1.5

The students were also asked whether they had experienced any unusual weather events (flood, heat
waves, drought etc.) before training and the answers are presented in Table 8.

Table 8. Students' opinions and experience about the extreme weather events

Have you ever experienced extreme / unusual weather events?

Yes No I don’t remember
57.6 % 333% 9.1%

What extreme / unusual weather events have you experienced?

Flood due to heavy rain 485 %

Flood from sea or surface runoff overflow 15.2%

Drought 18.2%

| haven’t experienced 45 %

I don’t remember 33.3%

From the table, it is seen that more than half of the students have experienced extreme meteorological
events such as droughts or floods caused by the sea or overflow of surface currents. The importance
of experiencing such events is that students are expected to be more sensitive to climate change and
its expected results. When considering the type of extreme events in the same table, it is seen that
some of the students do not even remember their experience but a significant part reported that they
experienced extraordinary meteorological events. Such students are expected to be more interested
in the climate change and they are accepted to be more prone to learn about it. This situation is also
supported by the rate of replies to previous questions (e.g. Would you like to learn more about climate
change? in Table 6).
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Questions about the possible measures to be taken by students to extreme events as well as about the
sources of warnings were evaluated based on the answers given in Table 9. It is seen that a significant
rate of the students (37.9%) does not even have any idea about what kind of measures they can take
for extreme events. This result shows how important and necessary it is to inform students and people
in general. The answers related to the extreme meteorological events show that more than half of the
students were affected negatively by these events. It can be stated that these negative effects will
make students and people in general more sensitive to weather and climate — related issues and
behave responsible for taking measures. From the answers to the question related to the source of
meteorological warning information, it is understood that the students learned the warnings mainly
from television, internet and social media. It was determined as the result of the study conducted on
400 students from 2 private and 2 state universities in Bangladesh that education and social media
were effective on the environmental awareness of people in the rates of 98% and 78.8% respectively
(Majumder 2017). It was suggested in a study conducted at the Sulaimani University in Iraq that various
educational activities such as seminaries should be organised to increase awareness level of students
towards environmental matters since formal courses for students are insufficient (Hamaamin et al.,
2019). Students were reported to show higher level of awareness and perform environmentally
friendly attitudes and behaviours after getting an education on environmental problems and
protection (Schmidt & Blumentritt 2007). At Baia Mare North Central University, 358 students from
different specialties (engineering, electrical, mechanics and economics) were surveyed to examine the
relationship between their students' perceptions, attitudes and environmental behaviours. In this
study, it was stated that the students engaged in activities related to environmental protection
(volunteering, warning, participation, recycling of materials) using new products and “greener” energy
(Boga and Saragh 2019). It is known that mass media, non-governmental organizations and social
media play a very active role in raising environmental awareness among individuals (Jusoh et al, 2018).
Another study which investigated the source of awareness among the students attending university
found that 75.5% of them get information from the internet and TV (Erdal et al., 2013).

Table 9. Students' views on the measures to be taken against extreme weather events, their types
and source of warnings

Answers %
What have you done to be prepared if you experience the same events again?
A more reliable house against disasters -

I cleaned the water drain 3.0

| planted a tree 10.6
| tried to stop tree chopping 39.4
| took care of trees and other plants 22.7
Nothing 15.2
No idea 37.9
| haven’t experienced 1.5
How did the severe meteorological events you experienced affected you?

It caused damage to my house 12.1
It harmed animals 16.7
It destroyed agricultural products 45.5
Caused financial loss 24.2
It harmed public health 13.6
It destroyed drinking and potable water 15.2
None 13.6
No idea 13.6
No answer 121
How can you be informed about warnings for meteorological events?

Radio 6.1
TV 84.8
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Newspaper 15.2
Internet 81.8
Friends /Family 31.8
Social media 59.1
| observe the changes in the weather 30.3
None 0
No idea 1.5

Answers to the question related to the protection from extreme weather events are given in Figure 1.
It is seen that small portion of the students stated that they have not been informed by the authorities
about what to do during severe weather events. The final question is about the education activities
like informal training or class at school on climate change. According to the answers given it is seen
that a considerable part of the students does not attend such meetings or classes (Figure 1).

Have you ever been informed by the authorities about what to do in
the face of severe weather events (flood. drought. etc.)?

m Yes (%)
= No (%)
= Noidea (%)

Have you ever attended an information meeting or lecture at school
on climate change?

HYes (%)

m No (%)

m Noidea (%)

Figure 1. Informing students about weather events and their views on taking lessons about climate
change

Statistical Analysis of Students Participating in Education by Gender, Age, Faculty and Department
Differences by Gender

The answers given by the students according to their gender were statistically evaluated according to
the chi-square test. The expressions and test results that are different (p <0.05) as a result of the
statistical analysis are shown in Table 10. “Have you ever encountered extreme/extraordinary weather
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events?” (flood, big waves, drought, etc.) and the answers of those who answered “yes” are dependent
on gender.

Table 10. Expressions with significant differences according to gender

Questions Chi-Square P
Have you ever experienced extreme / unusual weather events? 9,5532 0,008
If yes, what were these events? 18,509° 0,018

Differences by Age

The answers given by the students according to age were statistically evaluated according to the chi-
square test. The expressions and test results that are different (p <0.05) as a result of the statistical
analysis are shown in Table 11. “Have you ever taken any measures to adapt / combat climate change?”
The answer of this question is age dependent. “How do you stay informed of warnings about
meteorological events?” It was determined that the question differed significantly according to age.

Table 11. Expressions with significant difference according to age

Questions Chi-Square P
Have you ever taken any measures to adapt / combat climate change? 94,0002 0,000
How do you stay informed of warnings about meteorological events? 94,000° 0,000

Differences by faculty

The answers given by the students according to their faculties were statistically evaluated according
to the chi-square test. The expressions and test results that are different (p <0.05) as a result of the
statistical analysis are shown in Table 12. The questions “Have you ever experienced extreme / unusual
weather events? How can you be informed about warnings for meteorological events?” “Have you
ever taken any measures to adapt / combat climate change?” It was determined that the answers to
the questions differed significantly according to the faculties and the answers were dependent.

Table 12. Expressions with significant differences according to faculties

Questions Chi-Square P

Have you ever experienced extreme / unusual weather events? 80,3752 0,001
How can you be informed about warnings for meteorological events? 580,3162 0,012
Have you ever taken any measures to adapt / combat climate change?? 561,907° 0,008

Differences by department

The answers given by the students according to the departments were statistically evaluated according
to the chi-square test. The expressions and test results that are different (p <0.05) as a result of the
statistical analysis are shown in Table 13. The answers to the questions of “Would you say you know
what climate change means?” “Do you know anything about the possible effects of climate change in
the future in your city, country or in the world?” “Would you like to learn more about climate change?”
“How did the severe meteorological events you experienced affected you?” were determined to differ
significantly according to the departments and the differences in the results were dependent on the
departments.

Table 13. Expressions with significant differences according to the departments

Questions Chi-Square P

Would you say you know what climate change means? 81,94° 0,003

Do you know anything about the possible effects of climate change in the future in 861,667 0,016
your city, country or in the world?

Would you like to learn more about climate change? 69,432 0,036

How did the severe meteorological events you experienced affected you? 616,222% 0,026
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CONCLUSION

The study is expected to change the perception of students about climate change because they raised
both their knowledge and awareness at significant rates. They heard about climate change before but
had no efficient information about it. In the study, participant students learned what climate change
means after the training activities. Students’ knowledge level about the causes of climate change
seems to increase since a significant portion of the students raised awareness about the causes of
climate change after training. The awareness level among the students related to climate change for
its possible future effects seems to have increased after training. As the result of the education given,
the majority of the students have changed their opinions about the climate change. A significant
portion of the students previously experienced floods, drought, heat waves etc. and faced extreme
weather events. Students are not aware that some activities in daily life may be indirectly important
for the climate change process. Students have raised awareness to a certain degree towards that
people will be affected more by the problems due to climate change in the future. It was seen that a
significant portion of the students developed an understanding as the result of the education that
required measures could be taken for climate change by controlling the negative situations. The
students are aware that trees are among the important factors in the mitigation of the effect of climate
change and the maintenance of trees and other plants is important. Among the measures to be taken
against climate change, prevention of trees from chopping is counted in the first rows by students thus
the students gained awareness about the importance of trees in this process. It is seen that students
are not informed about what to do in the face of severe weather events. Students have not
participated in any training / education activities related to climate change before. Students got
information and warnings about meteorological events from mass media such as radio, TV, internet
and social media. It can be concluded that the educational activities carried out in the project caused
a significant improvement in students' understanding of climate change. In addition, as a result of the
statistical analysis, it was determined that the factors of age, gender, faculty and department were
effective on the answers given by the students to the survey questions. It is reported in several reports
beginning with those belonging to IPCC that the impacts of climate change may be seen denser in the
less developed and developing countries. Turkey is a developing country and its natural resources are
being used for the economic development. In order for the country to develop sustainably, decision
makers in the future should be aware of the present situation of climate change and future projection.
Therefore, education programs including several types of activities like seminary, conference,
workshop etc. should be organized in especially universities. Educating university students is an easy
way to disseminate the subject and increase the awareness level since they are very active in social
media and daily life. It is important and urgent to ensure that young people who will be in management
positions in the future participate in climate policy and create the necessary representation
mechanisms.

Compliance with Ethical Standard

Conflict of Interests: The authors declare that for this article they have no actual, potential or
perceived conflict of interests.

Ethics Committee Approval: Ethics committee is required for this study
Funding Disclosure: EU Program (sub-grant Env.Net )

Acknowledgments: (if applicable)

Present study considers the results of the workshop organised in the scope of the project “University
Youth is Discussing Climate Change at the Peak of Anatolia” by EU Program (sub-grant Env.Net)

| Urban Culture and Management ISSN: 2146-9229 606 v 3



Atatiirk Universitesi Orneklemi'nde iklim Degisikligi Egitiminin Universite Ogrencilerinin Bilgi ve Farkindalik Diizeylerine Etkisi

REFERENCES

Abid, M., Schilling, J., Scheffran, J., Zulfigar, F. (2016). Climate change vulnerability. adaptation and risk
perceptions at farm level in Punjab. Pakistan. Science Total Environment, 547. 447-460.

Ardoin, N.M., Bowers, A.W., Gaillard, E. (2020). Environmental education outcomes for conservation:
A systematic review. Biological Conservation. 241, 108224.

Azeiteiro, U.M., Bacelar-Nicolau, P., Caetano, F.J.P., Caeiro, S. (2015). Education for sustainable
development through e-learning in higher education: experiences from Portugal Journal Clean
Production, 106.308e319.

Bantanur, S., Mukherjee, M., Shankar, R. (2015). Emerging dimensions of sustain-ability in institutes of
higher education in India. International Journal Sustainable Built Environment,. 4 (2) 323-329.

Boca, G.D., Saragh,S. (2019). Environmental Education and Student’s Perception, for Sustainability.
Sustainability 2019, 11, 1553; doi:10.3390/su11061553

Cabuk. B., Karacaoglu, C. (2003). Evaluation of university students’ environmental awareness. Ankara
University Journal of Faculty of Education, 6(1-2). 189-198.

Cvitanovic, C., Marshall, N. A., Wilson, S. K., Dobbs, K., & Hobday, A. ). (2014). Perceptions of Australian
marine protected area managers regarding the role, importance, and achievability of
adaptation for managing the risks of climate change. Ecology and Society, 19(4).

Cortese, A.D. (2003). The critical role of higher education in creating a sustainable future. Planning for
Higher Education, 31 (3):15-22.

Cunsulo, A.; Landman, K. Mourning Nature; McGill-Queens University Press: Montreal, QC, Canada,
2017. 31.

Cunsolo, A.; Ellis, N.R. Ecological grief as a mental health response to climate change loss. Nat. Clim.
Chang. 2018, 8, 275-281. [CrossRef]

Erdal, H., Erdal, G., Yiicel, M. (2013). Environmental Awareness Research for University Students: Case
of Gaziosmanpasa University. Gaziosmanpasa Journal of Scientific Research 4. 57-65.

Fatusi, A.O. (2016). Young People’s Sexual and Reproductive Health Interventions in Developing
Countries: Making the Investments Count. Journal of Adolescent Health 59, S1eS3

Fernandez-Manzanal, R., Rodriguez-Barreiro, L., Carrasquer, J. (2007). Evaluation of environmental
attitudes: analysis and results of a scale applied to university students. Science Education,
91(6), 988-1009.

Frondel, M., Simora, M., & Sommer, S. (2017). Risk perception of climate change: Empirical evidence
for Germany. Ecological Economics, 137, 173-183

Giusto,B.D., Lavallee,J.P., Yu, T.Y (2018). Towards an East Asian model of climate change awareness: A
questionnaire  study among university students in  Taiwan. Plos  One,
https://doi.org/10.1371/journal.pone.0206298 .

Guerra, A.0.P.D.C,, Schoefs, F. (2020). Preparing engineering students for collaborative project-work:
Piloting an online course on PBL and project management. In A. Guerra, A. Kolmos, M. Winther,
& J. Chen (Eds.), Educate for the future: PBL, Sustainability and Digitalisation 2020 (1 ed., pp.
30-42). Aalborg Universitetsforlag. Annual Survey 2017 by the World Economic Forum (WEF
2017).

Guven, E. (2013). Development of environmental problems attitude scale and determination of
teacher candidates’ attitudes. Journal of Gazi Education Faculty,. 33(2). 411-430.

Hamaamin, Y.A., Abdullah, J.B. (2019). Assessing Environmental Awareness of Students at the
University of Sulaimani. Journal of Zankoy Sulaimani, 21 — 2 (Part-A).

Hartmann, D. L., Klein Tank, A.M.G., Rusticucci, M., Alexander, L.V., Bronnimann, S., Charabi, Y.,
Dentener, F.J, Dlugokencky, E.J, Easterling, D.R., Easterling, A., Kaplan, B.J., Soden, P.W.,
Thorne, M., Zhai, P.M. (2013). Observations: Atmosphere and Surface. In: Climate Change
2013: The Physical Science Basis. Contribution of Working Group | to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA.

IPCC (2013). Annex lll: Glossary [Planton, S. (ed.)]. In: Climate Change 2013: The Physical Science Basis.
Contribution of Working Group | to the Fifth Assessment Report of the Intergovernmental

| Kent Kultiri ve Yonetimi  ISSN: 2146-9229 607 4
A




The Effect of Climate Change Education on the Knowledge and Awareness Levels of Atatiirk University Students

Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung,
A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA.

IPCC (2018). Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report on the
impacts of global warming of 1.5°C above pre-industrial levels and related global greenhouse
gas emission pathways, in the context of strengthening the global response to the threat of
climate change, sustainable development, and efforts to eradicate poverty. In Press.

IPCC (2018a). Global warming of 1.5°C. An IPCC Special Report on the impacts of global warming of
1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in the
context of strengthening the global response to the threat of climate change, sustainable
development, and efforts to eradicate poverty. In Press.

Jamelske, E., J. Barrett, and J. Boulter. 2013. “Comparing Climate Change Awareness, Perceptions, and
Beliefs of College Students in the United States and China.” Journal of Environmental Studies
and Sciences 3 (3): 269-278. . Crossref.

Jusoh, S., Kamarudin, M.K.A., Wahab, N.A., Saad, M.H.M., Rohizat, N.H., Mat, N.H.N. (2018).
Environmental Awareness Level Among University Students in Malaysia: A Review.
International Journal of Engineering & Technology, 7 (4.34) (2018) 28-32.

Karasar, N. (2005). Scientific Research Methods (14th ed.). Ankara: Nobel Yayinlari Press.

Liu, T., Ma, Z., Huffman, T., Ma, L., Jiang, H., Xie, H. (2016). Gaps in provincial decision-maker’s
perception and knowledge of climate change adaptation in China. Environmental Science
Policy, 58. 41-51.

Li,Y.Y., Liu,S.C. (2021). Examining Taiwanese students’ views on climate change and the teaching of
climate change in the context of higher education. Research In Science & Technological
Education2021,Ahead-Of-Print,1-14.

Majumder, A.K. (2017). Assessments of Environmental Awareness Among the Some Selective
University Students of Bangladesh. American Journal of Education and Information
Technologies, 1(3): 38-42.

Mead, E., Roser-Renouf, C, Rimal, R.N., Flora, J.A., Maibach, E.W., Leiserowitz, A. (2012). Information
Seeking About Global Climate Change Among Adolescents: The Role of Risk Perceptions,
Efficacy Beliefs, and Parental Influences. Atlantic Journal of Communication, 20:31-52.

Messer, C.M., Shriver, T.E., Adams, A.E. (2015). Collective Identity and Memory: A Comparative
Analysis of Community Response to Environmental Hazards, 80 (3);314-339.

Oguz, D., Cakic, I., Kavas, S. (2011). Students’ environmental consciousness in higher education.
Suleyman Demirel Universitesi Dergisi, 12:34-39.

Onal, N. (2017). Behaviour or Process: How should be an environmental education? Journal of History
School. 24: 467 — 477.

Oztiirk, T., Oztiirk,. F. (2015). Opinions of Pre-Service Teachers About Environment and Environmental
Education Ordu University Sample). Balikesir University The Journal of Social Sciences Institute,
18(33), 115-132.

Pfautsch, S., Gray, T. 2017. Low factual understanding and high anxiety about climate warming
impedes university students to become sustainability stewards: An Australian case study.
International Journal of Sustainability in Higher Education, 18(7), 1157-1175.

Ramos, T.B., Van Hoof, S.C.B., Lozano, R., Huisingh, D., Ceulemans, K. (2015). Experiences from the
implementation of sustainable development in higher education institutions: Environmental
Management for Sustainable Universities. Journal of Cleaner Production, 106, 3-10.

Rickinson, M. (2001). Learners and learning in environmental education: a critical review of the
evidence. Environmental Education Research, 7(3). 207-32.

Sadati, S. (2014). Surveying Environmental Awareness-A Green Education Agenda: The Case of Eastern
Mediterranean University. (Doctoral dissertation. Eastern Mediterranean University (EMU)-
Dogu Akdeniz Universitesi.

Sahu, U., Roy, M., Rajkiran, M. (2015). Environmental awareness among undergraduate students in
rural area. IOSR Journal of Environmental Science. Toxicology and Food Technology, 1(4). pp.
27-32.

| Urban Culture and Management ISSN: 2146-9229 608 v 3



Atatiirk Universitesi Orneklemi'nde iklim Degisikligi Egitiminin Universite Ogrencilerinin Bilgi ve Farkindalik Diizeylerine Etkisi

Schmidt, J., Blumentritt, T. (2007). From Intentions to Actions: The Role of Environmental Awareness
on College Students. UW-L Journal of Undergraduate Research X; 1 —4.

Searle, K.; Gow, K. Do concerns about climate change lead to distress? Int. J. Clim. Chang. Strateg.
Manag. 2010, 2, 362-379.

Sivamoorthy, M., Nalini, R., Satheesh Kumar, C. (2013). Environmental Awareness and Practices among
College Students. International Journal of Humanities and Social Science Invention, 2(8): 11-
15.

S6nmez, D. (2018). The necessity of environmental ethics for university students: evaluation of works
on the subject in Turkey. International Journal of Education Science and Technology 4(1). 18-
27.

Stewart, A. E. 2021. Psychometric properties of the climate change worry scale. International Journal
of Environmental Research and Public Health, 18(2). https://doi.org/10.3390/ijerph18020494

Tarim ve Orman Bakanligi Meteoroloji Genel Miidiirligi, 2021. Tiirkiye 2020 Yili iklim Degerlendirmesi
Raporu, https://mgm.gov.tr/FILES/iklim/yillikiklim/2020-iklim-raporu.pdf.

Tanriverdi, B. (2010). Analyzing Primary School Curriculum in Terms of Sustainable Environmental
Education. Education and Science, 34(151). 89-103.

Tol, R.S.J., Downing, T.E., Kuik, O.J, Smith, J.B. (2003). Distributional aspects of climate change impacts.
OECD Workshop on the benefits of climate policy: improving information for policy makers.
Working Party on Global and Structural Policies. ENV/EPOC/GSP(2003)14/FINAL
https://www.oecd.org/env/cc/2483223.

Trenberthi, K.E. (2007). Observations: Surface and atmospheric climate change. In: Climate Change
2007: The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M. Manning,
Z. Chen, M. Marquis, K. B. Averyt, M. Tignor and H. L. Miller (eds.)]. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA.

Tirkes, M., Simer, U.M., Demir, i. (2002). Re-evaluation of trends and changes in mean, maximum and
minimum temperatures of Turkey for the period 1929-1999. International Journal of
Climatology,. 22: 947-977.

Tirkes, M., Simer, U.M. (2004). Spatial and temporal patterns of trends and variability in diurnal
temperature ranges of Turkey. Theoretical and Applied Climatology, 77: 195-227.

Tirkes, M. (2008a). Kiiresel iklim Degisikligi Nedir? Temel Kavramlar, Nedenleri, Gézlenen ve
Ongoriilen Degisiklikler. iklim Degisikligi ve Cevre, 1: 45-64.

Tirkes, M. (2008b). iklim Degisikligi ve Kiiresel Isinma Olgusu: Bilimsel Degerlendirme. [E. Karakaya
(der.)] Kiiresel Isinma ve Kyoto Protokolii: iklim Degisikliginin Bilimsel, Ekonomik ve Politik
Analizi. Baglam Yayinlari, istanbul. 21- 57.

Turkes, M. (2020). Scientific basis of climate change and impacts on Turkey. Climate Change Training
Module Series 1. Enhancing Required Joint Efforts on Climate Action Project. Republic of
Turkey Ministry of Environment and Urbanisation, General Directorate of Environmental
Management http://www.iklimin.org/wp-content/uploads/2020/02/modul 01 en.pdf.

UN 1992. United Nations Conference on Environment and Development, Rio de Janeiro, Brazil, 3-14
June 1992 Volume | Resolutions Adopted by the Conference United Nations. New York, 1993
A/CONF.151/26/Rev.l (Vol. I) United Nations Publication Sales No. E.93.1.8.

UN (2013). Resolution adopted by the General Assembly on 27 July 2012 66/288. The future we
want.A/RES/66/288*https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/66/288&L

ang=E.
UN (2020). United Nations World Economic Situation and Prospects 2020. Country classification.
United Nations publication Sales No. E.20.1I.C.1.

https://www.un.org/development/desa/dpad/wp
content/uploads/sites/45/publication/WESP2020_FullReport_web.pdf.

Visschers, V. H. (2018). Public perception of uncertainties within climate change science. Risk Analysis,
38(1), 43-55.

| Kent Kultiri ve Yonetimi  ISSN: 2146-9229 609 4 3


https://doi.org/10.3390/ijerph18020494
https://mgm.gov.tr/FILES/iklim/yillikiklim/2020-iklim-raporu.pdf
https://www.oecd.org/env/cc/2483223
http://www.iklimin.org/wp-content/uploads/2020/02/modul_01_en.pdf

The Effect of Climate Change Education on the Knowledge and Awareness Levels of Atatiirk University Students

Wachholz, S., Artz, N., & Chene D. (2014). Warming to the idea: university students' knowledge and
attitudes about climate change. International Journal of Sustainability in Higher Education.
15(2). 128- 141.

WEF (2017). Global Shapers Annual Survey 2017. https://www.weforum.org/agenda/2017/08/these-
are-the-issues-keeping-millennials-awake-at-night-shapers-survey-2017/.

Xiong, H., Fu, D., Duan, C,, Liu, C., Yang, X., Wang, R. (2013). Current status of green curriculum in higher
education of Mainland China. Journal Clean Production, 61. 100-105.

@ | Urban Culture and Management ISSN: 2146-9229 610 'Ag
BY  NC W


https://www.weforum.org/agenda/2017/08/these-are-the-issues-keeping-millennials-awake-at-night-shapers-survey-2017/
https://www.weforum.org/agenda/2017/08/these-are-the-issues-keeping-millennials-awake-at-night-shapers-survey-2017/

