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ABSTRACT

The purpose of this study is to reveal the prospective teachers’ views on renewable energy. The study
employed a qualitative research method. A total of 30 prospective science teachers attended the study. A
purposeful sampling method was used to choose the participants. Prospective teachers who had taken
courses related to Environmental Education before participated in the study. Three open-ended questions
prepared by the researchers were used to collect data. Questions on the importance of using renewable
energy sources, obstacles to the usage of renewable energy sources, and increasing the usage of
renewable energy sources were posed to the prospective teachers. Their answers to questions were
collected in writing. Content analysis was used to analyze the collected data. The findings were divided
into categories and then the themes were specified. Prospective teachers’ views about the concept of
renewable energy were demonstrated through the themes and categories. The results of the study showed
that prospective teachers had various views of renewable energy sources but that their views were not at
the desired level. The results could provide policymakers with new information about renewable energy
in the process of planning teacher training in the long term to raise society’s awareness in the national
arena.

Keywords: Renewable energy sources, content analysis, prospective teachers, renewable energy, view,
qualitative research.

0z

Bu calismanin amaci, 6gretmen adaylarinin yenilenebilir enerjiye yonelik goriislerini ortaya ¢ikarmaktir.
Caligmanin yiiriitilmesinde nitel arastirma yontemi kullanilmistir. Arastirmaya toplam olarak 30 fen
bilgisi 6gretmen adayr katilmigtir. Katilmcilarin  se¢imi  sirasinda amagh  ornekleme  yontemi
kullanilmistir. Calismaya daha once Cevre Egitimi ile ilgili dersler almis olan Ogretmen adaylar
katilmistir. Aragtirmacilar tarafindan hazirlanmis olan {i¢ agik uglu soru veri toplamak i¢in kullanilmustir.
Ogretmen adaylarina yenilenebilir enerji kaynaklarinin kullanilmasmnm &nemi, yenilenebilir enerji
kaynaklarmin kullaniminin 6niindeki engeller ve yenilenebilir enerji kaynaklarinin kullanimimnin
artiritlmasi konularinda sorular sorulmustur. Sorulara verilmis olan cevaplar yazili olarak toplanmuistir.
Toplanan verilerin analizi sirasinda igerik analizi kullanilmistir. Elde edilen bulgular kategorilere ayrilmis
ve daha sonra temalar belirlenmistir. Ogretmen adaylarinin yenilenebilir enerji kavramina iliskin goriisleri
temalar ve kategoriler araciligiyla ortaya konmustur. Arastirmanin sonuglari, 6gretmen adaylarmin
yenilenebilir enerji kaynaklart konusunda gesitli gortslerinin oldugu fakat bu goriislerinin istenilen
diizeyde olmadigmi gostermistir. Sonuglar, politika yapicilara, ulusal alanda toplumun farkindaligini
artirmak i¢in uzun vadede 6gretmen egitiminin planlanmas: siirecinde yenilenebilir enerji hakkinda yeni
bilgiler saglayabilir.
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Anahtar Kelimeler: Yenilenebilir enerji kaynaklari, icerik analizi, 6gretmen adaylari, yenilenebilir
enerji, goriis, nitel arastirma.

INTRODUCTION

The rapid increase in World population, urbanization, increase in income, and advances
in technology are all indicators of the fact that global energy demand will also increase
regularly (British Petroleum [BP], 2011). Dependence on energy needs on fossil fuels causes
environmental pollution, and especially it results in climate change. Meeting the need for
energy with fossil fuels (non-renewable energy sources), the global need for energy, and local
and global environmental pollution are the problems necessitating global solutions (Bojic,
2004). Such problems can only be overcome by using renewable sources of energy; because
these sources have an important role in reducing greenhouse gases that cause climate change
(Lloyd & Subbarao, 2009). However, there is a consensus among scientists and politicians
about the usage of renewable energy sources rather than fossil fuels as the basic energy source
(Bayulgen & Benegal, 2019). The oil shock which was experienced in 1973 in particular
caused countries to search for new sources of energy, and thus renewable energy sources and
technologies received great interest (Acikgoz, 2011). Thus, investment in such renewable
sources of energy as solar, thermal, wind, hydropower, geothermal, ocean, biomass, and tidal
energy has increased in all countries in the world (Karabulut et al., 2011).

International agreements and policies on the environment stress the need to revise the
models of energy for the use of sources such as fossil fuels. For instance, the European Union
put a series of actions and support precautions into operation so that success could be achieved
in member states in developing renewable energy sources. The most important step in
developing a joint European policy of energy was the integrative target which is known as the
“20-20-20” target. Especially according to the “road map for renewable energy”- which was
approved in 2007-, the EU made commitments till 2020 such as having at least a 20% decrease
in greenhouse gases in comparison with the year 1990, having 20% of energy consumption
from renewable energy sources and ultimately increasing energy productivity by 20%. So,
several binding targets were set for member countries to raise the share of renewable energy
sources (Kaldellis et al., 2012; Liarakou et al., 2009). However, it seems quite difficult to
achieve this target in greenhouse gas emissions (European Commission, 2019). So the changes
in energy policies and energy consumption can only be made through a holistic approach
requiring taking many factors as well as the economy, technology, politics, and society into
consideration and evaluating them altogether (Zyadin et al. 2012).

1.1. Renewable Energy, Society, and Education

Students need to have a conceptual understanding of energy in order to understand the
relationship between energy and society (Driver & Millar, 1986). Because it will be possible
for practices related to renewable energy to spread not only through encouragement made by
institutions but also (and especially) through the contributions made by the young (Zyadin et
al., 2012). Since the successful implementation of renewable energy is generally dependent on
the public, research in this field has focused on public acceptance (Karasmanaki &
Tsantopoulos, 2019). Because, the reason for the inefficacy of renewable energy applications
in any state may be low public awareness, policy failures, and the structure of the market
(Assali et al, 2019). However, the spread and success of the energy projects/investments that
will contribute to the reduction of the negative effects of fossil fuels will be possible
depending on the acceptance, knowledge level, positive attitudes, understanding, and openness
of society to innovations (Bayulgen & Benegal, 2019; Halder et al., 2012; Karasmanaki &
Tsantopoulos, 2019; Klick & Smith, 2010; Liarakou et al., 2009; Liu et al., 2013; Van
Rijnsoever & Farla, 2014; Walker, 1995; Wistenhagen, Wolsink, & Birer, 2007; Zografakis
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et al., 2010; Zyadin et al., 2012). On the other hand, the fact that some of the positive effects of
renewable energy are manifested in the long term rather than very soon causes undesirable
effects on the understanding of renewable energy sources of society (Wiggering et al., 2006).
The solution to it lies in education (Liarakou et al., 2009). It is possible through education to
raise society’s awareness of using renewable energy sources (Liarakou et al., 2009); because
education is one of the most influential ways of offering solutions to the problems societies
encounter such as global warming (Kandpal & Broman, 2014). The courses about renewable
energy sources that teachers take during their education will also be reflected in their practices
in the classroom (Liarakou et al., 2009). For this reason, educational programs have been
launched in several countries across the world in the last 30 years about renewable energy
sources. Most of them are post-graduate educational/instructional programs or are in the form
of elective courses in traditionally applied science or engineering curricula. Besides, it was put
efforts into including energy-related subjects in schools and higher education curricula
(Kandpal & Broman, 2014). Especially energy consumption and increase in prices
demonstrate the importance of using energy efficiently and of efforts to investigate and
develop renewable sources of energy. It, in turn, causes to rise in awareness of the importance
of both energy and educational programs related to energy that is developing (Karabulut et al.,
2011).

Also, most of the sociocultural and institutional obstacles in front of the widespread of
renewable energy technologies can be overcome only by raising the public’s and
policymakers’ awareness of energy. Governments can use education as an effective way to
achieve their goals for the development of renewable energy sources (Liarakou et al., 2009).
Actually, governments’ attitudes and choices as well as the attitudes and choices of the public
should be changed for wider acceptance and use of renewable energy technologies (Kandpal &
Broman, 2014). Besides, the increase in the share of renewable energy sources in energy
generation and the development of new technologies for the use of those sources are dependent
on the availability of a sufficient number of educated and competent individuals (Berkovski &
Gottschalk, 1997; Hashim & Ho, 2011; Lalic et al, 2011; Negro, Alkemade, & Hekkert, 2012).

1.2. The Importance of the Study

Karasmanaki and Tsantopoulos (2019) stated that there is not much information about
the attitudes of higher education students toward renewable energy sources. Thus, determining
the views held by prospective teachers (PT) about renewable energy sources could contribute
to the area. In particular, studies conducted with university students will help disseminate
renewable energy sources-related implementations and increase the social acceptance that will
reinforce the development of this sector (Assali et al., 2019). Moreover, when the literature is
reviewed, it is determined that no research is examining the views of pre-service teachers
about what are the obstacles to the usage of renewable energy sources and what will be done to
increase the usage of renewable energy sources. Besides, the existence of such studies is
important in the inclusion of subjects related to renewable energy sources while including
courses about the environment and environmental education in teacher training programs. The
content of those courses and subjects can be updated based on prospective teachers’ views. In
addition, in the literature, there are various studies related to renewable energy conducted with
prospective teachers (Acish Celik, 2021; Cebesoy & Karisan, 2017; Celikler, 2013; Demirbag
& Yilmaz, 2020; Ergiil & Calis, 2022; Geng, 2019; Guven & Sulun, 2017; Karakaya Cirit,
2017). However, in the literature, the number of studies in which the views of prospective
teachers about renewable energy are taken is limited. In a study conducted by Basaran et al.
(2021), it was tried to determine the views of prospective science teachers about renewable
energy sources. At the end of the study, it has been determined that prospective science
teachers have views such as renewable energy sources are sustainable, environmentally
friendly, and protect the environment. In another study conducted by Colak, Kaymakei, and
Akpmar (2015), the views of prospective social studies teachers were examined. At the end of
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the study, it was determined that the majority of prospective teachers are not aware of
renewable energy sources. In a study conducted by Dogru and Celik (2019), a semi-structured
interview form was used to determine the opinions of prospective science teachers. At the end
of the study, it was determined that the majority of the first and fourth-grade prospective
teachers in the old and new programs have positively approached renewable energy. As a
result of semi-structured interviews conducted by Koca and Bulut (2015) with prospective
social studies teachers, they stated that Turkey does not sufficiently benefit from renewable
energy sources. Thus, the results of this study-which reveal prospective teachers’ views on
renewable energy sources-are thought to make positive contributions to the literature.

1.3. The Purpose of the Study

Failure to eliminate societies’ lack of knowledge, especially about energy consumption,
fossil fuels, and renewable energy sources can cause negative consequences. The next
generations can be the sides who are harmed by the unconscious energy consumption of the
previous generations and by the negative environmental effects of such energy consumption.
Setting out from this point, the educational levels of the next generations can be raised,
environmental awareness can be raised and thus they can be trained as energy consumers who
take on the responsibility (Liarakou et al., 2009). Bojic (2004) stressed that good quality,
comprehensive and intensive training should be offered about renewable energy, research
should be done and technological applications should be made widespread about it for solving
environmental problems.

Teachers who are knowledgeable about and who have awareness of renewable energy
sources are needed in raising individuals who inquire about global warming, who suggest ideas
to prevent global warming, and who have awareness of the usage of renewable energy
technologies (Guven & Sulun, 2017). Training such teachers is possible only by including
such courses in the teacher training programs. Effective teacher development programs are one
of the important factors that increase teacher effectiveness (Darling-Hammond, 2017).
Acikgoz (2011) emphasized that the focus should primarily be on formal and informal
education about energy to increase individuals’ awareness of the usage of renewable energy
sources in developed and developing countries. Teachers/educators who have awareness of the
benefits of renewable energy sources for society and the environment can help their students to
gain accurate knowledge and values about the issue (Halder et al.2011). Although teachers
have positive attitudes and perceptions toward renewable energy sources, they are not
sufficient to teach the concepts of renewable energy to their students (Antink-Meyer &
Aldeman, 2021). According to Antink-Meyer and Aldeman (2021), it is seen that besides the
fact that the teachers do not have sufficient knowledge about renewable energy sources,
prospective teachers also have difficulties understanding these scientific issues. In addition,
some studies in the literature revealed that prospective teachers who will be teachers of the
future do not have sufficient knowledge about renewable energy. (Cebesoy & Karisan, 2017;
Goulgouti et al., 2019; Spiropoulou et al., 2007). For this reason, it is crucial that universities
equip prospective teachers, who will be shaping the future generation, with knowledge about
renewable energy sources. However, assessing the level of knowledge that prospective
teachers have on renewable energy sources can be done by evaluating their views on the
matter. In addition, the results of this study could provide policymakers with new information
about renewable energy in the process of planning teacher training in the long term to raise
society’s awareness in the national and international arena. Based on the fact that there is a
lack of studies that reveal the awareness of university students in the sciences directly related
to the environment concerning the implementation of renewable energy sources (Karasmanaki
& Tsantopoulos, 2019), especially the opinions of prospective teachers who are informed of
renewable energy sources were asked in the current study.
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From this point of view, this study aims to analyze prospective teachers’ views related
to the concept of renewable energy. In this context, the research questions of this study are as
follows.

1. What are the prospective teachers’ views on the importance of the use of renewable
energy resources?

2. What are the prospective teachers’ views about the obstacles to the usage of renewable
energy sources?

3. What are the prospective teachers’ views on the increasing usage of renewable energy
sources?

METHOD

This study used a qualitative research method. The qualitative research methods are
used to describe or answer questions related to the contextual formation and participants’
points of view towards events, beliefs of practices (Gay & Airasian, 2000). They try to
understand the experiences of participants in a context. Researchers are particularly interested
in finding and investigating the answers to various exploratory and descriptive questions.
Thus, rather than generalizing the results, they try to understand in depth of their experiences
from the perspectives of the participants selected for the study (Maykut & Morehouse, 1994).
Moreover, Maykut and Morehouse (1994) stated that researchers who purposefully chose
events, beliefs, activities, or people for a study accepted the limitation of the generalizability of
the results obtained with this approach. From this point, a qualitative case study method was
used as the research method in this study. The case study method provides researchers with the
opportunity to investigate real phenomena that are complex in some basic contexts in-depth in
their context in many ways (Kaarbo & Beasley, 1999).

The study sought approval from the Hacettepe University Ethics Committee before
starting data collection to ensure that its research methods aligned with ethical standards. The
committee reviewed the application and granted approval, confirming that the research did not
violate ethical guidelines.

2.1. Participants

A total of 30 prospective science teachers were attended the study. All the participants
(25 females and 5 males) were in the 21-23 age range and attended the study voluntarily. A
purposeful sampling method was used to choose the participants. Purposeful sampling is a
method based on the examination of the conditions having rich information deeply to elicit the
focus questions of a study (Patton, 1987). So we selected prospective teachers who took
courses such as Environmental Protection, Environmental Education, Chemical Wastes and
Environmental Pollution. It was important for this study to get the prospective science
teachers' self-constructed views after these courses, rather than memorized information. Unlike
random sampling which attempts to provide variation using a large sample set and a random
selection, the purposive sampling method attempts to increase the possibility that common
variability in any social phenomenon is represented in the data (Maykut & Morehouse, 1994).
Moreover, the aim is not that the selected sample represents a wider sample, but to have
individuals collect more information on the subject in the selected sample (Gay & Airasian,
2000). Also according to Zyadin et al. (2012), renewable energy education should be started at
the earliest possible age and one of the most appropriate course is Science and Technology,
considering the criteria for starting education on renewable energy sources at the earliest in
Turkiye (Colak et al., 2015). In this respect, it is important to choose prospective science
teachers as the group that will train secondary school students in our country.
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2.2. Data Collection

The researchers prepared three open-ended questions that were used to obtain the data.
Prospective teachers were expected to answer these questions in the form of an essay. Their
writing answers in this way enabled more data to be obtained. These questions are;

1. Is it important to use renewable energy sources?
2. What are the obstacles to the usage of renewable energy sources?
3. How may the use of renewable energy sources be increased?

The study questions were prepared after the literature review. While determining open-
ended questions in the research, the studies published in Turkey by Donmez et al. (2016) and
Karakaya Cirit (2017) were primarily examined. While preparing the first question, the results
of such studies were taken into consideration, as it was aimed to reveal the awareness,
knowledge, attitudes and general perspective teachers on renewable energy (e.g. Assali et al.,
2019; Hashim & Ho, 2011; Kaldellis et al., 2012; Karasmanaki & Tsantopoulos, 2019;
Zografakis et al., 2010). In addition to the studies conducted in Turkey for the second and
third questions, other studies related to education/training about renewable energy were taken
into consideration (e.g. Acikgoz, 2011; Bozdogan & Yigit, 2014; Cebesoy & Karisan 2017;
Guven & Sulun, 2017; Kandpal & Broman, 2014). Expert opinion was also taken for the
questions. Data collection was conducted in the spring semester. The participants answered the
questions in 30-40 minutes. Their answers to questions were collected in writing.

2.3. Data Analyze

Content analysis was used to analyze the collected data. Content analysis is conducted
to clarify the data by reaching the concepts and relations (Strauss & Corbin, 1990).
Researchers have done the analyses separately and their analyses were compared. The findings
were divided into categories and then they specified the themes.

2.4. Validity and Reliability

Before the study, participants were informed of some issues such as the content of the
study, the data collection process, and the confidentiality of their names for the validity of the
study. In the analysis of the data, firstly, each coder read the data set line by line according to
the question order. While reading the data set, each coder determined the words or word
groups that they identified as codes. The coders grouped these codes under categories. The
categories made by the coders were compared and finalized. Thus, different categories were
obtained under three themes. Also, it was consulted an expert opinion about analyzing the data
for internal validity. In coding data, similarities and differences between the two coders were
determined and compared and interrater reliability was calculated as 92% (Miles
&Huberman,1994).

FINDINGS

Firstly, the findings related to the first research question are shown in Table 1. The
prospective teachers’ views about the first research question were combined with the theme of
“the importance of using renewable energy sources”. After that, the views were considered in
three categories labeled as “negative effects caused by the use of fossil fuel”, “properties of
renewable energy sources” and “benefits of renewable energy sources”. On examining the
statements in the first category, it was found that 16 out of 30 prospective teachers (53.3%)
said that fossil fuels caused environmental problems with negative effects, 13 (43.3%) said
that fossil fuels harmed the environment and 12 of them (40%) said that such fuels would be
depleted in the near future. The fact that the harmful gases they produced caused the
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greenhouse effect (23.3%) and that they caused global warming and climate change (16.6%)
were referred to as other negative effects. An evaluation of the second category showed that
the prospective teachers considered renewable energy sources as rather non-depletable
(53.3%) and environmental-friendly (43.3%). The statements in the third category showed that
the participants found renewable energy sources useful in that they reduced dependence on
foreign sources (60%), provided society with job opportunities/employment (53.3%), and that
they were giving little damage to the environment (43.3%). Some examples of the answers
given by the prospective teachers are presented below.

Category of benefits of renewable energy sources; PT1: We can find solutions to
problems such as unemployment by creating local business areas with renewable energy
sources.

Category of negative effects caused by the use of fossil fuel; PT30: The use of
renewable energy sources is essential. Because fossil fuels cause a lot of damage to the
environment and there is no energy continuity.

Category of properties of renewable energy sources: PT11: Renewable energy
sources are important in terms of being environmental-friendly, inexhaustible, and not
dependent on foreign sources.

Table 1

Participants’ Views on the Importance of Using the Renewable Energy Sources

Theme  Categories Codes Frequency
Causing environmental problems 16
. Causing environmental damage 13
Nei‘%g;ge Will be depleted soon 12
caused by Causing greenhouse effect of harmful gases they produced
the use of Causing global Warm?ng anc_i climate change
fossil fuel Be dependent on fossil fuel import

High fossil fuel import expenses
Energy insecurity with the oil crisis

Non-depletable

Properties of Environmental-friendly

reenr:aewrg)ljle Local source
SOUFCes Dependable energy
Clean energy
Reducing dependence on foreign energy
Providing jobs for the society
Giving little damage to the environment
] Being economical except for the initial cost of installation
Benefits of . :
Ensuring a comfortable/modern life
renewable . L
energy Ensurl_ng energy _contlnmty
SOUrces Resorting migration problems

The importance of using the renewable energy sources

Reducing fossil fuel consumption

Reducing environmental pollution

Reducing the amount of money spent on energy imports
Existing naturally in the universe

MMM AR DERRroRRorproN

* Frequency values are given in Table 1. Since the codes in Table 1 can be expressed by different
prospective teachers, the frequency values may be greater than the total number of prospective teachers.

Secondly, the findings related to the second research question are shown in Table 2. The
participants’ views about the second research question were combined in the theme of “the
obstacles to the usage of renewable energy sources”. “After that, prospective teachers’ views
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about the obstacles to the usage of renewable energy sources were considered in five
categories labeled as “disadvantages of renewable energy sources”, “social reasons”,
“economic reasons”, “time” and “insufficiencies”. An examination of the statements in the
first category demonstrated that the prospective teachers referred to the disadvantages of the
sources as obstacles in front of the use of renewable energy sources. The disadvantages listed
by the participants included the fact that solar energy and wind energy were discontinuous
(43.3%), that they had no stability (33.3%), and that they involved tiring/tedious bureaucratic
procedures (20%). In the second category, the unconsciousness of consumers (30%) and the
need for experienced/well-qualified staff (30%) were mentioned as the obstacles in front of
renewable energy sources. Especially the high cost of installment (70%), insufficient
incentives (46.6%), and the insufficiency of financial resources allocated to Research and
Development (R&D) activities (33.3%) were the obstacles listed in the third category. The
inadequacy of the 10-year warranty given by the government (43.3%) was the obstacle
mentioned in the fourth category. Insufficient R&D/scientific work (20%) and
uncoordinated/unplanned R&D/scientific work (20%) were the obstacles mentioned in the fifth
category. Some examples of the answers given by the prospective teachers are presented
below;

Category of economic reasons; PT1: The use of renewable energy sources requires a
financial investment. Even if the initial investment price is high, more profit is obtained
later than the initial investment price.

Category of time; PT4: Discontinuous energies such as solar or wind energy cannot
meet the supply and demand.

Category of insufficiencies P7: Renewable and sustainable energy resources cannot be
used within their potential, since sufficient R&D and awareness raising cannot be done
for our country.

Table 2

Participants’ Views About the Obstacles to the Usage of Renewable Energy Sources

Theme  Categories Codes Frequency

Solar and wind energy interruptions 13
Lack of energy stability 10
Struggling bureaucratic procedures 6
In some cases, sight and sound pollution formation
Disadvantages  Generating interference of wind turbines on radar
of renewable Difficulties in transporting generated energy
energy sources Causing bird deaths by wind turbines
Damaging to forests/habitats of hydroelectric power plants
Causing some explosions during biomass energy
production
Sea traffic barrier for wave energy

PPN DO

Being unconscious of consumers

Social reasons Experienced/qualified staff needs

O O|F-

High initial installation cost

Insufficient incentives

Lack of financial resources allocated to R&D activities
High cost of geothermal resource exploration work
Lack of investment

Easier and cheaper fossil fuel preference

Effortless use of fossil fuels

=N
o N

Economic
reasons

N O O

The obstacles to the usage of renewable energy sources
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Being the low of the period of the government's 10-year
purchase warranty

The mismatch between supply and demand

Need for a time until profit

Time

Lack of substation and transmission lines

Insufficient R&D/scientific studies

Uncoordinated/unplanned works
Insufficiencies Lack of technical knowledge

Lack of technology for current use

The need to investigate the source potential well

Geographic insufficiency

N B OO O NN B

[y

* Frequency values are given in Table 2. Since the codes in Table 2 can be expressed by
different prospective teachers, the frequency values may be greater than the total number of prospective
teachers.

Thirdly, the findings related to the third research question are shown in Table 3. The
participants’ views about the third research question “what can be done to increase the usage
of renewable energy sources” were combined in the theme of “increasing the use of renewable
energy sources”. After that prospective teachers’ views about the obstacles to the usage of
renewable energy sources were considered in six categories labeled “social recommendations”,
“educational recommendations”, “recommendations on the usage of fossil fuel”, “political
recommendations”, “economic recommendations” and “study recommendations”. An
evaluation of the statements in the first category showed that the majority of the participants
(76.6%) recommended making society/individuals conscious and raising their awareness of the
issue (through brochures, seminars, conferences, public service ads, etc.). Recommendations
such as organizing activities (6.66%) and opening relevant departments in universities (6.66%)
were in the second category. The third category included such recommendations as reducing
the use of fossil fuels (10%) and introducing restrictions on using fossil fuels (10%). Including
those issues in state policies were recommended by 13.3% of the participants in the fourth
category. In the fifth category, giving state incentives to firms (63.3%) and allocating
sufficient state budget (46.6%) were recommended by most of the participants. In the sixth
category, 26.6% recommended researching appropriate sources, 23.3% made
recommendations for technology development activities and 23.3% recommended that public
bodies and research institutions should do scheduled work. Some examples of the answers
given by the prospective teachers are presented below.

Category of social recommendations; PT2: Seminars, public service announcements,
brochures, etc. can be made to raise awareness of people.

Category of study recommendations; PT17: Public institutions and research institutes
should work on a planned schedule.

Category of economic recommendations; P20: States should include renewable
energy sources in their budget planning.
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Table 3

Participants’ Views on the Increasing Usage of Renewable Energy Sources

Theme  Categories Codes Frequency
Raising consciousness/awareness of society/people 23
Social (brochures, seminars, conferences, public spots, etc.)
recommendations Training of qualified staff 4
Explaining the damages of fossil fuels to nature 4
§ Organizing activities in universities 2
= Educational Opening relevant departments in universities 2
3 recommendations Adding topics related to courses in schools 1
? Staffing in this area in vocational high schools 1
% Recommendations Reducing the use of fossil fuel 3
g ?n 'Iihe use of fossil Introducing restrictions to using fossil fuels 3
S ue
s Political Placing these issues in state policies 4
§ recommendations Legal regulations 2
s Government incentives 19
@ Sufficient state budget allocation 14
g Economic Taking costs to the appropriate level 2
= recommendations Longer price guarantees to companies 2
§ Recognition of privilege for renewable energy 1
Q companies
P Researching appropriate sources 8
= Technology development studies 7
Study Programmatic study of public institutions and 7
recommendations research institutes
Adequate R & D studies 6
More project development 4

* Frequency values are given in Table 3. Since the codes in Table 3 can be expressed by different
prospective teachers, the frequency values may be greater than the total number of prospective teachers.

DISCUSSION AND CONCLUSION

A general examination of the prospective teachers’ views about the first research
question made it clear that they made comments on the importance of renewable energy
sources in the context of the properties of the sources, the benefits they offer, and the context
of the negative effects of fossil fuels. The majority of prospective teachers expressed a belief
that fossil fuels have detrimental effects on the environment, cause environmental issues, and
will become depleted soon. A smaller group specifically mentioned the negative impacts of
fossil fuel emissions on the greenhouse effect, global warming, and climate change.
Renewable energy sources were more commonly viewed as non-depletable and
environmentally friendly, but fewer participants considered them to be dependable and locally
available. Similarly, Ergiil and Calis (2022) conducted a study with prospective science
teachers and found that prospective teachers defined renewable energy sources as non-
depletable energy sources. The pre-service teachers who participated in the study of Basaran
Ugur et al. (2021) defined renewable energy sources as environmentally friendly and
sustainable resources. Prospective teachers perceived renewable energy sources as
advantageous due to their potential to decrease reliance on foreign sources, provide
employment opportunities, and have a minimal environmental impact. Nonetheless, a minority
of participants highlighted additional benefits, including the reduction of fossil fuel use,
mitigation of environmental issues, and decreased spending on energy imports.

616



On examining the prospective teachers’ views on the second research question in
general, it was determined that they commented on the obstacles to the use of renewable
energy sources in the context of the disadvantages of those sources, social and economic
reasons, the use of fossil fuels and in the context of time and inadequacies. As Kandpal and
Broman (2014) point out; technological, economic, sociocultural, and institutional factors
hinder the development and spread of renewable energy technologies. Great technological
efforts are needed the increase the widespread use of renewable sources of energy to contribute
significantly to global energy needs. The fact that solar energy and wind energy were
discontinuous, that they were unstable, and that they involved tiring/tedious bureaucratic
procedures were mentioned by the participants as disadvantages while the disadvantages such
as bird deaths caused by wind turbines, radio interference caused on radars and sound and
sight pollution caused in some cases were the ones mentioned by fewer participants. Some
studies in the literature reported that pre-service teachers were aware of the disadvantages of
renewable energy sources (Basaran Ugur et al., 2021; Cebesoy & Karisan, 2017). For example,
Aksan and Celikler (2019) stated that pre-service teachers know the advantages and
disadvantages of hydroelectric power plants in terms of many factors such as environmental,
economic, and biological. The fact that hydroelectric power plants are used more than other
energy sources in our country may be one of the reasons why pre-service teachers have more
knowledge. Unconscious consumers and the need for experienced/well-qualified staff were
listed as social obstacles. While the high cost of installment, insufficient incentives, and
insufficiency of financial resources allocated to R&D activities were listed by the majority of
the participants as the economic obstacles; the insufficiency of investments and the use of
cheap and effortless fossil fuels were listed by fewer participants. The insufficiency of a 10-
year warranty given by the government was the obstacle mentioned in the context of time, but
the need for time to obtain the profit was the obstacle that was mentioned by very few. The
minority of the prospective teachers referred to the insufficiency of transformers and
distribution lines, insufficient R&D activities, uncoordinated works, and lack of technical
knowledge as the obstacles in front of using those sources.

Concerning the third research question, the prospective teachers made
recommendations for social, political, and economic activities to increase the use of renewable
energy sources and they specifically made recommendations for the use of fossil fuels. In the
studies conducted in the literature, training on renewable energy sources has been
recommended (Acikgoz, 2011; Halder et al., 2011; Liarakou et al., 2009). While Yildirir, et al.
(2020) emphasized the interdisciplinary dimension in teaching the concept of energy in field
and field education courses, Ozyurt and Yalman (2020) drew attention to the number of
learning outcomes in curricula and increasing the number of lesson hours. For example, in
another study conducted by Baysal and Dasdemir (2023), it was emphasized that different
activities and practices should be included in the teaching of renewable energy resources
during the undergraduate education of prospective teachers. Accordingly, the majority of them
recommended making the public/individuals conscious and aware of the issue by promoting
the use of renewable energy sources (through brochures, seminars, conferences, public service
ads, etc.), offering state incentives to firms, and allocating a sufficient state budget. On the
other hand, recommendations such as doing research for appropriate sources, technology
development activities, the scheduled work of public bodies and research institutions,
organizing activities and opening relevant departments in universities, including the relevant
subjects in the courses, reducing the use of fossil fuels and introducing restrictions to the use
of fossil fuels, including those issues in state policies and making the legal regulations were
made by very few of the participants.

On revising all these results, it was found that prospective teachers had various views
of renewable energy sources. As a result of the studies conducted in the literature, there are
studies in which society, teachers, pre-service teachers, and students have different and various
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views and perspectives on renewable energy sources (Agisli Celik, 2021; Dogru & Celik,
2019; Kaldellis, 2005; Kaldellis et al., 2012; Karasmanaki & Tsantopoulos, 2019; McGowan
& Sauter, 2005). While some of these studies supported the results of our study, some of them
provided more detailed information about renewable energy sources than the results of this
study. In the study conducted by Karasmanaki and Tsantopoulos (2019), it was determined
that university students support renewable energy sources and are aware of energy systems
that pollute the environment. In addition, it was determined that these students have a positive
environmental attitude and are aware of the necessity of transitioning from fossil fuels to
renewable energy sources. Also in the study of Agcisli Celik (2021), it was seen that
prospective science teachers’ have more positive opinions about renewable energy resources
than elementary school mathematics and classroom prospective teachers. It was concluded that
the reason for this can be shown that the number of courses taken by science pre-service
teachers about renewable energy resources during their undergraduate education. Dogru &
Celik, (2019) concluded that prospective science teachers have the most positive opinions
about the future use of renewable energy sources. Halder et al., (2014) determined that science
teachers were adequately knowledgeable about renewable sources of energy but that they did
not have adequate knowledge about their effects on them on the environment. Renewable
energy sources were described by science teachers as harmless, healthy, and cheap. Cebesoy
and Karisan (2017), on the other hand, found that prospective teachers’ knowledge about
renewable energy sources was inadequate. Karakaya Cirit (2017) also found that prospective
science teachers did not have advanced and adequate knowledge about renewable energy
sources and that they mostly described those sources of energy as “clean, renewable and
natural energy”. In the study conducted by Bozdogan and Yigit (2014), prospective teachers
described renewable energy sources as self-renewing, cheap, clean, and natural energy; but
they considered such sources of energy as non-depletable and infinite energy and they formed
alternate concepts. Another study also determined that society had a weak understanding of
wind energy (Klick & Smith, 2010). Zyadin et al. (2012), in a study they conducted with the
participation of Jordanian school students, found that students were aware of sources of
renewable energy such as wind energy and solar energy, which are widespread, but that they
did not have adequate knowledge about some sources of energy such as geothermal energy.
The researchers found that 72% of the participants have awareness of the benefits renewable
energy sources offered to the environment and that they knew that generating electricity in that
way had significant effects on reducing climate change. Liarakou et al. (2009) found that
teachers have positive attitudes toward renewable energy sources and their use of them but
that, their levels of seeing them as alternative sources of energy in the future were inadequate.
The researchers stated that the main reason for it was the inadequacy of teacher training. There
are also studies in the literature pointing out that teachers were not adequately knowledgeable
about the issue (Liarakou et al., 2009; Zyadin et al., 2014).

The fact that societies and individuals do not have the necessary information,
knowledge, and skills is one of the main sources for why energy technologies do not spread
enough (Negro et al., 2012). Therefore, the necessity and importance of offering training in
renewable energy at all levels are globally accepted (Kandpal & Broman, 2014).

RECOMMENDATIONS

Based on the findings obtained, it can be said that students' environmental awareness,
views, and knowledge can be increased with environmental education that will be provided by
emphasizing the importance of renewable energy resources at all levels of education. Thus, it
can be secured that the next generations, who are to shape the future, will display more
conscious behaviors of energy consumption. Besides, positive attitudes towards and awareness
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of renewable energy sources in schools where future politicians are trained can assure that
nations’ energy generation in the future could incline towards renewable energy sources.

Although the participants included in this study took an elective course in
Environmental Education, they were found to have no knowledge of energy sources at the
desired level; thus, it demonstrated the fact that obligatory courses in environmental education
including topics on renewable energy sources should be included in the program of
educational faculties- which train teachers- because the environment-related knowledge of
next generations that teachers will raise and their awareness of the issue will be possible
through the positive awareness of the environment that teachers can have. In addition to that,
one of the greatest obstacles in front of using renewable energy sources is inadequate
education. Akgoltekin and Dogan (2013) stated in their study that people should be given a
good education to understand renewable energy sources. The fact that the environmental
education courses to be given in faculties of education are oriented towards practice (Kavcar,
2002) will enable teachers to be more effective in their future courses.

It would be useful to determine teachers’ and prospective teachers’ levels of
knowledge so that courses such as environmental education, environmental chemistry, and
renewable energy sources could be included in teacher training programs. This is because
courses in environmental education can be configured by considering the inadequacies.
Therefore, an increase in the number of studies determining prospective teachers’ levels of
knowledge about renewable energy and energy consumption on graduation will be beneficial.

REFERENCES

Acikgoz, C. (2011). Renewable energy education in Turkey. Renewable Energy, 36(2), 608-
611.

Acishi Celik, S. (2021). Pre-service teachers’ attitudes and metaphoric perceptions towards
renewable energy resources. International Online Journal of Education and Teaching
(IOJET), 8(4), 2334-2352.

Akgoltekin, A., & Dogan, S. (2013). The determination of the classroom teachers’ attitudes
towards renewable energy. International Journal of Social Science, 6(1), 143-153.
https://doi.org/10.9761/JASSS 564

Aksan, Z., & Celikler, D. (2019). The science teaching candidates’ opinions related to the
hydroelectric plants. Necatibey Faculty of Education Electronic Journal of Science &
Mathematics Education, 13(2), 859-878. https://doi.org/10.17522/balikesirnef.541641

Antink-Meyer, A., & Aldeman, M. (2021). Middle grades teachers’ content knowledge for
renewable energy instruction design. Research in Science & Technological Education,
39(4), 421-440. https://doi.org/10.1080/02635143.2020.1767048

Assali, A., Khatib, T., & Najjar, A. (2019). Renewable energy awareness among future
generation of Palestine. Renewable Energy, 136, 254-263.

Basaran Ugur, A. R., Bektas, O., & Glneri, E. (2021). Pre-service science teacher’ views
regarding renewable energy sources. MANAS Journal of Social Studies, 10(2), 828-850.

Baysal, H. & Dasdemir, 1. (2023). Determining the awareness level of science teachers about
renewable  energy resources. Milli  Egitim  Dergisi, 52(237), 255-278.
https://doi.org/10.37669/milliegitim.1064629

619


https://doi.org/10.9761/JASSS_564
https://doi.org/10.17522/balikesirnef.541641
https://doi.org/10.1080/02635143.2020.1767048
https://doi.org/10.37669/milliegitim.1064629

Bayulgen, O., & Benegal, S. (2019). Green Priorities: How economic frames affect perceptions
of renewable energy in the United States. Energy Research & Social Science, 47, 28-36.

Berkovski, B., & Gottschalk, C. M. (1997). Strengthening human resources for new and
renewable energy technologies of the 21st century: UNESCO engineering education and
training programme. Renewable Energy, 10(2-3), 441-450.

Bojic, M. (2004). Education and training in renewable energy sources in Serbia and
Montenegro. Renewable Energy, 29(10), 1631-1642.

Bozdogan, A. E., & Yigit, D. (2014). Investigation of prospective teachers' opinions to the
alternative energy sources according to different variables. Electronic Journal of
Education Sciences, 3(6), 113-130.

British Petroleum. (2011). Energy outlook 2030. Retrieved from
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-
economics/energy-outlook/bp-energy-outlook-2011, 2019;.pdf

Cebesoy, U. B., & Karisan, D. (2017). Investigation of preservice science teachers’ knowledge,
teaching efficacy perceptions and attitude towards renewable energy sources. YYU
Journal of Education Faculty, 14(1),1377-1415.

Celikler, D. (2013). Awareness about renewable energy of pre-service science teachers in
Turkey. Renewable Energy, 60, 343-348. https://doi.org/10.1016/j.renene.2013.05.034

Colak, K., Kaymakg1, S., & Akpimar, M. (2015). The status of renewable energy resources in
the Turkish social studies textbooks and prospective teachers’ perceptions. Marmara
University Atatiirk Education Faculty Journal of Educational Sciences, 41, 59-76.

Darling-Hammond, L. (2017). Teacher education around the world: What can we learn from
international practice?. European Journal of Teacher Education, 40(3), 291-3009.
https://doi.org/10.1080/02619768.2017.1315399

Demirbag, M., & Yilmaz, S. (2020). Preservice teachers’ knowledge levels, risk perceptions and
intentions to use renewable energy: A structural equation model. Journal of Education in
Science Environment and Health, 6(3), 193-206. https://doi.org/10.21891/jeseh.625409

Dogru, M., & Celik, M.. (2019). Analysis of pre-service science and classroom teachers'
attitudes and opinions concerning renewable energy sources in terms of various variables.
International Journal of Renewable Energy Research (IJRER), 9(4), 1761-1771.

Dénmez Usta, N., Karsli, F. & Durukan, U. G. (2016). Effect of the computer assisted
mstruction material on prospective teachers’ learning of the renewable energy sources.
Mersin  University Journal of the Faculty of Education, 12(1), 196-210.
http://dx.doi.org/10.17860/efd.70389

Driver, R., & Millar, R. (1986). Energy Matters: Proceedings of an Invited Conference:
Teaching about Energy within the Secondary Science Curriculum. Leeds
[England]: University of Leeds, Centre for Studies in Science and Mathematics
Education.

Ergil, N. R. & Calig, S. (2022). Investigation of the knowledge levels of science teacher
candidates on renewable energy and its resources. Journal of Uludag University Faculty
of Education, 35 (1), 107-125. https://doi.org/10.19171/uefad.994400

European Commission. (2019). 2030 Climate & Energy Framework. Retrieved from
https://ec.europa.eu/clima/policies/strategies/2030_en

620


https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/energy-outlook/bp-energy-outlook-2011,%202019;.pdf
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/energy-outlook/bp-energy-outlook-2011,%202019;.pdf
https://doi.org/10.1016/j.renene.2013.05.034
https://doi.org/10.1080/02619768.2017.1315399
https://doi.org/10.21891/jeseh.625409
http://dx.doi.org/10.17860/efd.70389
https://doi.org/10.19171/uefad.994400
https://ec.europa.eu/clima/policies/strategies/2030_en

Gay, L. R., & Airasian, P. (2000). Educational research competencies for analysis and
application. Merrill an Imprint of Prentice Hall.

Geng, M. (2019). Determination of attitudes on renewable energy sources of pre-service
teachers. MANAS Journal of Social Studies, 8(1), 811-821.
https://doi.org/10.33206/mjss.474079

Goulgouti, A., Plakitsi, A., & Stylos, G. (2019). Environmental literacy: Evaluating knowledge,
affect, and behavior of pre-service teachers in Greece. Interdisciplinary Journal of
Environmental and Science Education, 15(1), e02202.

Guven, G., & Sulun, Y. (2017). Pre-service teachers' knowledge and awareness about renewable
energy. Renewable and Sustainable Energy Reviews, 80, 663-668.

Halder, P., Havu-Nuutinen, S., Pietarinen, J., & Pelkonen, P. (2011). Bio-energy and youth:
Analyzing the role of school, home, and media from the future policy
perspectives. Applied Energy, 88(4), 1233-1240.

Halder, P., Havu-Nuutinen, S., Pietarinen, J., Zyadin, A., & Pelkonen, P. (2014). Subject
knowledge and perceptions of bioenergy among school teachers in India: Results from a
survey. Resources, 3(4), 599-613.

Halder, P., Prokop, P., Chang, C. Y., Usak, M., Pietarinen, J., Havu-Nuutinen, S., Pelkonen, P.,
& Cakir, M. (2012). International survey on bioenergy knowledge, perceptions, and
attitudes among young citizens. Bioenergy Research, 5(1), 247-261.

Hashim, H., & Ho, W. S. (2011). Renewable energy policies and initiatives for a sustainable
energy future in Malaysia. Renewable and Sustainable Energy Reviews, 15(9), 4780-
4787.

Kaarbo, J., & Beasley, R. K. (1999). A practical guide to the comparative case study method in
political psychology. Political Psychology, 20, 369-391. https://doi.org/10.1111/0162-
895X.00149

Kaldellis, J. K. (2005). Social attitude towards wind energy applications in Greece. Energy
Policy, 33(5), 595-602.

Kaldellis, J. K., Kapsali, M., & Katsanou, E. (2012). Renewable energy applications in
Greece—What is the public attitude? Energy Policy, 42, 37-48.

Kandpal, T. C., & Broman, L. (2014). Renewable energy education: A global status review.
Renewable and Sustainable Energy Reviews, 34, 300-324.

Karabulut, A., Gedik, E., Kecebas, A., & Alkan, M. A. (2011). An investigation on renewable
energy education at the university level in Turkey. Renewable Energy, 36(4), 1293-1297.

Karakaya Cirit, D. (2017). Pre-service science teachers’ (PST) knowledge involving the topic of
renewable energy sources. Turkish Journal of Educational Studies, 4(3), 21-43.

Karasmanaki, E., & Tsantopoulos, G. (2019). Exploring future scientists' awareness about and
attitudes towards renewable energy sources. Energy Policy, 131, 111-119.

Kavcar, C. (2002). Cumhuriyet doneminde dal 6gretmeni yetistirme [Branch teacher training in
the Republican period]. Ankara University Journal of Faculty of Educational Sciences
(JFES), 35, 1-13. https://doi.org/10.1501/Egifak_0000000058

Klick, H., & Smith, E. R. (2010). Public understanding of and support for wind power in the
United States. Renewable Energy, 35(7), 1585-1591.

621


https://doi.org/10.33206/mjss.474079
https://doi.org/10.1111/0162-895X.00149
https://doi.org/10.1111/0162-895X.00149
https://doi.org/10.1501/Egifak_0000000058

Koca, N., & Bulut, R. (2015). Opinions of prospective social studies teachers about energy
resources of Turkey. Electronic Turkish Studies, 10(11), 1007-1022.
http://dx.doi.org/10.7827/TurkishStudies.8481

Lalic, D., Popovski, K., Gecevska, V., Vasilevska, S. P., & Tesic, Z. (2011). Analysis of the
opportunities and challenges for renewable energy market in the Western Balkan
countries. Renewable and Sustainable Energy Reviews, 15(6), 3187-3195.

Liarakou, G., Gavrilakis, C., & Flouri, E. (2009). Secondary school teachers’ knowledge and
attitudes towards renewable energy sources. Journal of Science Education and
Technology, 18(2), 120-129.

Liu, W., Wang, C., & Mol, A. P. (2013). Rural public acceptance of renewable energy
deployment: The case of Shandong in China. Applied energy, 102, 1187-1196.

Lloyd, B., & Subbarao, S. (2009). Development challenges under the Clean Development
Mechanism (CDM)—Can renewable energy initiatives be put in place before peak
0il? Energy Policy, 37(1), 237-245.

Maykut, P., & Morehouse, R. (1994). Beginning qualitative research: A philosophic and
practical guide. Falmer Press.

McGowan, F., & Sauter, R. (2005). Public Opinion on Energy Research: A Desk Study for the
Research Councils. Retrieved from https://epsrc.ukri.org/newsevents/pubs/public-
opinion-on-energy-research-a-desk-study-for-the-research-councils/

Miles, M. B., & Huberman, M. (1994). Qualitative data analysis: An expanded sourcebook.
Sage Publications.

Negro, S. O., Alkemade, F., & Hekkert, M. P. (2012). Why does renewable energy diffuse so
slowly? A review of innovation system problems. Renewable and Sustainable Energy
Reviews, 16(6), 3836-3846.

Ozyurt, O. G. & Ercan Yalman, F. (2020). Identifying cognitive structure related to renewable
energy using word association test: The Mersin province case. Inonu University Journal
of the Faculty of Education, 21(3), 1320-1338. https://doi.org/10.17679/inuefd.780413

Patton, M. Q. (1987). How to use qualitative methods in evaluation. Newbury Park CA: Sage
Publications.

Spiropoulou, D., Antonakaki, T., Kontaxaki, S., & Bouras, S. (2007). Primary teachers’ literacy
and attitudes on education for sustainable development. Journal of Science Education and
Technology, 16, 443-450. https://doi.org/ 10.1007/s10956-007-9061-7

Strauss, A., & Corbin, J. (1990). Basics of qualitative research: Grounded theory procedures
and techniques. Newbury Park CA: Sage Publications.

Van Rijnsoever, F. J., & Farla, J. C. (2014). Identifying and explaining public preferences for
the attributes of energy technologies. Renewable and Sustainable Energy Reviews, 31,
71-82.

Walker, G. (1995). Renewable energy and the public. Land Use Policy, 12(1), 49-59.

Wiggering, H., Dalchow, C., Glemnitz, M., Helming, K., Miiller, K., Schultz, A., Stachow, U.,
& Zander, P. (2006). Indicators for multifunctional land use—Linking socio-economic
requirements with landscape potentials. Ecological indicators, 6(1), 238-249.

622


http://dx.doi.org/10.7827/TurkishStudies.8481
https://epsrc.ukri.org/newsevents/pubs/public-opinion-on-energy-research-a-desk-study-for-the-research-councils/
https://epsrc.ukri.org/newsevents/pubs/public-opinion-on-energy-research-a-desk-study-for-the-research-councils/
https://doi.org/10.17679/inuefd.780413

Wistenhagen, R., Wolsink, M., & Biirer, M. J. (2007). Social acceptance of renewable energy
innovation: An introduction to the concept. Energy Policy, 35(5), 2683-2691.

Yildirir, H. E. , Isiktas, T., & Yildirim, A. (2020). Determining the perceptions of pre-service
teachers from different disciplines towards the concept of energy. Mehmet Akif Ersoy
Universitesi Egitim Fakiiltesi Dergisi, 54, 20-48.

Zografakis, N., Sifaki, E., Pagalou, M., Nikitaki, G., Psarakis, V., & Tsagarakis, K. P. (2010).
Assessment of public acceptance and willingness to pay for renewable energy sources in
Crete. Renewable and Sustainable Energy Reviews, 14(3), 1088-1095.

Zyadin, A., Puhakka, A., Ahponen, P., and Pelkonen, P. (2014). Secondary school teachers'
knowledge, perceptions, and attitudes toward renewable energy in Jordan. Renewable
Energy, 62, 341-348.

Zyadin, A., Puhakka, A., Ahponen, P., Cronberg, T., & Pelkonen, P. (2012). School students'
knowledge, perceptions, and attitudes toward renewable energy in Jordan. Renewable
energy, 45, 78-85.

GENISLETILMIiS OZET
Giris

Diinya niifusunun hizla artmasi, sanayilesme, kentlesme, gelir artist ve teknolojinin
ilerlemesi, kiiresel enerji talebinin de diizenli bir sekilde artacaginin gostergesidir (BP, 2011).
Ozellikle kiiresel enerji ihtiyacinin, sonsuz olmayan fosil yakitlara bagimli olmasi gevre
kirliligine neden olmakta ve bunun sonucu olarak da iklim degisiklikleri ortaya c¢ikmaktadir.
Kiiresel iklim degisikligi tehdidine yonelik atilacak en onemli siirdiiriilebilir adim ise fosil
yakitlarmin kullaniminda azaltmaya gitmektir (Moriarty & Honnery, 2009). Bu konuda bilim
adamlar1 ve politikacilar arasinda temel enerji kaynagi olarak fosil yakitlar yerine yenilebilir
enerji kaynaklarina gecis konusunda gittikce biiyliyen bir fikir birligi de bulunmaktadir
(Bayulgen & Benegal, 2019).

Yenilenebilir enerji kaynaklarimin enerji iiretimindeki paymin artmasi ve bu kaynaklarin
kullanimina yo6nelik yeni teknolojilerin gelistirilmesi yeterli sayida iyi egitimli ve ehil bireylerin
bulunmasina baglidir (Erkovski & Gottschalk, 1997; Hashim & Ho, 2011; Lalic vd., 2011;
Negro vd., 2012). Ayrica, Karasmanaki ve Tsantopoulos, (2019) finiversite 6grencilerinin
yenilenebilir enerji kaynaklarina yonelik tutumlari hakkinda ¢ok fazla bilginin olmadigini
belirtmislerdir. Ozellikle de iiniversite dgrencileriyle yapilacak olan calismalar yenilenebilir
enerji kaynaklar1 ile ilgili uygulamalarin yayilmasina yardimci olacak ve bu sektoriin
gelismesini destekleyecek olan sosyal kabulii de artiracaktir (Assali vd., 2019). Yine literatlr
incelendiginde yenilenebilir enerji kullaniminin Oniindeki engellerin neler olduguna ve
yenilenebilir enerji kullanimini artirmak icin neler yapilacagina yonelik 6gretmen adaylarinin
goriislerinin incelendigi calismalarm c¢ok fazla olmadig belirlenmistir. Bu nedenle, gelecegin
Ogretmenleri olacak olan Ogretmen adaylarinin yenilenebilir enerji kaynaklar ile ilgili
gorilislerinin incelendigi bu calismanin sonucu literatiire olumlu katkida bulunacaktir. Bu
calismanin sonuglari, politika belirleyicileri i¢cin hem ulusal hem de uluslararasi alanda,
toplumun bilinglendirilmesinde O6gretmen egitimlerinin uzun vadeli planlama siirecinde
yenilenebilir enerji kaynaklar1 konusunda yeni bilgiler saglayacaktir.

Yoéntem
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Calismada nitel arastirma yontemi kullanilmistir. Nitel arastirmacilar bir baglam
icerisinde bireylerin deneyimlerini anlamakla ilgilenmektedirler. Bu nedenle, sonuglar
genellemek yerine, calisma igin segilen katilimcilarin bakis agilarindan deneyimlerini
derinlemesine anlamaya c¢alisilmaktadirlar (Maykut & Morehouse, 1994). Calisma Egitim
Fakiiltesinde okuyan 30 o6gretmen adayi ile yiritilmiistiir. Katilimeilarin segiminde amagli
ornekleme yontemi kullanilacaktir. Amagh drnekleme, bir ¢aligmanin odak sorularini ortaya
¢ikarmak i¢in zengin bilgilere sahip kosullarin incelenmesine dayanan bir yontemdir (Patton,
1987). Calismada veriler ii¢ acik uglu sorudan olusan bir test ile elde edilmistir. Arastirmacilar
tarafindan literatiir incelemesi sonucu hazirlanmig olan testte yer alan sorular sunlardir;

1. Yenilenebilir enerji kaynaklarini kullanmak énemli midir?
2. Yenilenebilir enerji kaynaklarmin kullaniminin 6niindeki engeller nelerdir?
3. Yenilenebilir enerji kaynaklarinin kullanimini artirmak i¢in neler yapilabilir?

Katilimcilara bu sorulara yazili cevap vermeleri igin 30-40 dakikalik bir siire verilmistir.
Calismadan once ise katilimcilara galigmanin igerigi, verilerin degerlendirilmesi ve siiregte
isimlerinin gizli tutulacag konusunda bilgilendirme yapilmistir. Verilerin analizi sirasinda, agik
uglu sorulara verilen yazili cevaplar aragtirmacilar tarafindan transkript edilerek bilgisayar
ortamina aktarilmistir. Elde edilen veriler igerik analiziyle analiz edilmistir. Analiz sonucu konu
ile ilgili kodlar ve kategoriler belirlendikten sonra temalar olusturulmustur.

Sonug ve Tartisma

Calismada Ogretmen adaylarmin birinci soru ile ilgili goriisleri genel olarak
incelendiginde (Tablo 1), yenilenebilir enerji kaynaklarmin 6nemini, bu kaynaklarin 6zellikleri,
yararlar1 ve fosil yakitlarm olumsuz etkileri baglaminda yorumladiklar1 goriilmiistiir. Ogretmen
adaylarmin ¢ogunlugu, fosil yakitlarin ¢evreye zarar verdiklerini, ¢evre problemlerine yol
actiklarim1 ve yakin gelecekte tiikenecek olmalarmi bu yakitlarin olumsuz etkileri olarak
siralamislardir. Urettikleri zararh gazlarin sera etkisine yol agmasi ve yine bu yakitlarm kiiresel
isinma ve iklim degisikligine yol agmasi ise daha az Ggrenci tarafindan siralanan olumsuz
etkilerdir. Yenilenebilir enerji kaynaklarinin tiikenmez ve cevre dostu olduklarini 6gretmen
adaylarinin cogunlugu ifade ederken, yerel ve giivenilir bir kaynak olduklarini ise ¢ok az
ogretmen aday: diisiinmektedir. Ogretmen adaylar1 yenilenebilir enerji kaynaklarini enerjide
disa bagimlilig1 azaltmalari, toplum i¢in is olanagi/istihdami saglamalari ve ¢evreye zararlarinin
cok az olmasi bakimindan yararli bulmaktadirlar. Fosil yakit kullanimini, ¢evre sorunlarmi ve
enerji ithalatina harcanan para miktarin1 azaltmalar1 ise ¢ok az dgretmen adayi tarafindan ileri
sirdlen yararlardir.

Calismada 6gretmen adaylarinin ikinci soru ile ilgili goriisleri genel olarak incelendiginde
(Tablo 2), yenilenebilir enerji kaynaklarinin kullaniminin 6niindeki engelleri, bu kaynaklarin
dezavantajlari, sosyal, ekonomik nedenler, fosil yakit kullanimi, zaman ve yetersizlikler
baglaminda yorumladiklar1 goriilmiistiir. Kiiresel enerji ihtiyacina anlamli bir katkida bulunma
yolunda yenilebilir enerji kaynaklarinin yaygin kullaniminin artmasi i¢in biiyiik teknolojik
cabalar gerekmektedir. Giines ve rizgar enerjilerinin kesintili olmalari, enerji istikrarimin
saglanamamast ve yorucu/ugrastirict biirokratik iglemler Ogretmen adaylarmin ¢ogunlugu
tarafindan ifade edilen dezavantajlar olurken, rlizgér tiirbinlerinin kus 6liimlerine yol agmast,
radarda parazit olusturmasi, bazi durularda ses ve goriintii kirligine yol agmasi ¢ok azi
tarafindan ileri siiriilen dezavantajlardir. Tiiketicilerin bilingsiz olmasi, deneyimli/kalifiye
eleman ihtiyact sosyal engeller arasinda siralanmistir. Yiiksek ilk kurulum maliyeti, tesvik
cogunlugu tarafindan siralanan ekonomik engeller iken, yatirim yetersizligi, daha ucuz ve
zahmetsiz fosil yakit kullanimi ise daha azi tarafindan ileri siiriilen engellerdir.
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Ogretmen adaylarmnin {igiincii soru ile ilgili goriisleri genel olarak incelendiginde (Tablo
3), yenilenebilir enerji kaynaklarinm kullammmini artirmak i¢in sosyal, egitimsel, politik,
ekonomik ve caligma onerileri ile spesifik olarak fosil yakit kullanimina yonelik onerilerde
bulunduklar1 belirlenmistir. Ogretmen adaylarmin ¢ogunlugu yenilenebilir enerji kaynaklarinin
kullanimi artirmada bu konuda toplumu/insanlari bilinglendirme ve farkindalik olusturma
(brosiir, seminer, konferans, kamu spotu vb.), firmalara devlet tesviki saglama ve yeterli devlet
biitgesi aymrmay1 Onermislerdir. Uygun kaynak arastirma c¢aligmalari, teknoloji gelisme
caligmalar1 ve kamu kurumlar1 ve arastirma enstitiilerinin programli ¢aligmasi, tiniversitelerde
etkinlikler dizenleme ve tniversitelerde ilgili bolumler agma, derslere ilgili konular ekleme,
fosil yakit kullammimi azaltma, fosil yakit kullanimi i¢in smirlandirma getirme, {ilke
politikalarinda bu konulara yer verme ve yasal diizenlemeler gibi Oneriler ise ¢ok azi tarafindan
ifade edilmistir.

Oneriler

Biitiin 6gretim seviyelerinde verilecek olan gevre egitimi ile 6grencilerin ¢evre bilingleri,
goriisleri ve farkindaliklar1 gelistirilebilir. Boylece gelecege yon verecek olan nesillerin daha
bilingli enerji tiiketimi davranisi sergilemeleri saglanmis olabilir. Ayrica gelecegin
politikacilarinin yetistirildigi okullarda yenilenebilir enerji kaynaklarma yonelik olusturulacak
olan pozitif tutum ve farkindaliklar {ilkelerin gelecekteki enerji tiretimlerinin yenilenebilir enerji
kaynaklarina yonelmesini saglayabilir. Biitiin 6gretim seviyelerinin miifredatlarinda ¢evre
egitimi dersleri yer almazsa da 6gretmen yetistiren egitim fakiiltelerinde zorunlu dersler haline
getirilmesi gerekmektedir. Ciinkii 6gretmenlerin yetistirecekleri yeni nesillerin gevre ile ilgili
bilgileri ve farkindaliklar1 ancak 6gretmelerinin sahip olabilecegi olumlu ¢evre bilinci ile
gerceklesecektir.
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