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ABSTRACT

This study aims to explore the prevalence of students’ and teachers’ ideas about global
warming and the use of renewable energy technology in Gorontalo, Indonesia.
Employing a non-experimental quantitative approach, the data were collected from
1522 respondents and analyzed with the WINSTEPS 3.73 Rasch software. This study
reports that 97.6% and 76.08% of the respondents respectively understand the concepts
of global warming and renewable energy from the internet (45%) and formal education
(<40%). Respondents’ level/status of education, gender, and hometown cause some
differences in their ideas prevalence. High school students consider that utilizing
renewable energy is not crucial; they also do not concern about global warming effects
and the environment. Teachers and university students do not believe that using
renewable energy can produce sustainable energy; they also question the safety of
renewable energy technology. These findings indicate the needs for a renewable energy
literacy program in formal education in Indonesia.

Keywords: prevalence, global warming, renewable energy

INTRODUCTION

The increase in global warming, largely due to the greenhouse effect, has begun to be
considered as a real phenomenon over the past two decades (Kiling, Stanisstreet, & Boyes,
2009). In line with this issue, people are also more aware of the effects of global warming on
the global, social, and economic environment (Guven & Sulun, 2017). The latest information
reported by the most authoritative source explains that some negative consequences of global
warming have occurred; although the increase in greenhouse gas emissions in the atmosphere
can be stabilized, these consequences are still difficult to avoid until today. A special report
states that the effects of global warming have led to an increase in the earth’s surface
temperature by around 1.5°C (The Intergovernmental Panel on Climate Change, 2018).
Accordingly, several political leaders in the developed countries, although they have different
perspectives on certain cases, have admitted the truth and the urgent needs to reduce greenhouse
gas emissions on a world scale (Guney, 2019; Kiling et al., 2009; Ntona, Arabatzis, &
Kyriakopoulos, 2015).

Most developed countries prefer to use energy from fossil fuel, such as petroleum and
coal. In addition to the low price, the technology utilized to produce such energy has
significantly improved in the last two centuries (Guven & Sulun, 2017). Nevertheless, the
utilization of this fossil fuel has contributed to the increase in greenhouse gas concentrations,
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e.g., COz, CHs, CFCs, halon, N2O, ozone, peroxyacetyl nitrate in the atmosphere which tends
to be more alarming. Consequently, the earth’s surface temperature has increased and caused
negative effects on human health and environment, particularly air pollution, acid rain, global
warming, and climate change (Panwar, Kaushik, & Kothari, 2011).

One of the largest contributions to the increasing CO2 in the atmosphere is human
activities, e.g., using conventional fuel for vehicle and electrical energy generation. Various
studies reveal that COz in the atmosphere has gone up to approximately 31 percent in 200 years;
meanwhile, global gas emissions have increased by around 37 percent. Moreover, the world
temperature has increased by averagely 0.7°C (Panwar et al., 2011; Worrell, Bernstein, Roy,
Price, & Harnisch, 2009).

The issues arisen from the effects of global warming along with the world oil crisis in
1973 have motivated the developed countries to resolve it by developing two main strategies,
including 1). Reducing greenhouse gas emissions produced by the utilization of fossil energy;
2). Developing technology to produce energy from non-carbon alternative sources (Acikgoz,
2011). This attempt is intended to produce energy from renewable and sustainable sources as
well as being able to minimize waste, to decrease air pollution and greenhouse gas emissions,
and protect forest and nature (Acikgoz, 2011).

The production of renewable energy, that can be sourced from the sun, wind, geothermal
and hydraulic energy as clean energy sources, does not produce toxic greenhouse gas and not
pollute the environment; it will always be used and renew itself naturally (Guardiola, Gabay,
& Moskowitz, 2009). The developed countries have carried out the implementation of both
strategies to decrease the effects of global warming. However, the developing countries,
Indonesia, for instance, tend to face a big challenge, emerging from the investment, technology
readiness, and community support in particular. This present study focuses on exploring the
community support and participation, especially in terms of technology utilization driven by
renewable energy sources.

As reported in some print media, Indonesia is the fourth largest population in the world,
with an estimated population of 252 million; they are assumed to use fossil energy at 893 Mboe
(barrel of oil equivalent) (Nugroho, Fei-Lu, & Firmansyah, 2017). In the Southeast Asia region,
lon| the other hand, Indonesia is one of the countries with the largest energy consumers
(Tondang, 2019a) and is trying to optimize the use of abundantly-available renewable energy
resources (Adzikri, Notosudjono, & Suhendi, 2014). According to the World Bank 2019, the
level of power use in Indonesia is around 812 kWh per capita (Tondang, 2019a). This number
is higher than India and is predicted to continue to increase every year.

Indonesia geographically has the potentials for developing renewable energy. It is able
to generate 716 GW of energy from solar photovoltaic (solar PV), hydropower, bioenergy,
geothermal, ocean wave power, and wind (Tondang, 2019b). Nonetheless, Indonesia still needs
to encounter a big challenge, specifically the limited open field for energy utilization from solar
PV, high investment cost for new and renewable technology use, and little support and
participation from the community. Community support and participation play an important role
in the transition of the use of renewable energy technology. Regarding this, a study in Europe
figures out that society provides good support for the further implementation of developing
renewable energy technology (Kiling et al., 2009; Wolsink, 2007). Indonesia, in contrast, finds
it challenging to obtain scientific information related to community acceptance and support
about the utilization of renewable energy. For this reason, a study on the extent to which
students and teachers contribute to reducing global warming and their behavior towards the use
of renewable energy should have been conducted (Daniel, Stanisstreet, & Boyes, 2004).

Several previous studies focus on the level of community acceptance and support
towards the renewable energy utilization, e.g., people’s needs for “green energy” and energy
efficiency (Zarnikau, 2003), perception and behavior on the development of renewable energy
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(Johansson & Laike, 2007), environmental concern and consumers’ trust on renewable energy
(Bang & Ellinger, 2000), energy conservation and awareness of renewable energy (Assali,
Khatib, & Najjar, 2019), renewable energy and its sustainable development (Gliney, 2019).
Besides, a study related to students’ and teachers’ knowledge include the prospective teachers’
knowledge and awareness of renewable energy (Guven & Sulun, 2017), students’ trust on the
benefits of nuclear and renewable energy (Skamp et al., 2019), students’ ideas and viewpoint
on renewable energy (Kiling, Stanisstreet, & Boyes, 2008; Komendantova, Yazdanpanah, &
Shafiei, 2018), students’ knowledge, perception, and behavior towards renewable energy
(Ntona et al., 2015; Zyadin, Puhakka, Ahponen, Cronberg, & Pelkonen, 2012), renewable
energy education (Acikgoz, 2011). Furthermore, by adopting the method from the conducted
study, the purpose of this present study is to explore the prevalence of ideas of students and
teachers in Indonesia, as the consumer generation, educator, and decision-maker in the future
towards the use of renewable energy.

Prevalence refers to the general viewpoint (Badan Pembinaan dan Pengembangan
Bahasa, 2016). The prevalence of the idea of utilizing renewable energy can be defined as a
general idea that is commonly understood, related to the use of renewable energy. Ideas are
constructively formed by individuals who always learn. Their learning process of experience
will determine the quality of the idea construction (Rahayu, 2017). If the idea construction of
renewable energy use is obtained directly from the formal learning experience, students’ and
teachers’ ideas will be more meaningful. It implies that they can understand well the
characteristics of the utilization of renewable energy and to show holistic and interrelated
viewpoint between technology and the use of renewable energy as well as the reduction of the
bad effects of global warming on the environment. By exploring this idea, the readiness of
students and teachers can be evaluated as an effort to explain the extent to which the level of
acceptance and sustainability of the adoption of renewable energy technology will be achieved
in the future. If the ideas tendency contradicts each other, it will raise a presumption that
students and teachers understand the concept of renewable energy utilization and global
warming in a partial way, not in a holistic way. This can also elaborate on the reason for
students’ and teachers’ low concern on the environment.

This study is a significant part to “read” (learn about) the prevalence of ideas of
renewable energy use among students and teachers as formal educators. The urgency is based
on the needs to evaluate the readiness level of knowledge and comprehension of renewable
energy and its utilization as a consumer, educator, and energy decision-maker in the future. The
significance is that since formal education is a strategic medium to grow concern about and
adoption of renewable energy technology, then the prevalence of ideas among students and
teachers should have represented a positive tendency for the use of renewable energy.

The failure of applying renewable energy in any country is due to the low awareness of
thel community, unsuccessful policy, and market characteristics (Assali et al., 2019). The lack
of community acceptance and willingness to utilize renewable energy can serve as the main
barrier for renewable energydiffusion (Komendantova et al., 2018). Hence, it is crucial for the
community in general, students and teachers in particular, to expand their basic understanding
of the concept of energy and the ability to make a decision based on the information about the
issues of renewable energy utilization (Sutter, Dauer, Kreuziger, Schubert, & Forbes, 2019).
This is what the world of education and learning in schools are responsible for. Education plays
a vital role in raising awareness of environment, skill, and behavior (The United Nations
Conference on Environment and Development, 1992); University, in particular, contributes
significantly to educating “future leaders” (Martin & Jucker, 2005).

A topic about energy has been learned in primary and high schools, even been
introduced since children reach the age of 5 (Kandpal & Broman, 2014). A small part of this
present study studies the insight of the high schools’ students; it reveals that they generally
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have limited knowledge of the main concept of energy (Bodzin, 2012; DeWaters & Powers,
2011; Rose & Barton, 2012). More than half of the students can define renewable energy
accurately, and only 36.1% of the total students at grade V111 who can correctly identify natural
gas as the renewable energy source. Moreover, less than half of the students can identify coal
las abundant fossil fuel in the United States (Bodzin, 2012; DeWaters & Powers, 2011). A study
reported by Rose and Barton (2012) concludes that high school students tend to present a
complex thought and consider various perspectives if they are asked to state their decision
about the use of power generation technology. They ultimately choose to agree with the social
benefits of utilizing energy with a lower cost, compared to the effects of reducing carbon
emissions drastically. In the context of education in Indonesia, it encounters a different reality;
this encourages the idea of conducting this study in order to answer two questions, including
a) how is the prevalence of students’ and teachers’ ideas about the use of renewable energy?;
b) are there any significant differences in the prevalence of students’ and teachers’ ideas about
the utilization of renewable energy based on their demographic differences (level of education,
gender, and hometown)?.

METHOD OF STUDY

Respondents

Employing a quantitative survey approach, this study used the prevalence of students’
and teachers’ ideas about the use of renewable energy as the variable measured by a
questionnaire. It was conducted in March 2019 and applied the convenience sampling in
selecting the sample; the respondents were directly given a questionnaire. Concerning ethical
considerations, respondents’ consent to participate in this present study was firstly asked before
filling out the questionnaire. Participation was very voluntary and used anonymity.
Respondents’ demographic profile is presented in Table 1.

Table 1. Demographic Profile of Respondents (N=1522)

Demographics Respondents Percentage (%)
Gender
Male 523 34.36
Female 999 65.64
Level of Education
Junior High School Students 304 19.97
Senior High School Students 527 34.63
University Students 547 35.94
Teachers 147 9.66
Hometown
Gorontalo 1011 66.43
Gorontalo Regency 214 14.06
Bone Bolango Regency 145 9.53
Boalemo Regency 57 3.75
North Gorontalo Regency 36 2.37
Pohuwato Regency 59 3.88
Instrument

A questionnaire with closed-ended questions was developed to measure the prevalence
of respondents’ (students and teachers) ideas about the utilization of renewable energy. In this
present study, the prevalence of ideas was measured based on the aspects of knowledge,
viewpoint, and behavior of the respondents about the concepts of global warming, the types of
renewable energy resources, the characteristics of renewable energy, the advantages and
disadvantages of using the technology of renewable energy. The majority ofthe questionnaire
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contents (see Appendix A) was adapted from the instrument used by Kiling et al. (2009); Yang,
Tsou, Chen, Chan, and Chang (2011).

In the first section, the respondents were asked to fill out demographic questions, i.e.,
name, status/level of education, and hometown. Further, they were requested to answer four
groups of items, including 1) a group of item functioned to identify the respondents’ knowledge
of the concepts of global warming, renewable energy, the types of renewable energy resources,
renewable energy products, and the sources of the respondents recognize the term global
warming and renewable energy at the first time; this group was started from item 1 to item 7;
2) a group of item intended to measure the respondents’ knowledge of the characteristics of
renewable energy as well as the advantages and disadvantages of using power generation
technology from renewable energy sources; this group was started from item 8 to item 21.
Respondents’ responses had been provided, and they needed to select one of five options;
strongly disagree (SD), disagree (D), neutral (N), agree (A), or strongly agree (SA); 3) a group
of item used to measure students’ viewpoint related to the importance of utilizing renewable
energy technology. Viewpoint, in this context, reflects respondents’ opinion (behavior)
regarding renewable energy; this group was started from item 22 to item 29. Respondents chose
one of four options provided; very unimportant (\VU), unimportant (U), important (), very
important (VI).

Unlike the previous three groups of items, the fourth group of item measured the level
of respondents’ awareness of global warming effects on the environment; this group was started
from item 30 to 33. The characteristics of each item were different from one another, initiated
by the question of the extent to which they concerned about the effects of global warming on
the environment. Four options provided to the respondents included really unconcerned (RU),
a bit concerned (BC), concerned (C), and really concerned (RC). In addition, respondents’
responses to how well they know about the effects of global warming were asked. Respondents
selected one of four options of very unknowledgeable (VU), a bit knowledgeable (BK),
knowledgeable (K), very knowledgeable (VK). The next question was about whether or not
they always protect the environment, in which the provided responses consisted of not at all
(NAA), once in a while (OW), sometimes (S), always (A). Lastly, the respondents were asked
about their opinion about whether or not global warming recently occurs; the provided
responses were | believe that global warming does not occur (IBGWDNO), | think that global
warming does not occur (ITGWDNO), | do not know that global warming occurs
(IDNKGWO), I think that global warming occurs (ITGWO), | believe that global warming
occurs (IBGWO).

Prior to filling out the questionnaire, the respondents were explained the purpose of the
procedure in filling out the questionnaire. They were also informed that the questionnaire was
not a test nor collecting personal information; rather, it was intended to advance science and
technology through this present study. The respondents should finish the questionnaire
independently. Before being used for data collection, a small-scale trial was applied to 25
respondents in order to ensure the suitability of words, formats, and layouts. These respondents
no longer involved in the data collection process.

After the actual data were collected, respondents’ responses were divided into two data
groups. The first group (responses for item 1-7) was analyzed employing the descriptive
percentage method; the second group (responses for item 8-33) was tabulated into the Microsoft
Excel format, and was analyzed using the WINSTEPS 3.73 version software as the Rasch
measurement model. The validity and reliability of the instrument were obtained through the
alibration] of the levels of item difficulty and respondents’ ability. WINSTEPS software

mathematically transformed raw ordinal data (Likert-typed data), based on the response
frequency that came up as a probability, to logit (log-odds) through logarithmic functions that
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assessed the suitability of the whole instrument and the respondents (Linacre, 2012; Bond &
[Fox, 2015).

The reliability value of the internal instrument is shown in Table 2 that was processed
based on the data (see Appendix B). This value referred to the result of “summary of fit
statistics” or reliability index in the form of logit measure, as the determinant of questionnaire
quality and instrument psychometrics.

Table 2. Reliability of Person and Item

Person (N=1522) Item (N=26)
Mean 0.66 0.00
Deviation Standard 0.54 0.67
Separation index 1.70 19.75
Reliability index 0.74 1.00
Cronbach Alpha (KR-20) 0.77 -

Unidimensionality and Rating Scale Analysis

This questionnaire had a good unidimensionality measure (see Appendix C), in which
the measurement result of raw variance data was 33.3%. It signifies that the unidimensionality
requirement of minimally 20% was fulfilled (Fisher Jr., 2007), or in other words, the instrument
was able to effectively measure the prevalence of respondents’ ideas about the use of renewable
energy. Based on the rating scale analysis (see Appendix D), the respondents easily
comprehended five types of rating scales (from item 8 to item 21, and item 33) and four types
of rating scales (from item 22 to item 32) with the threshold rating scale of 1.4-5.0 (Fisher Jr.,
2007).

Person Reliability and Item Reliability

Table 2 indicates that the Person Reliability Index (0.74) empirically showed pretty
good consistency in respondents’ responses (Sumintono & Widhiarso, 2014), implying that the
scale was able to discriminate respondents’ responses very well. It also applied to the Item
Reliability Measure (1.00) that was categorized “very good” (Sumintono & Widhiarso, 2015),
meaning that the respondents’ had a very high probability in responding to the questionnaire
items. The estimation of the high value of the item reliability signified that the item greatly
defined the latent variables (Bond & Fox, 2015). According to this measurement result of the
Person and Item Reliability, the questionnaire was reliable to be used in various groups of
respondents.

Cronbach Alpha

The coefficient value of Cronbach Alpha KR-20 (0.77) described a good interaction
among 1522 respondents with 26 items (Sumintono & Widhiarso, 2015). It implied that the
instrument was reliable for having excellent consistency in internal psychometrics.

Person and Item Separation Index

Respondents separation index (Person Separation Index) is an estimated value
functioned to discriminate respondents’ ability, or in this case, is the latent characteristics (of
the measured item). The higher the Person Separation Index, the higher the respondents’
probability in responding to those items accurately. Person Separation Index also indicated the
item's distribution, from the easiest to the most difficult items (Boone, Yale, & Staver, 2014);
the broader the distribution, the better the items. Based on Table 2, the Person Separation Index
(1.70) and Item Separation Index (19.75) showed fairly good distribution of questionnaire items
to various respondents and items. The results of this criteria measurement asserted that

Commented [A7]: Correct the cited and looking the
Guidelines




the used questionnaire was reliable and suitable to measure the prevalence of respondents’
ideas in understanding the utilization of renewable energy.

Data Analysis

Respondents’ data analysis in the first group of item (item 1-7) employed descriptive
statistics and average value. On the contrary, respondents’ data analysis in the second, third,
and fourth groups (item 8-33) used the WINSTEP 3.73 version software as the Rasch
measurement model. The average value in the Rasch measurement model was in the form of a
logit scale that had been converted from the score of the Likert scale. The higher the logit value
of the item, the higher the difficulty of the item; meaning that the item would be complicated
for the respondents to work on. The Differential Item Functioning was intended to identify
respondents’ responses based on their demographic profile (gender, level of education, and
hometown).This analysis would inform the acceptable items according to respondents’
demographic characteristics. Thus, this analysis was the most suitable method to explain
empirical facts as in line with the purpose of this study.

RESULTS

Knowledge of global warming and renewable energy

Figure 1 displays the graphics of respondents’ responses over the questions “do you
know the term global warming?” (item 1), “where did the first time you know about global
warming?” (item 2), “do you know the term renewable energy?” (item 3), “where did the first
time you know about renewable energy?” (item 4).

120

100

80

60

40

0 -
Ya Tidak A B C D E F G H |

Figure 1 Respondents’ knowledge of global warming and renewable energy. Ya= Yes,
Tidak= No, A= Friend, B= Family, C= Print Media, D= Internet, E=
Elementary School, F= Junior High School, G= Senior High School, H=
University, I= Others.

Almost all respondents (97.6%) recognize the term global warming and only three-
quarters of the total respondents (76.08%) who know the term renewable energy. They get
those terms mostly from the internet (45%); less than 40% of the respondents know both terms
from formal education, i.e., Junior High School, Senior High School, and University.
Additionally, Figure 2 presents the graphics of respondents’ responses over the definition of
renewable energy (item 5), renewable energy sources (item 6), and renewable energy
technology (item 7).



More than three-quarters of the respondents (81.08%) opine that renewable energy is
energy that can be regenerated or renewable as its term; a small number of respondents
(13.86%) cannot define renewable energy. The most widely known sources of renewable
energy are sun (58.34%), wind (54.27%), river (36.79%), waves (25.43%), natural gas
(22.60%), underground water (22.27%), biological waste (13.80%), ocean and sea (13.47%),
Hydrogen (10.54%), and radioactive (4.86%). Nevertheless, some respondents still choose
petroleum (24.44%), coal (20.83%), and fuel (12.09%) as renewable energy sources, implying
that they do not understand the concept of renewable energy. Regarding the types of power
generation from renewable energy sources, more than ten respondents mention sun (54.01%),
water (48.23%), wind (44.09%), waves (27.79%), geothermal energy (23.06%), natural gas
(22.60%), nuclear (15.18%), biomass (13.99%), and Hydrogen (7.10%).

- —ltem5
81,08
ltem 6
ltem7
58,34
54,27 54,01
48,23
44,09
36,79

27,79

25,43 24,4 !
22,37 20,83 22,6 23,06
13,813,47 oo 13,99 16,56 15,18

10,64 4
7,16 6,7 486 71

ETETTNETA B C D E F G H | J K L M N O P QR S T U V

Figure 2  Respondents’ responses over the definition of renewable energy (item

5), renewable energy sources (item 6), and renewable energy
technology (item 7).
ET= renewable energy, ETT= non-renewable energy, NET= Others, A=
wind, B= waves, C=sun, D= river, E= underground water, F= biological
waste, G= ocean and sea, H= hydrogen, 1= petroleum, J= coal, K= fuel,
L= radioactive, M= natural gas; N= energy sources power generation
(PLSE), Hydrogen, O= PLSE biomass, P= PLSE waves, Q= PLSE wind,
R= PLSE thermal, S= PLSE water, T= PLSE sun, U= PLSE nuclear, and
V= PLSE geothermal.

Students’ and teachers’ ideas about the characteristics of renewable energy

The second section of the questionnaire explored respondents’ ideas about the
characteristics of using the technology of renewable energy. The analysis encompassed two
things; 1) item analysis used to identify respondents’ ideas about the advantages of utilizing
the technology of renewable energy (item 8, 9, 12, 14, 17, and 21); 2) item analysis functioned
to identify respondents’ knowledge of the disadvantages of using the technology of renewable
energy (item 10, 11, 13, 15, 16, 18, 19, and 20). Their responses in the form of ordinal data
were converted to interval data by applying the Rasch model. The results are shown in Figure
3 inthe form of Wright Map (Person-Map-Item). This map presents distribution layouts of the



respondents’ consent level (on the left side) and the difficulty level of the item consent (on the
right side). The distribution of the respondents who easily agree and the item that is easily
agreed is at the bottom of the map; the opposite is at the top of the map. The higher the logit
value of the item is, the harder for the item to be agreed by the respondents will be, and the
other way around.
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Figure 3. Wright Map, Person-Map-Item

Figure 3 reveals respondents’ ideas about the advantages of using the technology of
renewable energy, sorted by the increase in item logit measure; item 12 < item 21 < item 14 <
item 17 < item 9 < item 8. This finding indicates that the respondents tend to more agree with
the utilization of renewable energy technology that is safer (item 12), able to reduce the bad
effects of global warming (item 21), able to suffice power consumption for all people (item
14), and able to provide energy all the time (item 17), and the respondents will be willing to
pay extra fee if the power consumption in their house is generated from the shared technology
of renewable energy generation (item 9 and 8). In this context, the respondents understand that
using the technology of renewable energy is way safer than other technologies; however, they
cannot go with the extra fee if the renewable energy generation is utilized.

From the perspective of respondents’ ideas about the disadvantages of the renewable
energy utilization, it is found that item 11 < item 19 < item 10 < item 15 < item 13 < item 18
< item 16 < item 20. The respondents find it easier to agree with item 11 (creating power
generation technology from renewable energy sources tends to be cheaper), item 19 (I do not
know whether or not renewable energy generation will cause environmental issues in the
future) than item 10 (I will not stay near the renewable energy generation), item 15 (the



shutdown of renewable energy generation that had been used is costly), item 13 (renewable
energy generation endangers the surrounding animals), item 16 (renewable energy generation
endangers surrounding people), and item 20 (using renewable energy generation is an illogical
idea).

This finding signifies that the respondents do not understand the concept of using
renewable energy technology, whether or not it can lead to environmental issues in the future.
They do not realize that living in a house near the renewable energy generation is trouble-free,
and the generation can be shutdown with a low price after used. Interestingly, the respondents
find it difficult to go with the idea that utilizing renewable energy is illogical and can damage
the environment; meanwhile, other respondents more agree with the idea that they commonly
have not heard of the use of renewable energy for the environment; they also assume that
creating power generation technology from renewable energy sources is way more
inexpensive. This brings up the fact that the prevalence of respondents’ ideas is contradictive
and tends to be partially comprehended.

Students’ and teachers’ viewpoint on the importance of using renewable energy
technology

The third section of the questionnaire explored the respondents’ viewpoint on the
importance of the use of renewable energy from item 22 to item 29. The term “viewpoint” is
defined as a “way of thinking” of the respondents based on information, perception, and
observation regarding the utilization of renewable energy. Respondents who have a good
structure of information will possibly present a contextual and logical way of thinking and
viewpoint.

According to the Wright Map, Person-Map-Item (Figure 3), it shows that the item logit
measure is 23<27<24<28<29<22<26<25; it signifies the respondents’ way of thinking (from
left to right), stating that item 23 is way more important than item 27, 24, 28, 29, 22, 26, and
25. This finding indicates that 1) the respondents think that it is essential to use power generated
from a safer technology of renewable energy generation (item 23), this technology does not
endanger the surrounding people (item 27), and power consumption is available all the time
(item 24); 2) respondents consider that the use of renewable energy technology is able to
decrease the bad effects of global warming (item 28); 3) respondents believe that it is necessary
to respect friends who concern about the environment (item 29), it is crucial to utilize a low-
priced technology of renewable energy (item 22), and renewable energy technology is not
dangerous to surrounding animals (item 26) and plants (item 25).

Students’ and teachers’ level of awareness of the use of renewable energy technology

The fourth section of the questionnaire explored the level of awareness of the
respondents through item 30, 31, 32, and 33. According to the Wright Map, Person-Map-Item
(Figure 3), it reveals that the item logit measure is 31 > 32 > 30 > 33. This finding signifies that
1) respondents do not have adequate knowledge of global warming (item 31); 2) respondents
rarely do the activities to protect the environment (item 32); 3) respondents do not concern about
the effects of global warming on the environment (item 30); 4) respondents strongly believe
that global warming is occurring now. It implies that the respondents have a low level of
awareness related to the use of renewable energy technology. On the one hand, they strongly
believe that global warming is taking place; on the other hand, they do not have an adequate
understanding of global warming.

Demographic differences between students and teachers and the idea about using the
technology of renewable energy



The second research question is “are there any significant differences between
respondents’ demographic factors (status/level of formal education, gender, and hometown)
and the prevalence of ideas in using the technology of renewable energy?”. This is elaborated
using the analysis of Differential Item Functioning (DIF).

Item-13 Item-16 Item-24 Iltem-25 Item-26 Iltem-27 Item-30 Item-31 Item-32 Item-33

DIF Measure (diff.)

Figure 4. Person DIF plot based on Status/Level of Education.
Respondents: C = Junior High School Students, G = Teachers, P=
University Students, S = Senior High School Students

Figure 4 displays the DIF plot based on the respondents’ status and level of formal
education. In terms of this factor, nine items are identified having significant differences; 1)
teachers as one of the groups of respondents, compared to other groups of respondents, tend to
strongly disagree with item 13 (using the technology of renewable energy can endanger
surrounding animals) and item 16 (using the technology of renewable energy can endanger
surrounding people); 2) teachers, compared to other groups of respondents, find item 24
important (the availability of power consumption all the time from the use of renewable energy
technology). Item 25 (using the technology of renewable energy is not dangerous to plants),
item 26 (using the technology of renewable energy is not dangerous to animals), and item 27
(using the technology of renewable energy is not dangerous to people) are not that essential for
junior high school students; 3) for item 30 (concerning about the effects of global warming on
the environment), item 31 (knowledge of global warming), item 32 (doing many activities to
protect the environment), and item 33 (believing that global warming is now occurring), it is
revealed that junior and senior high school students do not concern about the effects of global
warming on the environment, have limited knowledge of global warming, rarely do activities
that can protect the environment, and do not believe that global warming is taking place today.
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Figure 5. Person DIF plot based on Gender.Series1 = Female, Series2 = Male

Figure 5 shows the result of item DIF based on gender. Based on gender, there are 10
items identified having significant differences. Female respondents, compared to the male, find
it difficult to agree with item 14 (using the technology of renewable energy can suffice power
consumption for everyone), item 16 (using the technology of renewable energy is not dangerous
to surrounding people), and item 18 (using the technology of renewable energy is not
dangerous to surrounding plants). Nevertheless, it is way more difficult for male respondents,
than the female, to go with item 19 (using the technology of renewable energy will cause serious
environmental issues in the future). In contrast, male respondents, compared to the female,
believe that item 25 (using the technology of renewable energy is not dangerous to surrounding
plants), item 27 (using the technology of renewable energy is not dangerousto surrounding
people), item 28 (using the technology of renewable energy does not give bad effects on global
warming), and item 29 (respecting friends who appreciate the environment) are very important.
Item 30 (the effects of global warming on the environment) gets more concern from male
respondents than female respondents.

Figure 6 presents the graphics of nine items that have DIF based on respondents’
hometown. Here is the detail; 1) respondents from Gorontalo cannot go with item 8 (I am
willing to pay extra free as long as renewable energy is used), and only a few of them who
understand the effects of global warming (item 31); 2) respondents from Gorontalo Regency
do not take into account the danger of using renewable energy to the surrounding plants (item
25); 3) respondents from Boalemo Regency find it difficult to agree with item 19 (I do not know
whether or not the use of renewable energy will cause environmental issues in the future) and
item 21 (1 believe that the effects of global warming will be decreased by using the technology
of renewable energy to produce power); 4) respondents from North Gorontalo Regency
strongly agree with item 8 and item 13 (the use of renewable energy is dangerous to
surrounding animals), they also believe that global warming is now really occurring; 5)
respondents from Pohuwato Regency find it very difficult to go with item 8 and tend to be not
knowledgeable of the effects of global warming (item 31).
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Figure 6. Person DIF plot based on the hometown of the respondents. A=Gorontalo,
B=Gorontalo Regency, C=Bone Bolango Regency, D=Boalemo Regency, E=
North Gorontalo Regency, F=Pohuwato Regency

DISCUSSION

The purpose of this study is to explore the prevalence of students’ and teachers’ ideas
about renewable energy. It focuses on identifying the ideas generally comprehended by
students and teachers, ensuring their knowledge as well as serving as the initial information
regarding students’ and teachers’ knowledge of renewable energy. The main premise is that a
strong| idea about the advantages of renewable energy and its significance do influence one’s
resistance, acceptance, or enthusiasm for the advantages of renewable energy (Kiling et al.,
2009).

The first finding, regarding the advantages of using renewable energy, indicates that the
safety factor is a priority; meanwhile, the willingness to pay an extra fee to utilize renewable
energy is low. The second finding, related to the disadvantages of using renewable energy,
shows that students and teachers assume that creating power generation technology from
renewable energy sources is way more inexpensive; they also find it difficult to go with the idea
that utilizing renewable energy is illogical and damages the environment. The third finding on
the respondents’ viewpoint on the importance of utilizing renewable energy reveals that the
respondents consider it more essential to use power generated from a safer technology of
renewable energy generation, it does not endanger the surrounding people, and power
consumption is available all the time; compared to the factors of the cost and safety of using
renewable energy, the respondents more agree with the importance of utilizing renewable
energy as mentioned previously. The last finding reveals that students and teachers strongly
believe the occurrence of global warming present day; yet, they admit that they have limited
knowledge of global warming effects.

All findings above describe various aspects of respondents’ contradictive
understanding. For instance, a strong willingness to use the cheaper and safer technology of
renewable energy. The respondents possibly do not understand that it requires a big investment
of renewable energy technology to produce the all-time, safe, clean, and eco-friendly energy;
this is what so called the misconception of the idea of renewable energy (Daniel et al., 2004).
For this reason, respondents’ factual ideas are that power generation technology driven by
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renewable energy sources is way cheaper than other technologies. Consequently, most
respondents do not consent to pay an extra fee for the use of renewable energy.

In addition, a large number of respondents believe that global warming is definitely
occurring right now because there are lots of socialization about the effects of global warming.
Unfortunately, this fact still has not taken their concern about the surrounding environment;
they even rarely carry out activities that protect the environment. This tendency is unfavorable
for the acceptance of the adoption of renewable energy technology in the future.

Other ideas that tend to be negatively understood are that the respondents do not know
whether or not renewable energy will lead to serious environmental issues. In consequence,
they believe that it is not safe to live around the technology of power generation driven from
renewable energy sources; the cost for the shutdown is pretty expensive; this technology
endangers the lives of animals, plants, and human. Human safety is placed at the last level
compared to animals and plants. This indicates that students and teachers commonly get the
use of renewable energy wrong.

In the context of global warming, students and teachers believe that it is happening;
however, this trust is not supported bytheir awareness to take care or protect the environment.
They even admit that they do not understand well global warming effects. Nevertheless, they
are still aware of the significance of utilizing renewable energy to reduce the negative effects
of global warming.

From the aspect of status/level of formal education differences, teachers are more
knowledgeable than students, and they consider renewable energy is not dangerous to the
surrounding animals and people. Moreover, teachers are very concerned about the availability
of the all-time power supply sourced from renewable energy. Nonetheless, junior and senior
high school students are not concerned about the idea that renewable energy can endanger the
surrounding animals, plants, and humans. This fact asserts the next finding that junior and
senior high school students do not worry about the effects of global warming on the
environment. Further, they also acknowledge that they have limited insight into global
warming, so that they rarely do activities that can protect the environment as well as do not
know that global warming is now taking place.

From the aspect of gender differences, the prevalence of male and female respondents’
ideas are significantly different. Male respondents opine that the use of renewable energy is
safer, fulfills the needs of all people and plants. The female respondents, compared to male,
tend to go with the thing that renewable energy will cause serious environmental issues in the
future. Male respondents, on the other hand, are very concerned with the effects of global
warming on the environment. This finding signifies that male respondents are more insightful
than female respondents related to the utilization of renewable energy and global warming.

Based on the hometown differences, respondents from Gorontalo are objected to
spending more money on power generation technology from renewable energy sources and do
not know about the effects of global warming. This is understandable since this region
commonly utilizes conventional power and the community has not yet experienced the effects
of global warming, e.g., extreme weather, excessive heat, unexpected disasters. For areas
outside the city, it is figured out that the respondents are not familiar to the characteristics of
the use of renewable energy.

CONCLUSION



This study has reported that the students’ and teachers’ ideas about the use of renewable
energy tend to be contradictive; this reflects a relatively low understanding of this concept.
Junior and senior high school students consider that utilizing renewable energy is not essential,
yet they concern about the effects of global warming. Thus, their concern about the
environment tends to be apprehensive. In contrast, teachers doubt the use of renewable energy
technology in producing sustainable energy that is relatively not dangerous to the surrounding
people and environment. These findings, overall, show that the students and teachers lack of
knowledge of the utilization of renewable energy technology. Nevertheless, this study has
limitations and implications in which it is only conducted to students and teachers in Gorontalo
as one of the city in Indonesia. It is believed that other provinces have a relatively different
prevalence tendency due to the variety of culture and community habits. On that ground,
Indonesia needs to develop a literacy education program of the use of renewable energy at
various levels of formal education.
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Appendix A: Questionnaire
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21.
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23.

25.

26.

27.

28.

29.

30.
3L

Global Warming. Have you heard of or know this term?

Where did the first time you heard of the explanation about Global Warming?

What do you think about Global Warming?

Renewable Energy. Have you heard of or know this term?

Where did the first time you heard of the explanation about Renewable Energy?

What do you think about Renewable Energy?

Renewable energy sources are unlimited, clean, practical, economical, and eco-friendly. Which of
the following are the Renewable Energy Sources? (Choosing more than one options is allowed).
Which of the following are the types of power generation that use renewable energy sources to
produce electrical energy? (Choosing more than one options is allowed).

I will be willing to pay extra fee as long as the power consumption in my house is produced by
power generation that uses renewable energy sources (river flow, wind, waves, and sun).

1 will only be willing to pay extra fee to the power consumption in my house produced by power
generation that uses renewable energy sources (river flow, wind, waves, and sun), if everyone does
the same.

I will not be staying near the power generation that uses renewable energy sources (river flow,
wind, waves, and sun).

I think that creating power generation that uses renewable energy sources (river flow, wind, waves,
and sun) is way cheaper than other methods.

I believe that power generation from renewable energy sources (river flow, waves, and sun) is safer
than the one from other energy sources.

| think that power generation from renewable energy sources (river flow, wind, waves, and sun)
can endanger the surrounding animals.

I believe that power consumption will be sufficient for everyone only by utilizing renewable energy
sources (river flow, wind, waves, and sun).

I assume that power generation from renewable energy sources (river flow, wind, waves, and sun)
will spend higher cost in the shutdown than the power generation from other energy sources.

I think that power generation from renewable energy sources (river flow, wind, waves, and sun)
can endanger the surrounding people.

I believe that power generation from renewable energy sources (river flow, wind, waves, and sun)
can produce a continuous supply of electrical energy, available at all times.

I assume that power generation from renewable energy sources (river flow, wind, waves, and sun)
can endanger the surrounding plants.

I do not know whether or not power generation from renewable energy sources (river flow, wind,
waves, and sun) will cause serious environmental issues in the future.

I think that most teenagers have the same viewpoint that the idea about power consumption from
renewable energy sources (river flow, wind, waves, and sun) is illogical and damages the
environment.

I believe that global warming will be decreased if more power generations from renewable energy
sources (river flow, wind, waves, and sun) are built.

How important is it to you if the power consumption in your house does not cost too much?

How important is it to you if the power generation in your house is considered safe?

How important is it to you if the power supply in your house can be reliable and you can get that
supply all the time?

How important is it to you if the power generation in your house is not dangerous to the surrounding
plants?

How important is it to you if the power generation in your house is not dangerous to the surrounding
animals?

How important is it to you if the power generation in your house is not dangerous to the surrounding
people?

How important is it to you that making the power consumption in your house will not worsen the
global warming?

How important is it to you to get and hold respect from your friends?

How concerned are you about the effects of global warming on the environment?



32. How well do you know about global warming?

33. What do you think about “eco-friendly””? How well do you protect the environment with the things
you always do?

34. Do you believe that global warming is really occurring now?

Appendix B Summary Statistics

SUMMARY OF 1522 MEASURED Person

REAL RMSE .27 TRUE SD .46 SEPARATION 1.70 Person RELIABILITY .74 |
|MODEL RMSE .25 TRUE SD .47 SEPARATION 1.91 Person RELIABILITY .78 |
| S.E. OF Person MEAN = .01 |

Person RAW SCORE-TO-MEASURE CORRELATION = .99
CRONBACH ALPHA (KR-208) Person RAW SCORE "TEST" RELIABILITY = .77

SUMMARY OF 26 MEASURED Item

| TOTAL MODEL INFIT OUTFIT |

| SCORE COUNT MEASURE  ERROR MNSQ ZSTD MNSQ ZSTD |

_____________________________________________________________________________ |

| MEAN  4865.8 1520.1 .00 .03 1.00 -1 1.01 -1

| s.D. 507.8 1.7 .67 .00 .17 4.8 .17 4.9

| mAx. 6210.0 1522.0 1.15 .04 1.44 9.9 1.45 9.9

| MIN. 3980.0 1516.0 -1.10 .03 .67 -9.9 .69 -9.9 |
--|

| REAL RMSE .03 TRUE SD .67 SEPARATION 19.75 Item RELIABILITY 1.0 |

|MODEL RMSE .03 TRUE SD .67 SEPARATION 20.36 Item RELIABILITY 1.00 |

| S.E. OF Item MEAN = .13

UMEAN=.0000 USCALE=1.0000

Item RAW SCORE-TO-MEASURE CORRELATION = -.75

39523 DATA POINTS. LOG-LIKELIHOOD CHI-SQUARE: 90226.45 with 37971 d.f. p=.0000
Global Root-Mean-Square Residual (excluding extreme scores): .8011

Appendix C Unidimensionality

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 39.0 100.0% 100.0%
Raw variance explained by measures = 13.0 33.3% 33.9%
Raw variance explained by persons = 2.9 7.5% 7.6%

Raw Variance explained by items = 10.1 25.8% 26.3%

Raw unexplained variance (total) 26.0 66.7% 100.0% 66.1%
Unexplned variance in 1st contrast = 10.4% 15.6%
Unexplned variance in 2nd contrast = 6.5% 9.8%

4
2.5
Unexplned variance in 3rd contrast = 1.7 4.3% 6.5%
1.5
1.3

Unexplned variance in 4th contrast 3.8% 5.7%
Unexplned variance in 5th contrast 3.3% 5.0%



Appendix D Rating Scale Anaysis

SUMMARY OF CATEGORY STRUCTURE. Model:
FOR GROUPING "A" Item NUMBERS: 1-14 26

|CATEGORY ~ OBSERVED|OBSVD SAMPLE|INFIT OUTFIT|| ANDRICH |CATEGORY |
|LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ| | THRESHOLD| MEASURE |
|

| 1 1 9294] -.52 -.67| 1.14 1.16]| NONE |( -3.34)| 1

| 2 2 5239 23] -.19 -.19] .98 .98|| -2.12| -1.38 ]2
| 3 3 7272 32| .21 .19] 1.10 1.14]| 3| .23
| 4 a 7301 32| .55 .59| 1.7 1.e8]|] .38 | 1.39 |4
| 5 5 2065 9| 1.02 1.05| 1.08 1.e8|| 2.e7 [( 3.30)[ 5
| |
|MISSING 24 o .53 | 1 | |

OBSERVED AVERAGE is mean of measures in category. It is not a parameter estimate.

LABEL  MEASURE S.E. | AT CAT. -

CATEGORY ~ STRUCTURE | SCORE-TO-MEASURE | 50% CUM. | COHERENCE |EsTIn|
-[PROBABLTY| M->C C->M RMSR |DISCR|

1 NONE 1( -3.38) -INF  -2.a6| | esx 2% 1.7261|

2 -2.12 .ea | -1.38 -2.46 -2.27 | 4s% 21% .9530|
| 3 33 2| .e2 -.62 51| 36% 67% .5049]
[ 38 .02 1.39 .65 .55 | 4s% 44% .7671] .78] 4
I s 2.07 .62 |( 3.30) 2.43 +INF |  2.23 | 53% 2% 1.3934| .98| 5

Does Measure imply Category?
Does Category imply Measure?

CATEGORY PROBABILITIES: MODES - Structure measures at intersections
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» 1222 33 1148 2255 33 aaa|
o | 33 441 5+2 333 |
N | 333333 4444 1114555 2222 33333 |
s . e E

.
“4-3-2-1012
Person [MINUS] Item MEASURE

SUMMARY OF CATEGORY STRUCTURE. Model:
FOR GROUPING "B" Item NUMBERS: 15-25

|CATEGORY ~ OBSERVED|OBSVD SAMPLE|INFIT OUTFIT|| ANDRICH |CATEGORY|
|LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ| | THRESHOLD| MEASURE |
| |

| 1 1 4223 .24 .19] 1.04 1.8|| NONE |( -2.53)| 1

| 2 2 2509 15| .e8 .78] .89 .86|| -1.25| ~-.76|2
| 3 3 682 a1] 110 1.14] .89 .90[| 0a 74 |3
| 4 4 6962 42| 1.53 1.a6] .89 .93]| 1.28 [( 2.55)] 4
| |
|MISSING 25 | .84 | I | |

OBSERVED AVERAGE is mean of measures in category. It is not a parameter estimate.

1
2

|CATEGORY ~ STRUCTURE | SCORE-TO-MEASURE | 50% CUM.| COHERENCE |esTIn|

| LABEL  MEASURE S.E. | AT CAT. ----ZONE----[PROBABLTY| M->C C->M RMSR |DISCR|

|

| 1 NONE 1( -2.53) -INF  -1.72| | s 3% 1.7776|

| 2 -1.25 .05 | -.76 -1.72 o1 -1.47 | 49% 12% 1.0000| .98|

| 3 04 02| .74 -e1 1.73] 02 | 46% 86% .3437| 1.09] 3
[ 1.28 .02 [( 2.55) 1.73 +INF | 1.9 | 73% 35% .6601| 1.45] 4

Does Measure imply Category?
Does Category imply Measure?

CATEGORY PROBABILITIES: MODES - Structure measures at intersections
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1 Introduction

The increase in global warming, largely due to the greenhaiffect, has begun to be considered as a real
phenomenon over the past two decades (Kiling et al., 200®)line with this issue, people are also more
aware of the effects of global warming on the global, so@alkl economic environment (Guven and Sulun,
2017). According to The Intergovernmental Panel on Clin@ibange, 2018, the latest information reported
by the most authoritative source explains that some negatwsequences of global warming have occurred;
although the increase in greenhouse gas emissions in tlospliere can be stabilized, these consequences are
still difficult to avoid until today. A special report statdst the effects of global warming have led to an increase
in the earth’s surface temperature by around@.%\ccording to Giiney, 2019; Kilin¢ et al., 2009; Ntona kt a
2015. several political leaders in the developed countaktsough they have different perspectives on certain
cases, have admitted the truth and the urgent needs to rgcker@house gas emissions on a world scale.
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According to Guven and Sulun, 2017, most developed counpriefer to use energy from fossil fuel, such as
petroleum and coal. In addition to the low price, the tecbgplutilized to produce such energy has significantly
improved in the last two centuries. According to Panwar et28111, nevertheless, the utilization of this fossil
fuel has contributed to the increase in greenhouse gas miwatens, e.g., CQ CH;, CFCs, halon, KO,
ozone, peroxyacetyl nitrate in the atmosphere which teadsetmore alarming. Consequently, the earth’s
surface temperature has increased and caused negatits efichuman health and environment, particularly air
pollution, acid rain, global warming, and climate change.

According to Panwar et al., 2011; Worrell et al., 2009, onghef largest contributions to the increasing
CO; in the atmosphere is human activities, e.g., using cormealifuel for vehicle and electrical energy gener-
ation. Various studies reveal that @@ the atmosphere has gone up to approximately 31 perce@Oily&ars;
meanwhile, global gas emissions have increased by aroumer@ént. Moreover, the world temperature has
increased by averagely 0.70C.

According to Acikgoz, 2011, the issues arisen from the é&ffe€ global warming along with the world ol
crisis in 1973 have motivated the developed countries wivest by developing two main strategies, including
1). Reducing greenhouse gas emissions produced by thmatitih of fossil energy; 2). Developing technology
to produce energy from non-carbon alternative sources atitempt is intended to produce energy from renew-
able and sustainable sources as well as being able to mainaste, to decrease air pollution and greenhouse
gas emissions, and protect forest and nature.

According to Guardiola et al., 2009, the production of realel® energy, that can be sourced from the sun,
wind, geothermal and hydraulic energy as clean energy ssudoes not produce toxic greenhouse gas and not
pollute the environment; it will always be used and renewfftsaturally. The developed countries have carried
out the implementation of both strategies to decrease teetefof global warming. However, the developing
countries, Indonesia, for instance, tend to face a big ehg##, emerging from the investment, technology readi-
ness, and community support in particular. This presemlystocuses on exploring the community support and
participation, especially in terms of technology utilipat driven by renewable energy sources.

As reported in some print media, Indonesia is the fourthestrgpopulation in the world, with an estimated
population of 252 million; they are assumed to use fossitggnat 893 Mboe (barrel of oil equivalent) (Nugroho
et al., 2017). According to Tondang, 2019a, in the South@a& region, on the other hand, Indonesia is
one of the countries with the largest energy consumers @mund2019a) and is trying to optimize the use of
abundantly-available renewable energy resources (Aicilal., 2014). According to the World Bank 2019, the
level of power use in Indonesia is around 812 kWh per capites iumber is higher than India and is predicted
to continue to increase every year.

According to Tondang, 2019b, Indonesia geographicallytirapotentials for developing renewable energy.
Itis able to generate 716 GW of energy from solar photovoigsdlar PV), hydropower, bioenergy, geothermal,
ocean wave power, and wind. Nonetheless, Indonesia sétisie® encounter a big challenge, specifically the
limited open field for energy utilization from solar PV, higivestment cost for new and renewable technology
use, and little support and participation from the communitccording to Kiling et al., 2009; Wolsink, 2007,
Community support and participation play an important fial¢he transition of the use of renewable energy
technology. Regarding this, a study in Europe figures ot gbeiety provides good support for the further
implementation of developing renewable energy technologjonesia, in contrast, finds it challenging to obtain
scientific information related to community acceptance sumgport about the utilization of renewable energy.
According to Daniel et al., 2004, for this reason, a studyh@nextent to which students and teachers contribute
to reducing global warming and their behavior towards tleeaisenewable energy should have been conducted.

According to Zarnikau, 2003, several previous studies$amuthe level of community acceptance and sup-
port towards the renewable energy utilization, e.g., pEspieeds for “green energy” and energy efficiency,
perception and behavior on the development of renewablgeii@dohansson and Laike, 2007), environmental
concern and consumers’ trust on renewable energy (Bang lEindeg, 2000), energy conservation and aware-
ness of renewable energy (Assali et al., 2019), renewalglgg@nd its sustainable development (Giney, 2019).
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Besides, a study related to students’ and teachers’ kngelattlude the prospective teachers’ knowledge and
awareness of renewable energy (Guven and Sulun, 2017¢résittust on the benefits of nuclear and renewable
energy (Skamp et al., 2019), students’ ideas and viewpainenewable energy (Kn¢ et al., 2008; Komen-
dantova et al., 2018), students’ knowledge, perceptiod, ehavior towards renewable energy (Ntona et al.,
2015; Zyadin, Puhakka et al., 2012), renewable energy #&iducghcikgoz, 2011). Furthermore, by adopting
the method from the conducted study, the purpose of thiseptestudy is to explore the prevalence of ideas
of students and teachers in Indonesia, as the consumeragjengieducator, and decision-maker in the future
towards the use of renewable energy.

Prevalence refers to the general viewpoint (Badan Pembitaa Pengembangan Bahasa, 2016). The preva-
lence of the idea of utilizing renewable energy can be defased general idea that is commonly understood,
related to the use of renewable energy. Ideas are consglydibrmed by individuals who always learn. Accord-
ing to T Rahayu, 2017, heir learning process of experientielatermine the quality of the idea construction. If
the idea construction of renewable energy use is obtairredttyi from the formal learning experience, students’
and teachers’ ideas will be more meaningful. It implies tinly can understand well the characteristics of
the utilization of renewable energy and to show holistic enterrelated viewpoint between technology and the
use of renewable energy as well as the reduction of the badtefdf global warming on the environment. By
exploring this idea, the readiness of students and teacherbe evaluated as an effort to explain the extent to
which the level of acceptance and sustainability of the &dof renewable energy technology will be achieved
in the future. If the ideas tendency contradicts each otheii|l raise a presumption that students and teachers
understand the concept of renewable energy utilizationghmlolal warming in a partial way, not in a holistic
way. This can also elaborate on the reason for students’emuthé¢rs’ low concern on the environment.

This study is a significant part to “read” (learn about) thevatence of ideas of renewable energy use among
students and teachers as formal educators. The urgencgdd ba the needs to evaluate the readiness level of
knowledge and comprehension of renewable energy and lizatiin as a consumer, educator, and energy
decision-maker in the future. The significance is that sifoceal education is a strategic medium to grow
concern about and adoption of renewable energy technolbgy, the prevalence of ideas among students and
teachers should have represented a positive tendencyefasthof renewable energy.

According to Assali et al., 2019, the failure of applying eamable energy in any country is due to the
low awareness of the community, unsuccessful policy, antkehaharacteristics. The lack of community
acceptance and willingness to utilize renewable energyseave as the main barrier for renewable energy
diffusion. According to Schubert and Forbes, 2019, herids,drucial for the community in general, students
and teachers in particular, to expand their basic undetstgrof the concept of energy and the ability to make
a decision based on the information about the issues of @rievenergy utilization. This is what the world
of education and learning in schools are responsible forcoAting to Martin and Jucker, 2005, education
plays a vital role in raising awareness of environment,,s&ild behavior (The United Nations Conference on
Environment and Development, 1992); University, in patic, contributes significantly to educating “future
leaders”.

According to Kandpal and Broman, 2014, a topic about eneagybleen learned in primary and high schools,
even been introduced since children reach the age of 5. A gawdlof this present study studies the insight
of the high schools’ students; it reveals that they genetadive limited knowledge of the main concept of
energy (Bodzin, 2012; DeWaters and Powers, 2011; Rose aorB2012). More than half of the students can
define renewable energy accurately, and only 36.1% of taédtudents at grade VIII who can correctly identify
natural gas as the renewable energy source. Moreoverhssalf of the students can identify coal as abundant
fossil fuel in the United States. According to Bodzin, 20D&Waters and Powers, 2011, a study reported by
Rose and Barton (2012) concludes that high school studentstb present a complex thought and consider
various perspectives if they are asked to state their @ecadout the use of power generation technology. They
ultimately choose to agree with the social benefits of uiiznergy with a lower cost, compared to the effects
of reducing carbon emissions drastically. In the contexéddication in Indonesia, it encounters a different
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Table 1 Demographic profile of respondents (N=1522).

Demographics Respondents Percentage (%)
Gender

Male 523 34.36
Female 999 65.64
Level of Education

Junior High School Students 304 19.97
Senior High School Students 527 34.63
University Students 547 35.94
Teachers 147 9.66
Hometown

Gorontalo 1011 66.43
Gorontalo Regency 214 14.06
Bone Bolango Regency 145 9.53
Boalemo Regency 57 3.75
North Gorontalo Regency 36 2.37
Pohuwato Regency 59 3.88

reality; this encourages the idea of conducting this stadyrder to answer two questions, including

a) how is the prevalence of students’ and teachers’ ideas #t® use of renewable energy?

b) are there any significant differences in the prevalenstuafents’ and teachers’ ideas about the utilization
of renewable energy based on their demographic differefiees of education, gender, and hometown)?

2 Method of study

2.1 Respondents

Employing a quantitative survey approach, this study usegtevalence of students’ and teachers’ ideas about
the use of renewable energy as the variable measured by toguese. It was conducted in March 2019
and applied the convenience sampling in selecting the sgrtip respondents were directly given a question-
naire. Concerning ethical considerations, respondeimissent to participate in this present study was firstly
asked before filling out the questionnaire. Participati@swery voluntary and used anonymity. Respondents’
demographic profile is presented in Table 1.

2.2 Instrument

A questionnaire with closed-ended questions was develpeasure the prevalence of respondents’ (students
and teachers) ideas about the utilization of renewableggnénm this present study, the prevalence of ideas was
measured based on the aspects of knowledge, viewpoint,eravibr of the respondents about the concepts of
global warming, the types of renewable energy resourcegharacteristics of renewable energy, the advantages
and disadvantages of using the technology of renewablggnEne majority of the questionnaire contents (see
Appendix A) was adapted from the instrument used by Kilingle(2009); Yang, Tsou, Chen, Chan, and Chang
(2011).

In the first section, the respondents were asked to fill outadgaphic questions, i.e., name, status/level of
education, and hometown. Further, they were requestedsteeariour groups of items, including 1) a group of
item functioned to identify the respondents’ knowledgeheftoncepts of global warming, renewable energy, the
types of renewable energy resources, renewable energygqisp@nd the sources of the respondents recognize
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Table 2 Reliability of person and item.

Person (N=1522) Item (N=26)
Mean 0.66 0.00
Deviation Standard 0.54 0.67
Separation index 1.70 19.75
Reliability index 0.74 1.00
Cronbach Alpha (KR-20) 0.77

the term global warming and renewable energy at the first; time group was started from item 1 to item 7; 2)

a group of item intended to measure the respondents’ kng&leflthe characteristics of renewable energy as
well as the advantages and disadvantages of using poweiatjenegechnology from renewable energy sources;
this group was started from item 8 to item 21. Respondensgiarses had been provided, and they needed to
select one of five options; strongly disagree (SD), disagpgeneutral (N), agree (A), or strongly agree (SA);
3) a group of item used to measure students’ viewpoint reletehe importance of utilizing renewable energy
technology. Viewpoint, in this context, reflects resportdeopinion (behavior) regarding renewable energy; this
group was started from item 22 to item 29. Respondents chosefdfour options provided; very unimportant
(VU), unimportant (U), important (1), very important (VI).

Unlike the previous three groups of items, the fourth grofiiteams measured the level of respondents’
awareness of global warming effects on the environmeng ghoup was started from item 30 to 33. The
characteristics of each item were different from one arpthitiated by the question of the extent to which they
concerned about the effects of global warming on the enmiert. Four options provided to the respondents
included really unconcerned (RU), a bit concerned (BC)¢ceomed (C), and really concerned (RC). In addition,
respondents’ responses to how well they know about thetsftdaglobal warming were asked. Respondents
selected one of four options of very unknowledgeable (VUbjt&knowledgeable (BK), knowledgeable (K),
very knowledgeable (VK). The next question was about wheth@ot they always protect the environment, in
which the provided responses consisted of not at all (NAAgeoin a while (OW), sometimes (S), always (A).
Lastly, the respondents were asked about their opiniontalsbether or not global warming recently occurs;
the provided responses were | believe that global warmireg dwt occur (IBGWDNO), | think that global
warming does not occur (ITGWDNO), | do not know that globalrmwang occurs (IDNKGWO), | think that
global warming occurs (ITGWO), | believe that global warghimccurs (IBGWO).

After the actual data were collected, respondents’ regmongre divided into two data groups. The first
group (responses for item 1-7) was analyzed employing tkerifitive percentage method; the second group
(responses for item 8-33) was tabulated into the Microse¢elEformat, and was analyzed using the WINSTEPS
3.73 version software as the Rasch measurement model. diegdo Linacre, 2012; Bond & Fox, 2015), the
validity and reliability of the instrument were obtaineddbgh the calibration of the levels of item difficulty and
respondents’ ability. WINSTEPS software mathematicalansformed raw ordinal data (Likert-typed data),
based on the response frequency that came up as a prohabilagit (log-odds) through logarithmic functions
that assessed the suitability of the whole instrument aadebpondents.

The reliability value of the internal instrument is shownTeble 2 that was processed based on the data (see
Appendix B). This value referred to the result of “summanyfibbtatistics” or reliability index in the form of
logit measure, as the determinant of questionnaire quaatityinstrument psychometrics.

2.3 Unidimensionality and rating scale analysis

Table 2 indicates that the Person Reliability Index (0. fpeically showed pretty good consistency in respon-
dents’ responses (Sumintono and Widhiarso, 2014), imglifvat the scale was able to discriminate respon-
dents’ responses very well. It also applied to the Item Réiig Measure (1.00) that was categorized “very
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good” (Sumintono and Widhiarso, 2015), meaning that theaedents’ had a very high probability in respond-
ing to the questionnaire items. The estimation of the highevaf the item reliability signified that the item
greatly defined the latent variables (Bond and Fox, 2015k0Ading to this measurement result of the Person
and Item Reliability, the questionnaire was reliable to bediin various groups of respondents.

2.4 Cronbach alpha

The coefficient value of Cronbach Alpha KR-20 (0.77) desatila good interaction among 1522 respondents
with 26 items (Sumintono and Widhiarso, 2015). It impliedttthe instrument was reliable for having excellent
consistency in internal psychometrics.

2.5 Person and item separation index

Respondents separation index (Person Separation Index) éstimated value functioned to discriminate re-
spondents’ ability, or in this case, is the latent charasties (of the measured item). The higher the Person
Separation Index, the higher the respondents’ probaliiitgsponding to those items accurately. Person Sep-
aration Index also indicated the item’s distribution, fréime easiest to the most difficult items (Boone et al.,
2014); the broader the distribution, the better the itemasel on Table 2, the Person Separation Index (1.70)
and Item Separation Index (19.75) showed fairly good diistion of questionnaire items to various respondents
and items. The results of this criteria measurement asktrét the used questionnaire was reliable and suitable
to measure the prevalence of respondents’ ideas in unddistgthe utilization of renewable energy.

2.6 Dataanalysis

Respondents’ data analysis in the first group of item (itei®) &mployed descriptive statistics and average
value. On the contrary, respondents’ data analysis in tbensk third, and fourth groups (item 8-33) used the
WINSTEP 3.73 version software as the Rasch measuremeni nidgeaverage value in the Rasch measurement
model was in the form of a logit scale that had been converad the score of the Likert scale. The higher
the logit value of the item, the higher the difficulty of thert; meaning that the item would be complicated for
the respondents to work on. The Differential ltem Functignivas intended to identify respondents’ responses
based on their demographic profile (gender, level of edocatnd hometown). This analysis would inform
the acceptable items according to respondents’ demograpliracteristics. Thus, this analysis was the most
suitable method to explain empirical facts as in line with plurpose of this study.

3 Resaults

3.1 Knowledge of global warming and renewable energy

Figure 1 displays the graphics of respondents’ responsestbhe questions “do you know the term global
warming?” (item 1), “where did the first time you know aboublghl warming?” (item 2), “do you know the
term renewable energy?” (item 3), “where did the first tima koow about renewable energy?” (item 4).

Almost all respondents (97.6%) recognize the term globaimireg and only three-quarters of the total
respondents (76.08%) who know the term renewable energgy @t those terms mostly from the internet
(45%); less than 40% of the respondents know both terms famédl education, i.e., Junior High School,
Senior High School, and University. Additionally, Figur@tasents the graphics of respondents’ responses over
the definition of renewable energy (item 5), renewable gneogrces (item 6), and renewable energy technology
(item 7).

More than three-quarters of the respondents (81.08%) dpaterenewable energy is energy that can be
regenerated or renewable as its term; a small number of mdspts (13.86%) cannot define renewable en-
ergy. The most widely known sources of renewable energywar€s3.34%), wind (54.27%), river (36.79%),
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Fig. 1 Respondents’ knowledge of global warming and renewableggn&a= Yes, Tidak= No, A= Friend, B= Family,
C= Print Media, D= Internet, E= Elementary School, F= Juitlagh School, G= Senior High School, H= University, I=
Others.
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Fig. 2 Respondents’ responses over the definition of renewablggieem 5), renewable energy sources (item 6), and
renewable energy technology (item 7). ET= renewable en&Ty= non-renewable energy, NET= Others, A= wind, B=
waves, C= sun, D= river, E= underground water, F= biologizaste, G= ocean and sea, H= hydrogen, I= petroleum, J=
coal, K= fuel, L=radioactive, M= natural gas; N= energy smspower generation (PLSE), Hydrogen, O= PLSE biomass,
P= PLSE waves, Q= PLSE wind, R= PLSE thermal, S= PLSE wate?O0SE sun, U= PLSE nuclear, and V= PLSE
geothermal.

waves (25.43%), natural gas (22.60%), underground wa2e212b), biological waste (13.80%), ocean and sea
(13.47%), Hydrogen (10.54%), and radioactive (4.86%).e¥heless, some respondents still choose petroleum
(24.44%), coal (20.83%), and fuel (12.09%) as renewableggreources, implying that they do not understand
the concept of renewable energy. Regarding the types of pgemeration from renewable energy sources,
more than ten respondents mention sun (54.01%), water3d%8,2vind (44.09%), waves (27.79%), geothermal
energy (23.06%), natural gas (22.60%), nuclear (15.18#ndss (13.99%), and Hydrogen (7.10%).
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Fig. 3 Wright Map, Person-Map-Item.

3.2 Students and teachers ideas about the characteristics of renewable energy

The second section of the questionnaire explored resptsidéeas about the characteristics of using the tech-
nology of renewable energy. The analysis encompassed tmgsth) item analysis used to identify respondents’
ideas about the advantages of utilizing the technology méwable energy (item 8, 9, 12, 14, 17, and 21); 2)
item analysis functioned to identify respondents’ knowlewdf the disadvantages of using the technology of
renewable energy (item 10, 11, 13, 15, 16, 18, 19, and 20)ir Tésponses in the form of ordinal data were
converted to interval data by applying the Rasch model. €hkelts are shown in Figure 3 in the form of Wright
Map (Person-Map-Item). This map presents distributiomlay of the respondents’ consent level (on the left
side) and the difficulty level of the item consent (on the tigide). The distribution of the respondents who
easily agree and the item that is easily agreed is at therbaifdhe map; the opposite is at the top of the map.
The higher the logit value of the item is, the harder for tieenito be agreed by the respondents will be, and the
other way around.

Figure 3 reveals respondents’ ideas about the advantagesgfthe technology of renewable energy, sorted
by the increase in item logit measure; itemd2tem 21 < item 14 < item 17 < item 9 < item 8. This finding
indicates that the respondents tend to more agree withittmatibn of renewable energy technology that is safer
(item 12), able to reduce the bad effects of global warmite(i21), able to suffice power consumption for all
people (item 14), and able to provide energy all the timen(if7), and the respondents will be willing to pay
extra fee if the power consumption in their house is gendriten the shared technology of renewable energy
generation (item 9 and 8). In this context, the respondemtienstand that using the technology of renewable
energy is way safer than other technologies; however, thegat go with the extra fee if the renewable energy
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generation is utilized.

From the perspective of respondents’ ideas about the dissalyes of the renewable energy utilization, it is
found that item 1k item 19< item 10< item 15< item 13< item 18< item 16< item 20. The respondents
find it easier to agree with item 11 (creating power genenaigehnology from renewable energy sources tends
to be cheaper), item 19 (I do not know whether or not renewabérgy generation will cause environmental
issues in the future) than item 10 (I will not stay near theevesible energy generation), item 15 (the shutdown
of renewable energy generation that had been used is ¢castly) 13 (renewable energy generation endangers
the surrounding animals), item 16 (renewable energy géorrandangers surrounding people), and item 20
(using renewable energy generation is an illogical idea).

This finding signifies that the respondents do not understiamaoncept of using renewable energy tech-
nology, whether or not it can lead to environmental issuethénfuture. They do not realize that living in a
house near the renewable energy generation is troubleanelehe generation can be shutdown with a low price
after used. Interestingly, the respondents find it diffitalgo with the idea that utilizing renewable energy is
illogical and can damage the environment; meanwhile, athgpondents more agree with the idea that they
commonly have not heard of the use of renewable energy foerkieonment; they also assume that creating
power generation technology from renewable energy sousogay more inexpensive. This brings up the fact
that the prevalence of respondents’ ideas is contradiatiektends to be partially comprehended.

3.3 Students and teachers viewpoint on the importance of using renewable energy technology

The third section of the questionnaire explored the respotsd viewpoint on the importance of the use of
renewable energy from item 22 to item 29. The term “viewgoistdefined as a “way of thinking” of the
respondents based on information, perception, and oligervegarding the utilization of renewable energy.
Respondents who have a good structure of information wilsfmdy present a contextual and logical way of
thinking and viewpoint.

According to the Wright Map, Person-Map-Item (Figure 33hbws that the item logit measure is227 <
24 < 28< 29< 22 < 26 < 25; it signifies the respondents’ way of thinking (from leftright), stating that item
23 is way more important than item 27, 24, 28, 29, 22, 26, and B finding indicates that 1) the respondents
think that it is essential to use power generated from a safémology of renewable energy generation (item
23), this technology does not endanger the surroundingl@didem 27), and power consumption is available
all the time (item 24); 2) respondents consider that the Gisenewable energy technology is able to decrease
the bad effects of global warming (item 28); 3) respondeetiebe that it is necessary to respect friends who
concern about the environment (item 29), it is crucial téiagia low- priced technology of renewable energy
(item 22), and renewable energy technology is not dangemsigrrounding animals (item 26) and plants (item
25).

3.4 Students and teachers leved of awareness of the use of renewable ener gy technology

The fourth section of the questionnaire explored the lef@lmareness of the respondents through item 30, 31,
32, and 33. According to the Wright Map, Person-Map-Iteng(iFé 3), it reveals that the item logit measure
is 31> 32 > 30 > 33. This finding signifies that 1) respondents do not have watecknowledge of global
warming (item 31); 2) respondents rarely do the activiteeprbtect the environment (item 32); 3) respondents
do not concern about the effects of global warming on therenment (item 30); 4) respondents strongly believe
that global warming is occurring now. It implies that thepesdents have a low level of awareness related to
the use of renewable energy technology. On the one handstraygly believe that global warming is taking
place; on the other hand, they do not have an adequate umul#irgy of global warming.
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Fig. 4 Person DIF plot based on Status/Level of Education. Respondents: C = Junior High School Students, G =
Teachers, P= University Students, S = Senior High School Students.

3.5 Demographic differences between students and teachers and the idea about using the technology of
renewable energy

The second research question is “are there any significant differences between respondents’ demographic factors
(status/level of formal education, gender, and hometown) and the prevalence of ideas in using the technology of
renewable energy?”. This is elaborated using the analysis of Differential Item Functioning (DIF).

Figure 4 displays the DIF plot based on the respondents’ status and level of formal education. In terms of this
factor, nine items are identified having significant differences; 1) teachers as one of the groups of respondents,
compared to other groups of respondents, tend to strongly disagree with item 13 (using the technology of renewable
energy can endanger surrounding animals) and item 16 (using the technology of renewable energy can endanger
surrounding people); 2) teachers, compared to other groups of respondents, find item 24 important (the availability
of power consumption all the time from the use of renewable energy technology). Item 25 (using the technology of
renewable energy is not dangerous to plants), item 26 (using the technology of renewable energy is not dangerous to
animals), and item 27 (using the technology of renewable energy is not dangerous to people) are not that essential
for junior high school students; 3) for item 30 (concerning about the effects of global warming on the environment),
item 31 (knowledge of global warming), item 32 (doing many activities to protect the environment), and item 33
(believing that global warming is now occurring), it is revealed that junior and senior high school students do not
concern about the effects of global warming on the environment, have limited knowledge of global warming, rarely
do activities that can protect the environment, and do not believe that global warming is taking place today.

Figure 5 shows the result of item DIF based on gender. Based on gender, there are 10 items identified having
significant differences. Female respondents, compared to the male, find it difficult to agree with item 14 (using the
technology of renewable energy can suffice power consumption for everyone), item 16 (using the technology of
renewable energy is not dangerous to surrounding people), and item 18 (using the technology of renewable energy
is not dangerous to surrounding plants). Nevertheless, it is way more difficult for male respondents, than the female,
to go with item 19 (using the technology of renewable energy will cause serious environmental issues in the future).
In contrast, male respondents, compared to the female, believe that item 25 (using the technology of renewable
energy is not dangerous to surrounding plants), item 27 (using the technology of renewable energy is not dangerous
to surrounding people), item 28 (using the technology of renewable energy does not give bad effects on global
warming), and item 29 (respecting friends who appreciate the environment) are very important.
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Fig. 6 Person DIF plot based on the hometown of the respondents. A=Gorontalo, B=Gorontalo Regency, C=Bone
Bolango Regency, D=Boalemo Regency, E=North Gorontalo Regency, F=Pohuwato Regency.

Item 30 (the effects of global warming on the environment) gets more concern from male respondents than female
respondents.

Figure 6 presents the graphics of nine items that have DIF based on respondents’ hometown. Here is the detail;
1) respondents from Gorontalo cannot go with item 8 (I am willing to pay extra free as long as renewable energy is
used), and only a few of them who understand the effects of global warming (item 31); 2) respondents from
Gorontalo Regency do not take into account the danger of using renewable energy to the surrounding plants (item
25); 3) respondents from Boalemo Regency find it difficult to agree with item 19 (I do not know whether or not the
use of renewable energy will cause environmental issues in the future) and item 21 (I believe that the effects of
global warming will be decreased by using the technology of renewable energy to produce power); 4) respondents
from North Gorontalo Regency strongly agree with item 8 and item 13 (the use of renewable energy is dangerous to
surrounding animals), they also believe that global warming is now really occurring; 5)
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respondents from Pohuwato Regency find it very difficult tavigh item 8 and tend to be not knowledgeable of
the effects of global warming (item 31).

4 Discussion

The purpose of this study is to explore the prevalence oestisdand teachers’ ideas about renewable energy. It
focuses on identifying the ideas generally comprehendestumlents and teachers, ensuring their knowledge as
well as serving as the initial information regarding studeand teachers’ knowledge of renewable energy. The
main premise is that a strong idea about the advantages @fvadahe energy and its significance do influence
one’s resistance, acceptance, or enthusiasm for the adyeandf renewable energy (Kiling et al., 2009).

The first finding, regarding the advantages of using renesvabérgy, indicates that the safety factor is a
priority; meanwhile, the willingness to pay an extra fee tiiae renewable energy is low. The second finding,
related to the disadvantages of using renewable energysstiat students and teachers assume that creating
power generation technology from renewable energy sousagay more inexpensive; they also find it difficult
to go with the idea that utilizing renewable energy is ilaiand damages the environment. The third finding
on the respondents’ viewpoint on the importance of utiizrenewable energy reveals that the respondents
consider it more essential to use power generated from a tefenology of renewable energy generation, it
does not endanger the surrounding people, and power cotisanip available all the time; compared to the
factors of the cost and safety of using renewable energyretfigondents more agree with the importance of
utilizing renewable energy as mentioned previously. Teefiading reveals that students and teachers strongly
believe the occurrence of global warming present day; lgey; &dmit that they have limited knowledge of global
warming effects.

All findings above describe various aspects of respondemtstradictive understanding. For instance, a
strong willingness to use the cheaper and safer technolbggnewable energy. The respondents possibly
do not understand that it requires a big investment of reblavanergy technology to produce the all-time,
safe, clean, and eco-friendly energy; this is what so cdalledmisconception of the idea of renewable energy
(Daniel et al., 2004). For this reason, respondents’ factiems are that power generation technology driven
by renewable energy sources is way cheaper than other leghesm Consequently, most respondents do not
consent to pay an extra fee for the use of renewable energy.

In addition, a large number of respondents believe thataglalarming is definitely occurring right now
because there are lots of socialization about the effectgodial warming. Unfortunately, this fact still has
not taken their concern about the surrounding environmntbay, even rarely carry out activities that protect the
environment. This tendency is unfavorable for the accegtanf the adoption of renewable energy technology
in the future.

Other ideas that tend to be negatively understood are teatetspondents do not know whether or not
renewable energy will lead to serious environmental issliegonsequence, they believe that it is not safe to
live around the technology of power generation driven fremewable energy sources; the cost for the shutdown
is pretty expensive; this technology endangers the livemohals, plants, and human. Human safety is placed
at the last level compared to animals and plants. This itekcdat students and teachers commonly get the use
of renewable energy wrong.

From the aspect of gender differences, the prevalence ef amal female respondents’ ideas are significantly
different. Male respondents opine that the use of renewatidegy is safer, fulfills the needs of all people and
plants. The female respondents, compared to male, tendwatigdhe thing that renewable energy will cause
serious environmental issues in the future. Male respdsden the other hand, are very concerned with the
effects of global warming on the environment. This findingngies that male respondents are more insightful
than female respondents related to the utilization of reddsvenergy and global warming.

Based on the hometown differences, respondents from Gdooate objected to spending more money
on power generation technology from renewable energy ssusad do not know about the effects of global
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warming. This is understandable since this region commauatiliges conventional power and the community has
not yet experienced the effects of global warming, e.greex¢ weather, excessive heat, unexpected disasters.
For areas outside the city, it is figured out that the respatsdare not familiar to the characteristics of the use
of renewable energy.

5 Conclusion

This study has reported that the students’ and teacherasidbout the use of renewable energy tend to be
contradictive; this reflects a relatively low understaigdif this concept. Junior and senior high school students
consider that utilizing renewable energy is not essent&lthey concern about the effects of global warming.
Thus, their concern about the environment tends to be appsale. In contrast, teachers doubt the use of
renewable energy technology in producing sustainableggrikat is relatively not dangerous to the surrounding
people and environment. These findings, overall, show Heastudents and teachers lack of knowledge of the
utilization of renewable energy technology. Nevertheléss study has limitations and implications in which it
is only conducted to students and teachers in Gorontalo@sfahe cities in Indonesia. It is believed that other
provinces have a relatively different prevalence tendehugyto the variety of culture and community habits. On
that ground, Indonesia needs to develop a literacy edurcptiogram of the use of renewable energy at various
levels of formal education.
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Fig. 4 Person DIF plot based on Status/Level of Education. Respondents: C = Junior High School Students, G =
Teachers, P= University Students, S = Senior High School Students.

3.5 Demographic differences between students and teachers and the idea about using the technology of
renewable energy

The second research question is “are there any significant differences between respondents’ demographic factors
(status/level of formal education, gender, and hometown) and the prevalence of ideas in using the technology of
renewable energy?”. This is elaborated using the analysis of Differential Item Functioning (DIF).

Figure 4 displays the DIF plot based on the respondents’ status and level of formal education. In terms of this
factor, nine items are identified having significant differences; 1) teachers as one of the groups of respondents,
compared to other groups of respondents, tend to strongly disagree with item 13 (using the technology of renewable
energy can endanger surrounding animals) and item 16 (using the technology of renewable energy can endanger
surrounding people); 2) teachers, compared to other groups of respondents, find item 24 important (the availability
of power consumption all the time from the use of renewable energy technology). Item 25 (using the technology of
renewable energy is not dangerous to plants), item 26 (using the technology of renewable energy is not dangerous to
animals), and item 27 (using the technology of renewable energy is not dangerous to people) are not that essential
for junior high school students; 3) for item 30 (concerning about the effects of global warming on the environment),
item 31 (knowledge of global warming), item 32 (doing many activities to protect the environment), and item 33
(believing that global warming is now occurring), it is revealed that junior and senior high school students do not
concern about the effects of global warming on the environment, have limited knowledge of global warming, rarely
do activities that can protect the environment, and do not believe that global warming is taking place today.

Figure 5 shows the result of item DIF based on gender. Based on gender, there are 10 items identified having
significant differences. Female respondents, compared to the male, find it difficult to agree with item 14 (using the
technology of renewable energy can suffice power consumption for everyone), item 16 (using the technology of
renewable energy is not dangerous to surrounding people), and item 18 (using the technology of renewable energy
is not dangerous to surrounding plants). Nevertheless, it is way more difficult for male respondents, than the female,
to go with item 19 (using the technology of renewable energy will cause serious environmental issues in the future).
In contrast, male respondents, compared to the female, believe that item 25 (using the technology of renewable
energy is not dangerous to surrounding plants), item 27 (using the technology of renewable energy is not dangerous
to surrounding people), item 28 (using the technology of renewable energy does not give bad effects on global
warming), and item 29 (respecting friends who appreciate the environment) are very important.





