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Abstract

In this research, it is aimed to determine the knowledge and opinions regarding renewable energy of 64 prospective
teachers. The study data were collected by using a questionnaire consisting of 12 open-ended questions, and ana-
lyzed using the descriptive analysis method. The study results showed that the prospective teachers were generally
of the opinion that renewable energy sources are mainly used by developed countries. In addition, most of the
prospective teachers thought that media organs, and scientific meetings and schools should be utilized as platforms
for increasing social awareness on renewable energy sources. However, it was also determined that the number
of prospective teachers who learned about renewable energy sources from their parents was considerably limited.
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1. Introduction

Due to environmental harm caused by non-renewable energy sources and possible depletion
of these reserves in the near future, there is a recent, active search for alternative sources to meet
current energy demands. For this reason, the importance accorded to renewable energy sources
that have the advantage of being reusable, inexhaustible, and environment-friendly has increased
considerably in recent times (Thomas, Jennings & Llyod, 2008; Seving, 2009). Due to environ-
mental pollution and global warming caused by fossil fuels used in traditional energy production
methods, various international conventions regarding the environment envisage the gradual re-
duction of fossil fuel consumption (Spence, 2007). The use of renewable energy technologies is
necessary to reduce the numerous problems associated with fossil fuel use (Pimental et al., 2002).
In this respect, the current century is expected to be one of significant innovations, advances, and
developments in the use of renewable energy sources, which represent a clean and inexhaustible
source (Marda & Sahin, 2007).

The term “renewable energy source” refers to sources of energy that are naturally renewed,
and can hence be used continually without the risk of depletion. Sources of renewable energy
include solar energy, wind energy, hydraulic energy, biomass, geothermal energy, and wave en-
ergy (Daugherty & Carter, 2010; Yildiz, Sipahioglu & Yilmaz, 2000).

Nowadays, many countries allocate considerable sums from their budgets to research that seek
to resolve environmental problems and to leave a livable environment for future generations.
However, a far simpler approach against environmental problems would involve raising individ-
uals with greater environmental awareness (Seving, 2009). In order to raise individuals who are
environmentally aware, and who contribute to the well-being of their societies with their novel
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and innovative ideas, measures should be taken to provide education regarding the sources of
environmental pollution and to instill positive attitudes towards the environment. Such measures
would contribute considerably to efforts focusing on the reduction and prevention of pollution.

Teachers play an important role in the development of environmental awareness among stu-
dents. Ensuring that prospective teachers are knowledgeable regarding renewable energy and en-
ergy sources will also allow their students to develop awareness on this subject. In this context, it
is important to place emphasis on the education of prospective teachers on renewable energy
sources. According to McLaughline (2008), reducing the deterioration of the environment around
the globe necessitates a change in the technology-related and social behaviors of students. In in-
stitutions that raise teachers, curricula should be planned in such a way that they include courses
and topics on renewable and sustainable energy (Marker, 1991; Keser, Ozmen & Akdeniz, 2003).
In a research, it is remarked the less educated people who have lacks of knowledge about renew-
able energy are an obstacle for using these sources (Muresan et al., 2017).

This study was performed to determine the knowledge and opinions regarding renewable en-
ergy of prospective teachers receiving their education at the Department of Elementary School
Science Teaching of a university in the Black Sea Region of Turkey.

2. Method

Single survey model as one of the general survey models has been used in the research. Instant
survey model as one of the single survey models was preferred and it is aimed to reveal the current
states of students. General survey model is the survey model used to work with the whole universe
or a particular group of the universe in order to reach a general judgment about a universe where
a large number of elements are available (Bailey, 1982). Single survey model is the identification
of the variables in the research separately as variety or amount. In this model, the variables such
as events, matters groups, institutions, issue in question are dealt separately (Karasar, 2014). It is
possible to make some predictions about the future situations by the data obtained through single
survey model. The data obtained in this model can be evaluated by being analyzed by statistical
techniques such as arithmetic mean, mode, median, standard deviation, variance analysis, fre-
quency and percentage (Kose, 2010).

The study was conducted with 64 prospective teachers receiving their education at the Faculty
of Education, Department of Elementary School Science Teaching of a university in the Black
Sea Region of Turkey.

The study used a questionnaire consisting of 12 open-ended questions to determine the
knowledge and opinions of science prospective teachers regarding renewable energy sources. The
use of open-ended questions allows researchers to evaluate significant variables and to investigate
a particular subject by using a flexible approach (Yildirim & Simsek, 2011). The prospective
teachers were requested to answer the questions based on their current knowledge, and were al-
lowed sufficient time to answer each question.

The study data were analyzed using the descriptive analysis method. The answers of the pro-
spective teachers were classified into different groups. The ratios of the answers provided by the
prospective teachers were shown as frequency (f).
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3. Results

The frequency distribution of the prospective teachers' answers to the question, “Where did
you first hear about the concept of renewable energy?” is provided in Table 1.

Table 1. The sources from which prospective teachers first heard about the concept of renew-
able energy

Answers Frequency
School 55

Television 30

Newspaper 30
Internet 25
Friend 11
Family 5

Table 1 shows that most of the prospective teachers first heard about the concept of renewable
energy from school, television, and newspapers. This observation indicates that schools assume
an important role in raising awareness regarding renewable energy, and that television and news-
papers are also important tools for raising awareness. In addition, it is interesting to note that the
number of prospective teachers who first heard of the concept of renewable energy from their
parents was five.

The frequency distribution of the prospective teachers' answers to the question, “What is re-
newable energy?” is provided in Table 2.

Table 2. The opinions of the prospective teachers on what renewable energy is

Answers Frequency

An inexhaustible form of energy 34

A renewable form of energy 17

A recycled form of energy 14

Energy that is less detrimental to the environment 11
Energy formed by natural processes 7
Energy that exists naturally in the environment 6
An abundant form of energy 1

Energy that is more economical 1
Non-fossil fuel energy 1

As can be seen in Table 2, the prospective teachers described renewable energy as a form of
energy that is inexhaustible, renewable, and less detrimental for the environment. The prospective
teachers who provided these answers were fairly knowledgeable regarding renewable energy.
However, 14 of the prospective teachers described renewable energy as a type of energy obtained
through recycling, which indicated that they confused the concept of renewable energy with re-
cycling.

The frequency distribution of the prospective teachers' answers to the question, “What are

examples of renewable energy sources?” is provided in Table 3.

Table 3 shows that the prospective teachers correctly mentioned the sources for biomass en-
ergy and hydrogen energy (which are, evidently, biomass and hydrogen). However, the other
responses provided by the prospective teachers described “forms” of energy rather than “sources”
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of energy. In addition, one of the prospective teachers erroneously described fossil fuels as a type
of renewable energy source.

Table 3. Examples of renewable energy sources described by the prospective teachers

Answers Frequency
Wind energy 62
Solar energy 59
Geothermal energy 48
Biomass 11
Hydrogen 9
Electrical energy 8
Wave energy 4
Hydroelectric energy 3
Heat energy 2
Light energy 1
Fossil fuels 1

The frequency distribution of the prospective teachers' answers to the question, “What are
examples of non-renewable energy sources?” is provided in Table 4.

Table 4. Examples of non-renewable energy sources described by the prospective teachers

Answers Frequency
Coal 43
Oil 35
Natural gas 35
Fossil fuels 25
Lignite 8
Wood 7
Electrical energy 4
Light energy 3
Heat energy 2
Solar energy 1

Table 4 shows that most of the prospective teachers correctly provided examples of non-re-
newable energy sources. However, it was noted that one of the prospective teachers erroneously
listed solar energy as a form of non-renewable energy.

As can be seen in Table 3 and Table 4, some of the prospective teachers erroneously described
forms of energy such as heat, light, and electrical energy as renewable or non-renewable sources
of energy. In addition, it was observed that some of the prospective teachers lacked the level of
knowledge to correctly distinguish renewable energy sources from non-renewable energy
sources.

The frequency distribution of the prospective teachers' answers to the question, “What are the
differences between renewable and non-renewable sources of energy?” is provided in Table 5.

As can be seen in Table 5, some of the prospective teachers expressed that renewable energy
sources are less detrimental for nature than non-renewable energy sources, and that renewable
energy are renewable and inexhaustible. This indicated that many of the prospective teachers were
aware of the differences between renewable and non-renewable energy sources. However, it was
noted that seven of the teachers believed that renewable energy sources can be recycled, indicat-
ing that they confused the concept of renewable energy with recycling.
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Table 5. The opinions of the prospective teachers regarding the differences between renewable
and non-renewable energy sources

Renewable energy source / Non-renewable energy source Frequency
Not detrimental to nature / Detrimental to nature 25
Renewable / Not renewable 21
Inexhaustible / Exhaustible 16
Economical / Not economical 7
Can be recycled / Cannot be recycled 7
Formed over a short period of time / Formed over a long period of time 6
Obtained from the natural environment / Obtained from fossil sources 4

The frequency distribution of the prospective teachers' answers to the question, “What are the
advantages of using renewable energy sources to meet energy demands?” is provided in Table 6.

Table 6. The opinions of the prospective teachers regarding the advantages of using renewable
energy sources

Answers Frequency
Reduction of environmental pollution 30
Lower costs 26
Risk of depletion for traditional energy sources 13
Reusability 9
Utilization of sources that are natural 4
No waste or byproducts associated with their use 2
Reduction of dependency on other countries and imports 2

Table 6 shows that the prospective teachers associated the use of renewable energy sources
with the reduction of environmental pollution and the elimination of any risk regarding the deple-
tion of sources. This result demonstrated that the prospective teachers were aware of the ad-
vantages of using renewable energy sources.

The frequency distribution of the prospective teachers' answers to the question, “Should infor-

mation on renewable energy sources be covered during formal education?” is provided in Table
7.

Table 7. The opinions of the prospective teachers regarding the inclusion of information on
renewable energy sources to formal education

Answers Frequency
Education on renewable energy sources should be provided to ensure that
future generations are more knowledgeable and have greater awareness re- 42

garding the environment.
Education should be provided on the importance of renewable energy

sources for a pollution-free environment. 18
Ensuring that future generations are knowledgeable about renewable energy
sources might allow new projects and innovations to be developed with 3
these energy sources.
There is no link between education and renewable energy sources. 1

Among the prospective teachers participating in the study, 63 expressed that the subject of
renewable energy sources should be included in formal education. As reasons, they have men-
tioned the necessity to raise individuals who more knowledgeable and have greater awareness
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regarding the environment, and also that renewable energy sources are necessary for a pollution-
free environment. However, one prospective teacher described that there is no potential relation-
ship between renewable energy and education.

The frequency distribution of the prospective teachers' answers to the question, “How can we
raise awareness within society regarding renewable energy?” is provided in Table 8.

Table 8. The opinions of the prospective teachers on how to raise awareness within society
regarding renewable energy

Answers Frequency

Television 27
Conference 22
School 17
Newspaper 12
Seminar 10
Banner 10
Journal
Advertising
Panel
Brochure
Internet
Media
Symposium
Billboards
Civil society organizations
Trip
Book
Radio programs
Foundation
Public service ad
Project competitions at school
Theater activities at school

o]
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As can be seen in Table 8, most of the prospective teachers believed that awareness raising
activities should be conducted through media organs (television, newspapers, periodicals, adver-
tisements, and brochures), and through scientific meetings (conferences, seminars, panels, and
symposiums). Among the prospective teachers, 17 also believed that awareness raising activities
should be conducted in schools.

The frequency distribution of the prospective teachers' answers to the question, “What is the

relationship between the use of renewable energy sources and the environment?” is provided in
Table 9.

Table 9. The opinions of the prospective teachers regarding the relationship between the use
of renewable energy sources and the environment

Answers Frequency
Renewable energy sources do not harm the environment 27
Renewable energy sources cause less harm to the environment than other 17
energy sources
Renewable energy sources are environment-friendly 7
Renewable energy sources can harm the environment 1
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As can be seen in Table 9, some of the prospective teachers described that renewable energy
sources do not harm the environment, while others described that renewable energy sources cause
less harm to the environment than other sources of energy. These results demonstrated that most
prospective teachers were aware of the relationship between renewable energy sources and the
environment. However, one of the prospective teachers erroneously expressed that renewable en-
ergy sources could harm the environment.

The frequency distribution of the prospective teachers' answers to the question, “Do you be-
lieve that renewable energy sources are being sufficiently used in Turkey?” is provided in Table
10.

Table 10. The opinions of the prospective teachers regarding the use of renewable energy
sources in Turkey

Answers Frequency
They are not being sufficiently used in Turkey 33
Their use in Turkey should be increased 8
Their use in Turkey has increased in recent years 5
They are not being used at all in Turkey 2
No opinion 1

As can be seen in Table 10, most of the prospective teachers were of the opinion that renewable
energy sources are not being sufficiently used in Turkey, and that their use should hence be in-
creased.

The frequency distribution of the prospective teachers' answers to the question, “What are the
types of renewable energy used in Turkey?” is provided in Table 11.

Table 11. The views of the prospective teachers regarding the types of renewable energy used
in Turkey

Answers Frequency
Wind energy 22
Solar energy 13

Geothermal energy 6
Hydroelectric energy 5
Biomass energy 2

As can be seen in Table 11, most of the prospective teachers were of the opinion that wind
energy and solar energy are the most commonly used types of renewable energy in Turkey.

The frequency distribution of the prospective teachers' answers to the question, “To what ex-
tent are renewable energy sources being used around the world?” is provided in Table 12.

Table 12. The views of the prospective teachers regarding the use of renewable energy sources
around the world

Answers Frequency
They are used widely around the world 25
They are used only in developed countries 17
Their use is limited and should be increased 13
Their use has increased in recent years 5
They are not used around the world 1
No opinion 3
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As can be seen in Table 12, some of the prospective teachers described that renewable energy
sources are widely used around the world. However, 17 of the prospective teachers believed that
renewable energy sources are only used in developed countries.

4. Discussion

According to the study results, most of the prospective teachers first heard of the concept of
renewable energy from school, television, and newspapers. This indicated the importance of ed-
ucation institutions and media organs in raising awareness among individuals regarding renewa-
ble energy sources. However, it is also important to bear in mind that education regarding renew-
able energy sources is a process that begins with the family, and continues during the different
and successive stages of education. In fact, as described (Wilson, 1996), education on the envi-
ronment provided at an early age to students has a positive effect on their future attitudes towards
the environment. Yet, the current study results showed that the number of students who first heard
of the concept of renewable energy from their parents was limited, indicating that the families
themselves lacked any significant awareness regarding renewable energy. This finding was in
agreement with the results of a research, which observed that most of respondents pointed out
that they don’t have enough knowledge about renewable energy and using it in daily life (Muresan
et al., 2017).

The most important characteristics of renewable energy sources that distinguish them from
non-renewable energy sources are that they are renewable and environmentally friendly. Based
on the study results, it was observed that the prospective teachers were fairly knowledgeable re-
garding these two characteristics of renewable energy. However, some of the prospective teachers
described renewable energy as a type of energy obtained through recycling, which indicated that
they confused the concept of renewable energy with recycling.

Renewable energy is a type of energy obtained by using renewable and sustainable natural
sources such as the wind, sun, underground waters, biomass, hydrogen, rivers, seas, and oceans.
They can hence be provided and used continuously without the risk of depletion or pollution.
Based on the study results, it was observed that the prospective teachers listed only hydrogen and
biomass as renewable sources of energy. The other items they listed were “kinds” of energy rather
than “sources” of energy. The underlying reason why the prospective teachers were better at
providing examples of non-renewable energy sources (coal, petroleum, natural gas, lignite, and
wood) might be associated with the fact that the use of these fossil fuel-based energy sources is
more common and widespread. The fact that prospective teachers erroneously listed electricity,
heat, and light as renewable or non-renewable sources of energy indicated that they had limited
knowledge regarding the production of energy from energy sources.

It was also observed that the prospective teachers associated the use of renewable energy
sources with the reduction of environmental pollution and the elimination of any risk regarding
the depletion of energy sources. This reflected that the prospective teachers were mostly aware of
the advantages of using renewable energy sources. It is supported in a research that a large of
respondents accepted that use of renewable energy can supply reduction of energy consumption
and can affect climate change positively (Boutakidis, Aggelopoulos, Pavloudi & Soutsas, 2014).

Among the prospective teachers participating in the study, 63 expressed that the subject of
renewable energy sources should be included into formal education. This finding was in agree-
ment with the results of a study, which also observed that most science prospective teachers
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considered education on renewable energy sources as important (Celikler, 2013). In the current
study, the prospective teachers described that it is necessary to raise awareness among individuals,
to educate future generations with greater awareness towards the environment, and to emphasize
the importance of renewable energy sources for a pollution-free environment.

The prospective teachers also described that individuals should be informed regarding renew-
able energy sources through television broadcasts, newspapers, periodicals, advertisements, bro-
chures, conferences, seminars, panels, symposiums, and schools. This result indicated that the
prospective teachers were aware of the importance of media organs, and scientific meetings and
schools for increasing social awareness on renewable energy sources.

Most of the prospective teachers were of the opinion that renewable energy sources are not
being sufficiently used in Turkey, and that their use should hence be increased. Furthermore,
many prospective teachers also thought that renewable energy sources are only used by developed
countries. This is likely to be associated with their knowledge of the high initial costs necessary
to obtain energy from renewable sources, and of the strong incentives provided in developed
countries for the production of renewable energy. Due to the gradual increase in the worldwide
demands for energy and the rapid depletion of fossil fuels reserves, it is necessary to further de-
velop the use of renewable energy sources and to increase their share in the overall energy con-
sumption. The production of energy from renewable energy sources will contribute to the protec-
tion of the environment and also to decreasing a country's dependence on energy imports. In this
respect, it is important to increase the usage of renewable energy sources by making the necessary
investments, and to raise awareness among individuals regarding the characteristics and benefits
of energy produced from renewable energy sources. In this context, it is essential for prospective
teachers (as well as the students they will later instruct) to be properly informed about renewable
energy sources, and to be knowledgeable about their significance for sustainable development.

5. Conclusion

Based on the study results, it was determined that the prospective teachers had adequate
knowledge regarding renewable energy sources, and were mostly aware of their importance and
advantages.

It was determined that prospective science teachers remarked that heard the expression of re-
newable energy from school, television and newspaper. However, it was also determined that the
number of prospective teachers who learned about renewable energy sources from their parents
was considerably limited.

It was determined that the prospective science teachers were awareness that renewable energy
sources are renewable and environmentally friendly. In addition, they pointed out that use of
renewable energy sources can be effective on reduction environmental pollution and elimination
risk of depletion of energy sources.

In this study results, it was determined that the prospective teachers remarked only hydrogen
and biomass as renewable sources of energy but they listed the other renewable sources as “kinds”
of energy rather than “sources” of energy.

63 of prospective science teachers remarked that formal education should include subject of
renewable energy.

Copyright © 2015 by IJSSER
ISSN: 2149-5939



40

Kara, F. (2020). The knowledge and opinions of prospective elementary school science teachers in Turkey
regarding renewable energy. International Journal of Social Sciences and Education Research, 6(1), 31-40.

Prospective teachers thought that educational institution like school, scientific meetings like
conference, seminar, panel, symposium, and media organs like television, newspaper, banner and
journal should be effective for increasing people’s social awareness about renewable energy
sources.

The study results showed that the prospective teachers thought that renewable energy sources
are mainly used by developed countries. They also thought that renewable energy sources are not
used sufficiently in Turkey and should be increased the using of them.
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