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Pre-service teachers’ opinions about a two-day climate
change education workshop

€Umran Bet€ul Cebesoy

Mathematics and Science Education Department, Faculty of Education, Usak University, Usak, Turkey

ABSTRACT
A two-day workshop was designed in order to increase awareness
of pre-service teachers about the role of forests in adapting and
mitigating the effects of climate change. In this workshop, five
different activities were developed to reflect five sections, which
are listed as forest strengths and weakness, general knowledge
on climate change, the role of forests in climate change, forest
policies and climate change and climate refugees, were imple-
mented as part of project “Educating on Climate Forests.” The
designed activities focused on increasing participants’ awareness
about general knowledge on climate change, the adaptation and
mitigation strategies in order to adapt living with climate change,
the climate refugee situation, the importance of forest manage-
ment and environmental conservation strategies and the destruc-
tive effects of deforestation. The present study investigated pre-
service teachers’ opinions about the designed activities. Through
the designed activities, participants had an opportunity to
develop deeper insights into the role of forests in adapting and
mitigating the effects of climate change. After each activity, par-
ticipants’ opinions were gathered via written reflection forms. In
general, the results revealed that participants thought the imple-
mented activities were increased their awareness. Although they
stated that they had time and material insufficiency, they pro-
posed suggestions for improving the activities.

KEYWORDS
Adaptation and mitigation;
awareness; climate change;
climate refugees; forests;
pre-service teachers

Introduction

There is growing scientific evidence showing that observed average temperature has
increased globally since the mid-twentieth century. Climate change (CC) becomes a
global problem when its access and the impacts are considered (Stern, 2008).
Moreover, along with this global temperature increase, extensions in glacier lakes and
increases in rock avalanches in the mountain regions, chances in Antarctic
Ecosystems (such as bird migration or shifts in the ranges in plant and animal spe-
cies) are reported (Parry, Canziani, Palutikoff, van der Linden & Hanson, 2007). The
major concerns are reported as flood, storms, coastal erosions, desertification and
degradations of agriculture land, heat stress, diseases (i.e. cholera, malaria), mass

CONTACT €Umran Bet€ul Cebesoy umran.cebesoy@usak.edu.tr Mathematics and Science Education
Department, Faculty of Education, Usak University, Usak, Turkey.
� 2019 Informa UK Limited, trading as Taylor & Francis Group

INTERNATIONAL RESEARCH IN GEOGRAPHICAL AND ENVIRONMENTAL EDUCATION
2019, VOL. 28, NO. 3, 211–227
https://doi.org/10.1080/10382046.2019.1579982

http://crossmark.crossref.org/dialog/?doi=10.1080/10382046.2019.1579982&domain=pdf
http://www.tandfonline.com


migration and rise in sea-level (Parry et al., 2007; Stern, 2008). Therefore, a new
terminology as “Climate refugees” is introduced with the rapid changes in world’s cli-
mate (Stern, 2008).

Forests influence the world’s climate through physical, chemical and biological
processes which they are part of including exchanges of energy, water, carbon dioxide
and other chemical species with the atmosphere (Bonan, 2008). There are other evi-
dences that show forests maintain the high rates of evapotranspiration (Bonan, 2008),
are natural carbon sinks and balance the carbon uptake (Denman et al., 2007), and
the loss of forests leads to additional warming (Feddema et al., 2005). Thus, we can
conclude that the forests influence the world’s climate. With the increasing demand
for energy and food, the need for the global croplands and plantations has expanded.
Converting forestland to agriculture land has culminated in the loss of biodiversity
(Foley et al., 2005).

The role of education is crucial for recognizing and fighting the threats of CC.
While previous studies highlighted the importance of CC change education (see
Higde, Oztekin, & Sahin, 2017; Karpudewan & Khan, 2017; Seow & Ho, 2016), the
adaptation and mitigation strategies for fighting the effects of CC are usually
neglected in education (Bangay & Blum, 2010). Moreover, the alternative educative
approaches focusing on nature, environment as well as forests are proposed in order
to raise environmentally conscious students (S€ok€ut Açar et al. 2018). One of the alter-
native approach is considered as outdoor education which is a non-formal setting
(see, Cil, Maccario, & Yanmaz, 2016; F€agerstam, 2014; Wilhelmsson, Lidestav, &
Ottander, 2012). This approach goes beyond school context and includes a variety of
settings where learning occurs in such as museums, science centers, or botanical gar-
dens (Walsh & Straits, 2014). There were studies which investigated short-term effect-
iveness of outdoor learning programs (i.e. Cil et al., 2016; Okur-Berberoglu, Ozdilek,
& Yalcin-Ozdilek, 2015). For instance, Okur-Berberoglu et al. (2015) investigated in-
service teachers’ environmental awareness after participating in a short-term outdoor
environmental program and reported that short-term programs were effective in
terms of increasing teachers’ environmental awareness and sensitivity to the natural
environment. F€agerstam (2014) interviewed with the teachers who applied school-
based outdoor teaching and learning program and reported that teachers believed
that outdoor teaching programs let students be actively involved in the environment
as well as letting them to collaborate with their peers. In another study conducted
with Swedish teachers who implemented outdoor learning, teachers indicated that
these kinds of activities stimulated students’ interest (Wilhelmsson et al., 2012). While
there were studies that reported that outdoor learning-focused programs enhanced
active participation, collaborative learning and creative thinking skills (i.e. Cil et al.,
2016; F€agerstam, 2014; Wilhelmsson et al., 2012), some other studies reported that
there were challenges and barriers (Black, 2013; Dyment, 2005). For instance, Dyment
(2005) indicated that many teachers lacked of confidence and skills to manage outdoor
learning-focused programs. Moreover, Black (2013) emphasized the importance of care-
ful planning, certain infrastructure and resources for effective outdoor learn-
ing programs.
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Teachers’ role in teaching and learning process of environmental issues is quite
important (Lidstone & Stoltman, 2008). This is also pertinent for CC education. This
is also pertinent for CC education. In a similar manner, Dal, Alper, €Ozdem-Yilmaz,
€Ozt€urk, and S€onmez (2015) reported pre-service teachers who were aware of the rea-
sons and impacts of CC tended to display CC friendly behavior. On the other hand,
Higde et al. (2017) reported that even pre-service teachers believed that CC is actually
happening, they were uncertain about its indicators. As teachers’ awareness and con-
ceptualizing of CC are important and have a potential to influence their ways of
teaching CC, more emphasis on teacher education needs to be paid by CC educators
(Ho & Seow, 2017). As a result, teachers being informed about CC are expected to
transfer their knowledge into practice.

Importance of the study

In order to raise students, who are aware of the consequences of CC and are more sensible
about their behavior, teachers should be aware of the consequences of CC as well as how
to mitigate the hazardous effects of CC. Moreover, the role of deforestation in relation to
CC needs to be a focus as there is evidence that students thought that deforestation was
only related to natural factors and they were unable to connect it with CC (see, Schubert,
2015). Train the trainer approach has long been emphasized in the context of training the
trainers who will in near future raise the students (Cheung, Chow, & So, 2018). As pre-
service teachers are future teachers of the students, it is a necessity to raise them as aware
of the consequences as well as the hazardous effects of CC in addition to the role of forests
in mitigating and adapting these effects. The need of increasing peoples’ capacity to adapt
and cope with the effects of CC is only possible with teachers’ holding required knowledge
and awareness in CC as well as the role of forests for adapting and mitigating the effects
of CC. As teachers’ understanding of CC shapes their perspectives of teaching it (Seow &
Ho, 2016), we need to focus on increasing teachers’ awareness about CC and the role of
forests. Bangay and Blum (2010) proposed addressing CC is more than adding new
“inputs” to curricula, and it should be included in all stages of formal education from pri-
mary to tertiary and adult education, as well as other modes of delivery including non-for-
mal education and professional education. While Dyment (2005) reported that teachers
need training for gaining confidence and skills in terms of outdoor learning programs,
Boon (2010) emphasized the importance of prospective teachers’ beginning to their teach-
ing careers with a clear understanding in CC. Thus, this study aimed to increase pre-ser-
vice teachers’ awareness about CC and the role of forests in mitigating the effects of CC
by designing a two-day outdoor learning education program. Specifically, this study inves-
tigated the effectiveness of a two-day outdoor learning education program and pre-service
teachers’ opinions about the designed activities.

Method

Participants

Seventeen pre-service teachers (3 males and 14 females) from primary education
department and science education departments voluntarily participated the study. All
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the pre-service teachers had completed general culture courses (e.g. history, computer,
foreign languages and Turkish language), pedagogical courses (e.g. introduction to
education, educational psychology, teaching methods) and basic sciences courses (e.g.
physics, chemistry, biology and mathematics). The pre-service science teachers
(n = 10) were junior students who enrolled at Environmental Education course and
pre-service primary education teachers (n = 7) were sophomore students who com-
pleted Environmental Education course at the time of the workshop (Primary teacher
education program offers Environmental Education course in third semester and
Elementary science education program offers Environmental Education course in
sixth semester). After announcement of the second workshop in the social media
accounts which were created for the dissemination of the project, the participants
were selected on the basis of their voluntary participation and their active involve-
ment in environmental activities.

Context of the study

This paper included a part of project named “Educating on Climate Forests” which is
co-funded by European Programme of the European Union. Five partner organizations
(four non-governmental organizations [NGOs] and one higher education institution)
gathered for increasing young generations’ awareness about the role of forests in adapt-
ing and mitigating the effects of climate change (www.climateforests.org). Each partner
from Spain, Slovenia, Italy, Czech Republic and Turkey developed different activities
developed to reflect five sections, which are listed as “general knowledge on climate
change,” “strengths and weakness of forests,” “the role of forests in climate change,”
“forests policies and climate change” and “climate refugees.” In the first phase of the
project, each country developed ten activities with respect to each section and then two
activities from each section were randomly assigned to the countries for first local work-
shops in each country. In the second phase, five additional activities were developed
with respect to five dimensions and these five activities (one activity for each section)
were randomly assigned and tested in second local workshops in each country. The pro-
ject included two local workshops for increasing awareness and understanding of cli-
mate change and the role of forests in fighting climate change (see Figure 1). This study
focused on the findings of the second local workshop implemented in Turkey.

This two-day workshop focused on increasing the pre-service teachers’ awareness
about the role of adapting and mitigating the effects of climate change. Different
activities were implemented in each day. While only one activity (Digital Storytelling)
was implemented in computer laboratory due to its reliance on Wi-Fi and computer
programs, other activities were implemented in outdoor environments and the partic-
ipants gathered in the class for final discussions. The content of the activities imple-
mented in the workshop is presented in Table 1.

Data collection

Basic qualitative research method is used in this study to get a deeper understanding
about the effectiveness of the workshop. Basic qualitative research focuses on
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individuals’ interpretations of experiences and how they interpret and attribute mean-
ing to their experiences (Merriam, 2009). Thus, data were collected by using partici-
pant reflection forms.

Participant reflection form
Pre-service teachers completed an open-ended questionnaire after each activity was
completed. The questionnaire included three questions as follows:

1. What do you think about the activity you just participated?
2. What are the positive aspects of the activity?
3. What are the negative aspects of the activity?

The literature regarding non-formal studies conducted in museum or outdoor
learning environments was reviewed for the development of the questionnaire
(Anderson & Zhang, 2003; Cil et al., 2016). The participants completed questionnaires
after completing each activity. A total of 10–15minutes were provided to the partici-
pants for completing the questionnaire.

Data analysis

Thematic content analysis method was used for data analysis. This method helps
researchers to develop deeper and more accurate insight about the data. The steps

Figure 1. General design of the project “Educating on Climate Forests.”
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included in this method include getting familiarizing with data, sensing themes,
developing codes and interpreting the information (Braun & Clarke, 2006). In this
study, participants’ written responses to each activity after completion of each activity

Table 1. The duration and the description of activities with respect to activity section.
Activity Section Name of the Activity Description of the activity Duration

1. Climate Change
and Forests

Adaptation and Mitigation This activity is designed to increase the
participants’ awareness about the
adaptation and mitigation strategies in
order to adapt living with climate
change. This activity is an outdoor
activity, and the participants were
expected to create posters and to discuss
how they would manage the forest areas
in case of floods, forest fires, extreme
wind conditions or overpopulation
of insects.

120 mins.

2. General
Knowledge on
Climate Change

Global warming journalist This activity is designed as an outdoor
activity to inform other people about
global warming and its effects by
interviewing them. Firstly, the participants
in groups formulated some questions
about global warming and interviewed
with university students in the campus
area. After completing the interviews,
they presented their findings to
other groups.

120 mins.

3. Climate Refugees Digital Storytelling This activity is designed to increase
participants’ awareness by creating a
digital story about “climate refugees”
which is newly introduced problem
among other problems created by
climate change. This activity conducted in
computer laboratory as digital storytelling
is a technology-supported approach and
some basic components are clear pur-
pose, design, meaningful emotive con-
tent, graphic, music or sound mixed with
the authors’ own voice.

135 mins.

4. Forests Policies Island Challenge This activity is designed as an outdoor
activity to increase participants’
awareness about the importance of forest
management and environmental
conservation as well as seeking for
teamwork for tackling with environmental
problems. In this activity, participants
in neighbor islands tried to help the
participants living in another island.
Inhabitants have cut all the tress down
and now have been facing with serious
problem of erosion and biodiversity loss.

85 ins.

5. Strengths and
weakness
of forests

Stop Deforestation This activity is designed as an outdoor
activity to emphasize the destructive
effects of deforestation including loss of
animals and plant biodiversity. The
activity focuses on the connection
between deforestation and CC. In
addition, the environmental-friendly
logging (exploiting only the forest
resources that could be naturally
reproduced) were presented to
participants.

75 mins.

216 U. B. CEBESOY



were transferred to an Excel file. The participants’ relevant descriptions and answers
provided initial list to the researchers and the initial codes were generated. Then, a
final coding sheet was constructed. All the data were analyzed by using this coding
sheet. Another researcher, who had expertise in science education and outdoor learn-
ing, coded half of the data independently based on the coding sheet. The two
researchers compared the coded data in order to see whether any consistency is
existed in coding. The interrater reliability showing the consistency of the results of
two or more independent researchers proposed by Miles and Huberman (1994) was
calculated. The interrater reliability in this study was computed as 92% showing the
coding was compatible and reliable. Data analysis was completed by the researcher,
and the frequencies were calculated for each category. Each participant was given two
initial letters as PT (pre-service teacher) and a number (from 1 to 17) in order to
keep their identities as confidential.

Findings

This study investigated pre-service teachers’ opinions about the activities they com-
pleted during two-day workshop. Findings of the participants’ opinions were pre-
sented under three major themes as positive aspects, negative aspects and suggestions
(see Table 2).

Participants’ opinions regarding the effectiveness of the workshop

Pre-service teachers’ views with respect to effectiveness of the workshop were classi-
fied under six sub-themes. All the participants indicated that the activities they com-
pleted were informative and their awareness of the concepts related to climate change
and forests has increased. The following quotations exemplify this sub-theme:

My awareness about forest fires, what to do in order to prevent these fires and how to
raise other peoples’ awareness about destructive effects was increased at the end of this
activity. (PT-6)

We tried to increase people’s awareness by interviewing them about the unknown facts
about climate change. (PT-4, Global Warming Journalist activity)

In Global Warming Journalist activity, participants first constructed questions
regarding climate change and then conducted interviews with the university students
in the campus area. Thus, besides increasing their awareness, they also believed that
they increased other people’s awareness about CC. Following quotations exemplify
this view:

While I learnt what I did not know about the concepts, terms and misconceptions about
climate change, we informed other people about these issues by the interviews. (PT-5)

All the activities focused on active participation of pre-service teachers. Thus, the
participants indicated that they had opportunity to be actively involved in the activ-
ities. Sample excerpts are provided below:
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Listening other groups’ presentations and giving feedbacks about their posters,
suggestions and solutions about adaptation and mitigation strategies were engaging for
me. (PT-14, Adaptation and Mitigation activity)

Creating a digital story about climate change solely focuses on hand-on strategies. My
communication skills and effective presentation skills were improved. (PT-17, Digital
storytelling activity)

Participants highlighted two activities (Digital Storytelling and Stop Deforestation)
provided them to express themselves in creative ways. One participant (PT-1)
indicated that “Creating a digital story helped me to develop creative thinking skills
while finding an effective way to present my ideas and some information about cli-
mate refugees.”

Collaboration was one of the sub-themes that was frequently emphasized by the
participants. For instance, one participant (PT-16) indicated that:

As a team, we constructed a list of questions about the facts of climate change. While
one friend conducted interviews, one was cameraman who was videotaped the interview
and all of us prepared a short presentation about our interview findings. This was a
real teamwork.

While two participants indicated that Adaptation and Mitigation activity as
“interesting,” there were some students thought this activity also helped them to gen-
erate ideas to come up solutions as:

We did brainstorming in a short time. We generated many ideas and created a poster in
order to show the positive and negative aspects of adaptation and mitigation strategies.
(PT-1)

Participants’ ideas regarding the drawbacks of the activities

Besides indicating positive views, PTs also reported some negative views with respect
to the activities they completed during the workshop. Most of the participants
(15 out of 17 PTs) indicated that the materials provided to them in order to design
interview questions were not sufficient during Global Warming Journalist Activity.
Sample excerpts exemplifying this sub-theme were provided below:

There content of the activity was insufficent in this activity. Thus, we prepared questions
based on the content which limited us to prepare questions independently. (PT-17).

In another activity (Digital Storytelling), PTs also expressed similar difficulties
which were exemplified as:

The activity was pretty good, but we had technical difficulties during the activity. For
example, we had no moviemaker program in order to create a digital story. (PT-10)

There is limited number of computer in this activity and these computers worked
slowly. (PT-13)

In a similar manner, participants believed that they needed more time than the
predetermined time of activities. Two following quotations exemplifying this sub-
theme were presented below:
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Timing is a little bit problematic in this activity. Besides preparing questions,
interviewing with people and presenting the interview results to my classmates require
plenty of time. (PT-1, Global Warming Journalist Activity).

We need more time for this activity. Finding information, creating a scenario
and preparing a digital story in such a short time limited us. (PT-3, Digital
Storytelling Activity).

In some of activities (Global Warming Journalist, Adaptation and Mitigation and
Digital Storytelling), participants indicated that they needed some pre-information
prior to the workshop. Actually, there was an introductory part at the beginning of
all activities for introducing some factual knowledge about the background of the
activity, but still, some participants thought they needed more information prior to
activities. Sample excerpts exemplifying this sub-theme were provided below:

If we interview with people about the issues, facts or terms, they can ask why is that so,
we could not provide sufficient answers which may hinder their viewpoints. Thus, I
believe we need more detailed information prior to the activity about the facts regarding
climate change. (PT-6, Global Warming Journalist)

The issues assigned to us [Adaptation and Mitigation Strategies] should be explained in
detail before creating a poster. Rather than giving the headings, some notes including
information regarding these headings could be provided. (PT-8, Adaptation and
Mitigation Activity)

One activity (Global Warming Journalist) included conducting interviews by par-
ticipants in order to inform other people about the destructive effects of climate
change. PTs indicated that they had difficulty in conducting interviews with people
regarding this activity. One of participant (PT-15) explained this difficulty as:

Some people did not want to join the interview session as we are videotaping. They
were shy about videotaping and thus, they did not help us. This was discouraging.

Participants’ suggestions about how to improve the activities

Besides, indicating positive and negative aspects, PTs also stated some suggestions
how to improve the content of the activities. Their suggestions were categorized
under four sub-themes. Participants suggested that they needed more material and
source during the activities. For instance, in one activity (Digital Storytelling), the
participants stated that:

The program used in this activity did not have Turkish language support. Thus, a
program which has Turkish language support would be more useful. (PT-2)

It would be more useful to explain how the program works in detail and a more user-
friendly program could be preferred. (PT-11)

There were also other PTs who thought the materials used in the activities could
be more comprehensive. Thus, they proposed conducting more research. Two quota-
tions exemplifying these ideas were presented:
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The questions that are used in this activity could be more comprehensive and shorter.
(PT-11, Island Challenge activity)

We could do more comprehensive research. As a result, we could prepare more effective
and fine posters. (PT-7, Stop Deforestation Activity)

There were also other PTs who thought the materials used in other activities
required some revisions in terms of material. Three quotations exemplifying these
ideas were presented:

We tried to make predictions which we had no idea about. If the questions were
multiple-choice, we could somehow predict possible answer. (PT-7, Island
Challenge activity)

We can investigate a little bit about the questions and prepare more comprehensive
questions for our interviews. (PT-5, Global Warming Journalist activity)

PTs expressed they needed pre-information on research prior to participation of
activity. One participant (PT-12) explained the need of pre-information as:

Pre-information should be provided beforehand. The setting should be appropriate in
terms of applying this activity as a competition between groups. (Island Challenge Activity)

PTs usually expressed they needed more time in order to complete activities. Two
quotations exemplifying this sub-theme were presented below:

If we had more time, we could think of more creative ideas about how to deal with the
problems of our forests. (PT-1, Adaptation and Mitigation Activity)

We definitely need more time for this activity. Preparing a scenario, planning and
shooting a video require more time. (PT-12, Digital Storytelling Activity)

PTs highlighted the importance of dissemination of their products at the end of
the activities. Sample excerpts explaining PTs’ positions were provided below:

We just conducted interviews within university. More interviews could be conducted
with other people as because this is very serious environmental problem. (PT-10, Global
Warming Journalist Activity)

Besides, creating a poster, a little brochure including visuals and some information
could be prepared and then, could be shared with people. (PT-7, Adaptation and
Mitigation Activity)

Discussion and conclusion

This study investigated the effectiveness of a two-day outdoor learning program about
the role of forests in adapting and mitigating the effects of CC. Participants’ opinions
with respect to the activities they completed were classified under three major themes
as positive views, negative views and suggestions. With respect to the positive views,
all participants indicated that the activities increased their awareness about CC and
the role of forests in adapting and mitigating the effects of CC Moreover, all the par-
ticipants believed that the activities led them to actively participate in activities. In
some specific activities, they denoted that the activities helped them generate ideas to
come up solutions and provided them to express themselves in creative ways. Being
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more aware about CC and the role of forests in adapting and mitigating the effects of
CC are important points that our participants expressed. We believe that teachers’
being informed and more aware about these issues will be resulted in teaching these
issues in their classes. Supporting this claim, Boyes and Stanisstreet (2001) also
indicated increasing teacher’ awareness about CC will ensue teachers’ more emphasize
in teaching these issues in their classes.

Providing facilities by doing and active participation (hands-on activities) as well
as collaborating with their peers were emphasized by the participants of our study.
Educational hands-on learning activities, as used in present study, were reported to
be effective in long-lasting behavioral change (i.e. Calder & Clugston, 2003). These
kind of outdoor learning activities also can increase participants’ content knowledge
and end up with environmentally conscious behaviors (Rios & Brewer, 2014). Indeed,
as Dal et al. (2015) indicated that being more aware of the facts in CC may yield
teachers to be more knowledgeable about CC. As the destructive effects of CC will be
felt by worldwide, we need more emphasis on CC education from primary to tertiary
and adult education, as well as other modes of delivery including non-formal educa-
tion and professional education as Bangay and Blum (2010) highlighted. Thus, we
need to provide means to prospective teachers in order to get clear understanding of
CC in line with Bangay and Blum’s (2010) suggestions. If our teachers are prepared
to teach CC including the adapting and mitigating strategies to cope with CC and the
important role of forests in mitigating the effects of CC, then, we can expect to raise
more environmentally conscious students. In fact, Schubert’s (2015) study reporting
that students tended to perceive desertification was caused by natural factors and
ignored human-induced deforestation showed us students were unable to connect the
desertification with CC. Thus, it is also a necessity to emphasize the connections
among forestation, deforestation and the role of forests in adapting and mitigating
the effects of CC in schools. With this respect, teachers were constantly reported to
be the key elements (i.e. Black, 2013; Dyment, 2005). On the other hand, there were
studies that reported teachers’ understanding of CC was insufficient for teaching
(Boyes & Stanisstreet, 2001) and the necessity of teacher training (Dyment, 2005). As
teachers’ understanding of the purpose of CC education shapes their perspectives of
teaching (see Dyment, 2005; Seow & Ho, 2016), we should give more priority to the
outdoor activities, like adopted in this study, for increasing prospective teachers’
awareness as well as knowledge about CC, the role of forests as well as its role in
adapting and mitigating the effects of CC.

Active participation, being interesting, ensuring collaboration and creative thinking
were other sub-themes which PTs expressed in this study. Active participation, collab-
orative learning and creative thinking were also highlighted in other outdoor learn-
ing-focused studies (i.e. Cil et al., 2016; F€agerstam, 2014; Wilhelmsson et al., 2012).
While outdoor learning environment provided facilities as active involvement and
collaboration with peers for students (F€agerstam, 2014; Wilhelmsson et al., 2012), it
also stimulated students’ interest and curiosity and evoked feelings toward nature
(Wilhelmsson et al., 2012). Indeed, in our study, PTs reported the workshop
increased their awareness about CC by providing means of active participation, col-
laboration, creative thinking and brain storming.
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Participants in this study addressed some negative views. Participants insisted that
the time provided for completing some of the activities as well as materials provided
to them was insufficient. Indeed, there were other study findings that reported similar
preventing factors (i.e. Black, 2013; Cil et al., 2016; F€agerstam, 2014). For instance,
studying with young children in non-formal settings, Cil et al. (2016) reported that
participant thought the activities completed in the natural history museum were tir-
ing, limiting (did not provide opportunities for free choice) as well as time consum-
ing. Thus, we can expect similar negative views as most of our participants thought
the time provided to them was insufficient especially in Digital Storytelling and
Global Warming Journalist activities. Unlike this finding, Dyment’s (2005) study
reported participants perceived fewer time and material constraint. This may be
stemmed from the cultural context as Dyment (2005) collected data in Canada. She
also noted the cultural difference in her study and the participants perceived
Canadian climate as more challenging. In another outdoor learning study, F€agerstam
(2014) reported that students needed time to adjust to the new environment. Indeed,
this workshop was implemented in computer laboratory and campus area which our
participants were not familiar with as a learning environment. Besides time limitation,
careful preparation and follow-up activities are reported to be important part of out-
door teaching programs which may be potential barriers for effective implementation
(Black, 2013; Wilhelmsson et al., 2012). Moreover, Black (2013) also stressed the
importance of required material and infrastructure for a successful outdoor learning
activity. Thus, we believe that careful preparation and follow-up are important proc-
esses in outdoor learning. Indeed, without collecting participants’ opinions about the
activities implemented in this study, we would not discuss the effectiveness of the
activities. One last point to discuss may be the total duration of the workshop. One
might think these kinds of workshops or outdoor learning environment programs are
not effective because of short time for implementation process. However, Okur-
Berberoglu et al. (2015) also reported short-term outdoor learning activities had
potential to increase participants’ awareness. Also, conducting long-term professional
training programs may not be possible with in-service teacher because of heavy work-
load of teachers in the schools. Thus, we believe that our short-term workshop focus-
ing on the role of forests in adapting and mitigating the effects of CC is successful in
terms of increasing awareness of prospective teachers.

Actually, being informative, increasing awareness, ensuring active participation and
creative ideas or leading change in behaviors have long been desired in both CC and
environmental education programs (Seow & Ho, 2016; Wilhelmsson et al., 2012).
Thus, one might think how a local workshop contributes to the CC education litera-
ture. Actually, we believe forests are important part of adaptation and mitigation
strategies in order to cope with the effects of CC. Thus, CC education programs
should include the role of forests in mitigating and adapting the effects of CC. With
this respect, this workshop, which presents findings from Turkish prospective teach-
ers, could provide good direction for further CC education research in terms of
including the role of forests. As the effects of CC are felt worldwide, we need more
comprehensive strategies in order to cope with these effects. Increasing awareness or
changing behaviors is not only possible with recycling or reducing consuming
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behaviors. Of course, these issues are important but we do need to be aware about
the biological processes which forests are inseparable part of including maintaining
the high rates of evapotranspiration and balancing role of carbon uptake as well as
ensuring rich biodiversity.

There is substantial research that highlights the role of forests influencing the
world’s climate through physical, chemical and biological processes (i.e. Feddema
et al., 2005; Foley et al., 2005). Thus, we need to include the role of forests in CC
education programs. Prior research on CC education usually focused on global warm-
ing and CC as well as the strategies such as changing their lifestyles or consuming
behaviors. However, the present study provided promising evidence that we need
more comprehensive CC education programs as many of our participant indicated
even they have heard about CC, they were not aware of the role of forests in regulat-
ing the effects of CC or climate refugees. The new terms such as climate refugees are
introduced with CC (Stern, 2008). Being fled from their hometowns because of
extreme weather events including hurricanes, floods, desertification, droughts or sea
level rise is not included in CC education programs prior to this study. While expect-
ing 200 million or more people at risk of becoming climate refugees by 2050 (Stern,
2008), we just cannot ignore these facts in CC education programs. Even climate ref-
ugees are being discussed since 2008 as a result of CC, there is no previous study
that included climate refugees as part of CC education. Besides forests, we do also
need CC education programs that do include social aspects which climate refugee
situation have introduced. Thus, we believe this study does include comprehensive
approach including the role of forests and climate refugees at the same time as other
dimensions being mentioned in CC education programs.

Implications for further research

Participants in this study addressed some negative views and suggestions which may
provide direction to further research. Our participants complained about the time
and material insufficiency as discussed in above mentioned paragraphs. With this
respect, we suggest longer implementation processes for future researchers who want
to implement these kinds of activities. Another suggestion may be integrating the out-
door environment into indoor teaching. When the significant role of forest in adapt-
ing and mitigating the effects of CC is considered, the projects such as “Forest in
School” (https://www.skogeniskolan.se/node/2983) may provide opportunities to focus
on the role of forests in CC education. Of course, future researchers who plan to
implement these activities should make careful preparations and follow-up activities
for accurate implementation as suggested by Wilhelmsson et al. (2012).

CC is more than increasing numbers in the temperature around world. It has bio-
logical, social, economic and political aspects. Thus, while thinking of CC education,
more than including global warming, the facts about CC or changing lifestyles are
needed. We need to think in more detail, and we should not neglect the role of for-
ests in adapting and mitigating the effects of CC as well as climate refugees in this
framework anymore. Thus, comprehensive CC education focusing on forests and
social aspects including climate refugees becomes a priority in order to raise
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conscious individuals who consider CC in a broad term and know how to fight the
effects of CC. At this point, teachers are crucially important. Undergraduate educa-
tion focusing on CC education as well as outdoor learning opportunities should be
provided to prospective teachers. Moreover, short-term professional training pro-
grams may be provided to in-service teachers as they have heavy workload in the
schools. As a conclusion, more outdoor environmental programs focusing on
CC education in more broader perspective should be provided to prospective and in-
service teachers.
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