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ABSTRACT

ex scores indicated the material had low readability level with scores of 20, 18,
ts 1, 2, and 3. Text 1 is taken from book titled 'Energy Conversion Machines', Text
ustainable Energy Saving through Building', and Text 3 from 'Basic Knowledge of
edllanical Engineering. Additionally, the responses of readers indicated that more than 50%
spondents could easily comprehend the content in texts 2 and 3. Resulting, for text 1, over
50% of respondents reported understanding the content with some difficulty. These three books
are also commonly used, making this research a valuable recommendation for stakeholders in

curriculum design and educational planning.
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INTRODUCTION

Energy consumption increases yearly due to population growth, development, and
infrastructure expansion. Historically, global energy demands have been met by converting

* Corresponding author: agung.pambudi@staff.uns.ac.id



mailto:agung.pambudi@staff.uns.ac.id
mailto:desita_kamila@student.uns.ac.id
mailto:iksanrivananda1709@gmail.com
mailto:indahwidiastuti@staff.uns.ac.id
https://doi.org/10.13044/j.sdewes.d12.0506
mailto:agung.pambudi@staff.uns.ac.id

fossil resources into various forms of energy, including mechanical, electrical, and thermal.
However, the depletion of fossil reserves occurs much faster than their formation, leading to a
growing disparity between energy supply and demand. The increase in energy consumption is
primarily driven by the undergoing sustained and substantial economic growth in developed
and developing countries. In addition, global energy consumption was projected to rise by 28%
between 2015 and 2040, with fossil fuels expected to remain the dominant source, accounting
for 80% of the world's energy supply during this period [1].

Indonesia heavily depends on fossil energy, mainly crude oil, to fulfill its domestic needs.
In 2022, the country's total energy consumption amounted to 1185.56 million barrels of oil
equivalent (BOE), with crude oil, gas, and coal contributing 40.30%, 6.29%, and 25.24%,
respectively [2], [3]. Relying heavily on fossil fuels raises worries about the future, g#gesting
a possible crisis due to sustainability challenges linked to ongoing dependen@mite
resources.

In 2022, the national reserves of fossil energy, comprising crude oil, natural gas, and coal,
stand at 568.55, 1370.75, and 222.72 million tonnes of oil equivalent (MTOE), respectively.
With the current crude oil production rate of 30.03 MTOE, it is anticipated that oil reserves
will be depleted in less than 19 years. Natural gas reserves, with a production rate of 59 MTOE,
are expected to be exhausted within 23 years. Meanwhile, coal reserves, with a production rate
of approx1mately 4.58 MTOE are projected to run out in 49 years [3], [%

i ntly tributes to the rise in

, climate change, and
environmental degradation, presenting considergble chai#enges “for future generations.
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Action Summit announced their
ear [6]. International organizations,
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abundant and environmentally d .

Indonesia possesses abu energy such as bioethanol (as a substitute for
gasoline), biodiesel (as foggdiesel), geothermal, micro-hydro, solar, and wind
power, including waste eration. However, the development and utilization of
renewable energy re ighe cSuntry have not been fully optimized. The realization of

Indonesia's abungdam nergy potential faces several challenges, including high

investment costs ow technological efficiency, diverse resource locations, and social
factors wit at impact energy utilization [7], [8].
Geothe s bundant and environmentally friendly renewable energy source in

ntly supported by the unique geographical location of the country within
nic boundaries of the Indo-Australian, Pacific, Philippine, and Eurasian
potential, geothermal, even as the sole source for meeting 100% of human
represents only a small fraction of the world's total energy resources. This natural
resource plays a significant role in securing future sustainable energy due to its consistent
availability and load factors that are independent of external sources. According to the Ministry
of Energy and Mineral Resources, 40% of the global geothermal potential is concentrated in
Indonesia, with only approximately 6% or 1924.5 MW being used. This indicates that the
renewable energy potential is currently not being utilized optimally [9].

The common challenges associated with geothermal development in a country include
government policies, regulations, human resources, and incentive infrastructure [10]. The
suboptimal utilization of reneable energy potential was also attributed to various factors during
its implementation, particularly social considerations within communities as energy users.
Therefore, there is a recognized need for education to effectively address these challenges and
use the untapped potential of geothermal energy.



The late 20" century experinced the inception of various national-level ecological
organizations, formed in response to heightened environmental awareness [11]. These
institutions have successfully promoted environmental awareness within communities [12]. In
this context, Akerlof (2017) stated three crucial factors that can enhance environmental
awareness first, individual behaviour needs to be addressed with effective policy instruments
[13]. Second, policymaking organizations should be established based on democratic values.
And third, there needs to be a direct focus on community-level values and education. In
addition, Grossman and Krueger (1991) [14] stated that achieving higher levels of education
contributes to increased environmental awareness, compelling policymakers to enact more
effective policies.

According to preliminary studies, education plays an important role as an iniggt step in
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Figure 1. Research framework

Therefore, this research focuses on the readability level of materials on renewable energy
from geothermal resources in Vocational High School textbooks in Indonesia.



State of Renewable Energy in Indonesia

The Indonesian government is actively promoting the gradual development of renewable
energy as a substitute for fossil energy. To ensure optimal fulfilment of the energy needs in the
subsequent decades, various regulations and tariff policies are consistently being implemented.
Government Regulation Number 79/2014 on National Energy Policy [18], clearly stated the
prioritization of renewable energy usage over fossil-based energy such as solar and coal. In the
Electricity supply general plan for 2021 to 2030, the government has set ambitious targets.
They aim to increase the contribution of renewable energy to the energy mix for electricity
generation by 23% in 2025. This includes reducing reliance on crude oil to less than 25%,
ensuring a minimum of 30% and 22% from coal, and natural gas in the total enezgy mix.

scheme that uses sustainable resources [20]. This change serves as a crucia
transition towards sustainability [21], [22]. Renewable energy is 4
resources properly managed, including geothermal, wind, bioenergy,

not contributors to climate change and global warming ) OF of renewable energy
consumption allows for the establishment of sustainable cOg 3 and production patterns,
avoiding long-term environmental issues [24]. Thiggsmg iS\gderived from sustainable natural
processes, and Indonesia, due to its significant 8l and%zeographical influence, holds

extensive potential for the resources. In g r ia renewable energy potential is
divided into solar, geothermal, hydro, wi

Several types of renewable resourc
solutions and are likely to be domina e of resources with the potential to fulfil
energy needs sustainably includg eothermal energy, Hydro, Wind energy,
biomass energy. Assessing the i osfibilities of each renewable energy type requires
understanding the factors infimgn®
on input, technical poten fplications, climate impact, and other environmental

1s also essential to evaluate the alternative effects of

1®1. Renewable energy resources in Indonesia [26]

Resources Potential Installed
MW) Capacity
- 29,500 2,356 MW
75,091 MW 94,600 6,100 MW
- 19,385 2,600.76 KW*
Biomass 32,654 MWe* 43,300 1,900 MW
5 Solar 4.80 kWh/m?/day*** 2,898,000 200 MW
6 Offshore wind 589,000 -
7 Onshore wind 19,600 200 MW
8 Uranium 3,000 MW **%* - 30 MW *k**
9 Shale gas 574 TSCF**** - -
93.36 TSCEF*****
10 Coal methane gas 453 TSCF**** - -
84.29 TSCEF*****
11 Sea waves 17,989 MW 17,900 -
(Practical Potential)

12 Ocean Thermal 41,012 MW




Potential Installed

No. Energy Types Resources (MW) Capacity

(Practical Potential)**
13 Tides 4,800 MW
(Practical Potential)**

Source: [27]
*) [28]
*****) [31]

Based on the data in Table 1, some commonly used renewable energy type
biomass, hydro, wind, solar, and geothermal energy. Although other types have bee
these five are anticipated to remain dominant until 2050.

With a substantial potential of 29,500 MW, Indonesia is rich in geothe
form of energy is the natural heat originating from the Earth and the
elements transferred beneath the surface through conduction and co

total global capacity of 16,127 MW as shown in Table 2. The
energy usage with 3,794 MW, followed by Indonesia (2

Table 2. Top geothermal cg ¢ g end of 2022 [32]

No Country (MW)
1 USA 3,794
2 Indonesia 2,356
3 Philippines 1,935
4. Turkey 1,682
5. New Zealand 1,037
6 Mexico 963
7 Italy 944
8 944
9 754
10 621
11 1,097

16,127

globally, intersecting the Indo-Australian, Pacific, Philippine, and Eurasian
t®boundaries. Geothermal is the heat stored within the Earth interior, consisting of
uids. Additionally, Indonesia is known for its geological features, particularly its
volcanic regions, as it lies along the Ring of Fire. This volcanic belt stretches from the end of
Sumatra through Java, Bali, NTT, and NTB towards the Banda Islands, Halmahera, and
Sulawesi. However, the current utilization capacity of geothermal energy in the country
remains relatively low, accounting for approximately 8% or 2,356 MW of the total potential.
Geothermal power plant updates can be seen in Table 3 as follows:

Table 3. Update on GPP in Indonesia [10]
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Island Location GPP Name Unit Tota(ll\f[?va‘ll))aaty
Java Mount Salak, Mount Salak  Gunung Salak consist of: 376.8
West Java Units 1 (1994), 2 (1994), and 3
(1997) each have a capacity of
60 MW.
Units 4, 5, and 6 started
operating in 1997, each have a
capacity of 65.6 MW,
Kamojang, West  Kamojang  Kamojang consist of: 235
Java Unit 1 (30 MW in 1982).
Units 2 and 3 (1988), each
have a capacity of 55 MW.
Unit 4 (60 MW in 2008).
Unit 5 (35 MW in 2015).
Darajat, West Darajat Darajat consist of:
Java Unit 1 (55 MW in 1994).
Wayang Windu, Wayang 227
West Java Windu
Patuha, West Patuha 55
Java
Karaha Bodas, Karaha 30
West Java
Dieng, Central Dieng 70
Java
Sumatera  Sarulla, North afalla Sarulla consist of: 330
Sumatera Units 1 and 2, which started
operating in 2017, alongside 3
(in 2018), each have a capacity
of 110 MW.
Sibayak consist of: 12
Monoblok (2 MW in 1996).
Units 1 and 2 started operating
in 2008, each have a capacity
of 5 MW.
rik Marapi, Sorik Merapi  Sorik Marapi consist of: 137.3
umatera Unit 1 (42.3 MW in 2019).
Unit 2 (45 MW in 2021).
Unit 3 (50 MW in 2022).
Muara Laboh, Muaralaboh  Muaralaboh consist of: 85
West Sumatera Unit 1 (85 MW in 2019).
Lumut Balai, Lumut Balai Lumut Balai consist of: 55
South Sumatera Unit 1 (55 MW in 2019).
Rantau Dedap, Rantau Rantau Dedap Phase 1 (98.4 98.4
South Sumatera Dedap MW in 2021).
Ulubelu, Ulubelu Ulubelu consist of: 220
Lampung Units 1 and 2 started operating

in 2012, each have a capacity
of of 55 MW.
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Island Location GPP Name Unit Tota(l;[?;l‘ll))aaty
Units 3 (2016) and 4 (2017),
each have a capacity of 55
MW.
East Nusa Mataloko, East Mataloko Mataloko consist of: 2.5
Tenggara  Nusa Tenggara Unit 1 (2.5 MW in 2013).
Ulumbu, East Ulumbu Ulumbu consist of: 10
Nusa Tenggara Units 1 and 2 were operated in
2013, each have a capacity of
2.5 MW.
Units 3 and 4, were operated in
2014, each have a capacity of

2.5 MW.
Ende, East Nusa Sokoria Sokoria consist of:
Tenggara Unit 1 (5 MW in 2022).
Sulawesi  Lahendong, Lahendong  Lahendong consist of:
North Sulawesi Units 1 (2001), 2 (200
(2009), 4 (2011), 5 and
(2016) each hav ae
20 MW.

. Several GPP have been
, North Sumatra, and Sulawesi,

Table 3 shows some of the existing GPP in the count
established in various regions, including West and ral J
alongside East Nusa Tenggara.

uccg e ideas and empower individuals
ediMgtiongl Thstitutions, the upcoming generation
can deeply comprehend these conce ay otal role in addressing the challenges
posed by climate change. Research @onducted Wy loannidis et al. (2023) [33] examines how
people in Greece perceive rene e dgergy and the Circular Economy concept. It reveals that
the willingness to pay more folRgengwa ergy is influenced by one's level of education.
Although there is some of the Circular Economy among the Greek population,
additional efforts are regui the growth of this concept in the country. Thus, the
connection between i awareness, and the acceptance of renewable energy is
pivotal in facilitatimg rds sustainable energy sources.

Education is recognized as a means to i
in the context of renewable energy. Thro

nduected by Dong et al. (2023) [34] determines the analysis of critical
able education in the recovery of green energy resources in China,
indings reveal that these crucial factors differ across each country. In
nts include green culture, international collaboration, and the learners'
n, success hinges on the learners' attitude, green culture, and support from

suggestions involve fostering international collaboration, leveraging electronic education, and
raising awareness about sustainability through media and social networks.

Research by Daoudi (2024) [35] offers a thorough overview of renewable energy education
in the Moroccan context and its importance in the 2030 Energy Transition Project. It explores
various aspects, including the role of education in steering the energy transition, the specific
target audiences of renewable energy education initiatives, teaching approaches, educational
tools, and the necessary training for educators. The article underscores community involvement
and awareness as pivotal factors in renewable energy education, along with an assessment of
its impact on Morocco's progress toward Sustainable Development Goals (SDGs). Lastly, the



article discusses future possibilities and potential advancements in renewable energy
education, intending to provide valuable insights for further enhancement in Morocco.

METHODS

This research focuses on assessing the responses of readers to obtain readability scores
from textbooks. A quantitative approach was adopted, specifically the Gunning Fox Index,
developed for its common application in modern linguistics [36] the Gunning Fox Index
measures the number of years of education needed to understand a text in a single reading, with
a focus on sentence length and word complexity as the main indicators. Furthermore, the longer
and more complex the text, the harder it is to comprehend. Data sources include textbooks and
responses from VHS students in Indonesia. The selected books, namely Energy
Machinery, Energy Conservation for Sustainable Environment through Buildi
Basic Knowledge in Mechanical Engineering, each contain materials on re
from geothermal resources.

For the technical evaluation of data, descriptive statistical analysis wa
characteristics of the population. The main aim is to objectively deps
material on geothermal renewable energy in VHS textbooks used
systematically presents, describes, and explains the acquired (g

ly The acquired

information was tabulated and evaluated quantitatively, with§ adgProcess conducted
interactively and continuously throughout the investigatig ection to conclusion

A combination of field investigations, hterature revig urveys were adopted to
determine the populatlon for distributing questlon : ifically, the focus is on VHS in

Office.

Population and sample

The total population comprises 1
The sample size was determine
margin of error, resulting in 34
stratified random samplin
adhere to the proportions.

S, a 88llective potential of 15,730 respondents.
the dsaa® and Michael sample size table with a 5%
e selected sampling method is disproportionate
s population stratification but does not strictly

quired closed-ended survey questionnaires to ensure focused
es from the respondents. These questionnaires are designed with
questions evan esearch theme. During the data collection process, the validity and
reliabilit nents were tested, and once verified, they were used to systematically
i s then categorized based on predetermined criteria. In the analysis phase,

ion of the frequency distribution of responses. The results of the variables are then
escriptively, providing a comprehensive interpretation of the processed data. This
systematic method ensures a comprehensive understanding of the collected data.

Research procedure

The research procedure is shown in Figure 2 and includes a series of stages from initiation
to completion. These stages are designed to facilitate the systematic collection and analysis of
data. The planned activities are preparation, data collection, processing analysis, and presenting
conclusions.
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Data collection

Initial item

g I
' I
|
1
|
: :
: Approached [
: Viocational High School 1
I bbb bt :- .............. o [SMKJ I
1 ; 1 I
1} Data analysis | Data = Decline to !
i ! : . . a L»  paricipate g
i E Collection & Analysis . E | (schooiN =0 :
i 5 1. Text Readability Level ; | Eligibility 1
i e Based on Gunning Fog (School N =19) |
' : Index Calculation : }
i3 2. Text Readability Level : Blsoroperikinete [
: ] Based on Reader Stratitied }
: | Response . Random Sampling 1
i : : : : ]
i ' : n=15.730 |
,  Textbook 1 Energy Conversion Machinery Student |
' G . 2 |
= - Energy Censervation for Sustainable Environment T n = 340
: ._'_r_e.xtbool.tl.z_, through Building Design S Stugent ‘
: o (respondent) !
|
I
1

:'_'.I'extbualt 3 Basic Knowledge in Mechanical Engineering

Figure 2. Data collection and analysis

, conclusions and solutions were
estigation.

RESULTS AND DISCUSSION

condgcted’an observation on three textbooks that focus
ermal resources. These books are titled Energy

In Surakarta, one of the state

Knowledge of Mec
due to their wid

ing). The selection of these three books was considered
-standing use in various schools and their coverage of

s on two primary data sources, namely the Gunning Fog Index
The assessment of readability using the Gunning Fog Index was

esponses were assessed through the distribution of questionnaires using
ments tested and applied in previous research. Before completing the

on conducted by Biddinika MK et al. (2017) entitled “survey on readability of online
information for upgrading understandability of biomass energy technology” [37] and similar
research by Yuliani Fitri on “the readability analysis of Indonesian language and literature
textbooks based on the curriculum 2006 for grade VII/1 in junior high schools” are taken into
consideration [38]. The percentage of respondents can be seen in Figure 3 as follows:
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a) b) Grade
Automotive 2
34,2%
22.4%
Graphics

5,5%
’ Grade 3
10,9%

Building
55% .

Electrical
5,5%

Electronics \Mechanical
6,1%
1% Chemical 33.9%
9,4% Grade 1

65,9%

Figure 3. Percentage of participants in: a) study program and b) their grades in

Based on Figure 3 (a), the respondents are VHS students specializing in var
fields, namely Mechanical Engineering (33.9%), Electronics Engineeripg
Engineering (5.5%), Building Engineering (5.5%), Graphic Engineering

Engineering (9.4%). Figure 3 (b) shows the grade levels of the res (S
in Grade X (65.9%), followed by XI (22.4%) and XII (10.9%).

Readability levels based on Gunning Fog Index calculatio a esponse

e
ve a discourse or text,
n

)
There are two main approaches to assessing the rea
dtion ©f readers responses helps

namely readability formulas and readers responses. An ex

Generally, the readability level of Vocatign®
material about renewable energy from geothedfhal s
Fog Score formula as follows:

0.4 x [(

omplex WOTdS)
total words

Apart from calculating manygly ula above, GFI can also be found via the
internet network or the official ®gbsi unning Fog Index, at the address http://gunning-
fog-index.com/index.html, tinggscore is then compared with the fog index scoring
standard.

In accordance
readability levels fo
low readability |
readability |

4, Gunning Fog Index calculations focus on distinct

texts. Text 1, with a readability index of 20.43, signifies a
difficulty in comprehension. Text 2 follows closely with a
B, Indicating a similarly low readability level. Meanwhile, despite
has a higher readability index of 20.97. These results suggested that

tively low. It simply implies that the language used in the text is difficult

Table 4. Recapitulation of Gunning Fog Index test results

Readability Level
Text 1 20.43 Low
Text 2 17.15 Low
Text 3 20.97 Low
N=3 58.55 -
Mean 19.52 -
Readability Level Low

The observed low readability level attributed to word choice and sentence structure in the
textbook is also revealed through readers responses obtained from questionnaires completed
by the students. These responses focused on the challenges VHS students face in understanding

Journal of Sustainable Development of Energy, Water and Environment Systems 10



complicated and complex word choices and sentence structures within the text. Readers'
responses to the ease of reading and following the text can be seen in Figure 4 as follows:

73%

——

1.8) ] 1.5 HVery hard

19,7 L&il 5.6] HHard|

72,9 70,6 (

59 29

(N

e Text 1 Text 2 Text 3

&'ing the text (%)

The results of the questionnaire generall i , se level of student understanding.
find the text easy to read, 72.9%
nd only 1.8% consider the text very
easy, 70.6% find it easy, 8.5% find it
difficult, and none (0%) find it \fficulh Meanwhile, for text 3, 45.6% find it very easy,
47.3% find it easy, 5.6% find i&€hal i d only 1.5% find it very difficult. This pattern

suggests that the textbook g€ readability level.
Readers' responses to @ hn es used can be seen in Figure 5 as follows:
Va N _
72%
e

Figure 4. Readers' responses to the ease of rea

consider it moderately easy, 19.7%
difficult. With respect to text 2, 2

\‘ %I 1’_8| 5=9I _u:da;;::nd
% 618 379 22,3] | Somprehensivle

@I I60’3| 71 !8 _uf:esri::nd
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Figure 5. Reader's response to words and phrases used (%)
According to Figure 5, the majority of the students find Texts 2 and 3 easy to comprehend,
with a frequency exceeding 50%. Meanwhile, for text 1, they found it easy to understand but

with some difficulty, as indicated by the figure 61.8%. Readers' responses to the amount of
texts can be seen in Figure 6 as follows:

74%

(]
on
o)
\I
‘_\
L
o3

HWriting too much|

*

‘51 ,5 74,4 28,5 -{Writing enough

2,9 18,5 67,7] Hwriting too littie

% ext 1 Text

Figure 6. Read@rs’ respons8gto the amount of texts (%)

Figure 6 shows that 45.6% nses consider text 1 to contain too many texts,
influencing students undergffTay egcontent. This resulted in the majority of the students
finding it difficult to comp Meanwhile, the responses for texts 2 and 3 indicated

ad an issue with excessive text. These percentages are
ke corresponding value for Text 1.

This is in hn sponses, as shown by Figure 7, where 68.5%, stated that Text
1 still nee (® Meanwhile, readers responses for Texts 2 and 3 still need
improvemetlt, as repagtedby 37.9% and 45.6% of the respondents, respectively.

that only 7.1% and
significantly lowe
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Figure 7. Readers’ responses to text emagt (%)

inog Index calculation and the

questionnaire indicated that the test results
Tests are generalizations or formulations o mental results, while experiments
represent real outcomes within the r . This disparity introduced a new
perspective, suggesting that word chog structures perceived as easy by students
may not always be accurate. This ghenomeno®ghas long been observed in the Indonesian
academic environment.

From the analysis of thg t
influenced by the choice
easy are those with simg
impede student compf€

P 20 readability level of textbooks is significantly
nd gentence structures used. Sentences characterized as

do not contain complex or difficult words that might
ith'a low vocabulary readability level, the selection of words
one of the causes of the challenges encountered by the

ponses to texts 1, 2, and 3, all three had frequencies exceeding 50%,
or more common phrases or words for easier comprehension by SMK
hen writing these textbooks, careful consideration should be given to the

ks play a crucial role in education, mainly concentrating on theoretical concepts to
help students understand the subjects being delivered or fields of study. Despite this, there is
an underutilization of EBT resources due to various constraints in its implementation. Given
that students are integral members of the community and future energy consumers, it becomes
imperative for education to equip them with the knowledge of effectively utilizing renewable
energy. Education, a powerful agent of social change, can create awareness of new societal
developments. Recognizing the impact of textbook content on students learning success,
particularly in the Technology and Engineering fields, there is an urgent need to enhance the
readability of materials on renewable energy. Presenting this content at a high readability level,
ensures easy comprehension for VHS students, thereby contributing to their understanding and
application of renewable energy concepts in future endeavours.
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Assessing the Readability of Renewable Energy Education...
This research uses the Gunning Fog Index to determine the readability level of VHS
textbooks on geothermal energy, as well as the analysis of readers responses.

Reader’s responses to text 1

Examining Figure 8 reveals insights from readers in chemical and graphic engineering
programs, indicating concerns about the length of text 1. Specifically, 77% and 55.60% of
respondents from these programs feel that the text contains excessive content. However,
contrasting opinions arise from students offering other programs such as mechanical,
automotive, construction, electronics, and electrical engineering, who find the length of the text
to be appropriate. In terms of readability and comprehension, feedback across all progggms was
generally positive, with over 50% of respondents expressing ease in understandigg the text.
Regarding the understanding of words and phrases used, 72.2% of students jamghe ding

Engineering program had no difficulty in comprehending text 1.
A

Very hard < 4%  Not useful < 2%

Electrical | 94,4

L
9

Automotive
Mechanical
Chemical
Electronics
Electrical

Building : 2
Graphics Bui
Uilding 61 4
- E'!c!m,,;ﬁ

tive 32,7
ot b3 Chemical | 58,1

=4
=3

i
Clanjo

=
=
—

N | —
il =
2

Electrical | 77.8

Building | 38.9 .
nics | 63
Electro 2

Figure 8. Readers’ responses to the materials and their percentage item distribution in text 1

In contrast, respondents from other programs exceeding 50% reported some level of
difficulty. Reader’s responses regarding the need for the text to use more common phrases or
words indicate that the students offering all programs considered it important for better
comprehension. Regarding general text comprehension, the majority of respondents exceeding
50%, offering various programs, such as mechanical and electrical engineering, reported a
satisfactory understanding. Those in building engineering and electronics stated that everyone
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understood the text. Examining the perceived benefits of the text, almost all the students
offering the diverse programs reported positive feedback, with over 50% of respondents
acknowledging its usefulness. However, the electrical engineering program was prominent
with a slightly lower percentage of 33.3%. All programs stated that text 1 needs improvement
based on the outlined considerations.

This phenomenon is based on the observation that students in chemical engineering and
graphic design programs are more accustomed to practice-oriented and visual learning.
Consequently, they tend to feel that long and dense texts are less effective compared to visual
or interactive materials. In contrast, the curriculum for chemical engineering and graphic
design programs often emphasizes the synthesis and understanding of concepts through case
studies and projects. This differs from other programs that place more importancgPon deep
theoretical understanding, requiring longer and more detailed texts.

programs compared to other programs affect students' perce

Reader’s responses to text 2

ders rd§ponses to text 2 across various
at theNgmount of text in the material
e@ding 50%. This suggested that the
aterial. Further analysis of readers
on of text 2 showed a similar trend.

Figure 9 provides a comprehensive view of rga
programs. Meanwhile, all programs uniformly agfe
was deemed adequate, with percentages consjgftnt
students do not have an issue with the leng te
responses regarding the ease of reading 0

S
S
\§
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ders’ f@sp®nses to the materials and their percentage item distribution in text 2

all programs expressed satisfaction, stating that there is an adequate
ercentages exceeding 50%. This focused on the widespread agreement

t to use more common phrases or words indicated that those offering almost all
programs considered it important for better comprehension. Students enrolled in electronic and
electrical engineering, as well as chemistry, stated that it is not essential. Assessing readers
responses regarding text comprehension showed that the text was easily understood by
everyone in the respective programs, with percentages exceeding 50%. Meanwhile, the
majority of those offering these programs stated that text 2 is beneficial, but students enrolled
in electrical engineering programs expressed the need for improvement.

This study reveals that text 2 successfully conveys information in a way that is accessible
to students from various academic backgrounds. The choice of words, sentence structure, and
presentation of concepts within the text are designed to ensure that students from diverse study
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programs can easily extract the knowledge provided. For example, the description of
geothermal energy is conveyed by linking complex concepts with natural phenomena that may
already be familiar to the students, such as "The heat of the earth is a source of thermal energy
contained in hot water, steam, and rocks stored in the earth(english)" This sentence not only
defines the source of geothermal energy but also explains how this heat is stored and accessed
from the earth.

Furthermore, the text clearly explains the advantages of using geothermal energy by stating,
"Geothermal power plants hardly cause pollution or emissions (english)" The comparison with
other energy sources, such as fossil fuel power plants that only produce 65-75% of their raw
materials, underscores the higher efficiency of geothermal energy. The fact that geothermal
power plants generate electricity at about 90% of their raw materials offers easily

geothermal energy. Additionally, it is acknowledged that although Indo
geothermal reserves, there are still challenges to be overcome, such as

issues in the utilization of geothermal energy.

The pedagogical approach used in text 2, as evidenced b
students across programs, can serve as a model for the develo
that aim to achieve similar readability. The use of empiri
temperature of the earth and energy efficiency, facilitates
critical thinking. Narratives like this not only enhance
energy but also inspire them to think about soluti
in the utilization of this renewable energy.

owledge of geothermal
nical problems that still occur

Reader’s responses to text 3

Figure 10 shows a consistent p ctiviuam readers across diverse skill programs
regarding the quality of text 3. The m§ority of rc@gers responses from almost all skill programs
s exceeding 50%. However, those offering the
building technical skills progza ption, stating satisfaction with the adequacy of
writing in the text. Addi idering the ease of reading and understanding, the
responses from the studes
outlook. The majorit @ teXg3 easy to understand, indicating a favourable perception of its
readability and clgmi ;
used in text 3, a §

of the resp tSNge
the text.%
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Examining readers respgms d to use more common or familiar words and
phrases in the text for b S g showed a unanimous agreement across all skill
programs. The majori (%, stated the significance of using accessible language.
In terms of text comp positive trend persists, with most students offering the skill

as easily understood, with a percentage of more than 50%.
he electrical skills program expressed a slightly lower confidence
level, stati ate Bf 46.7% believes most people can understand the text. Exploring
readers ¢ text benefits, the students offering almost all skill programs
ackn sitive impact, with the majority, exceeding 50%, finding it valuable.

ceding discussion indicated that readers with expertise in Mechanical Engineering
serve as a representative sample for the general responses within the field of Technology and
Engineering. This was closely followed by the Automotive Engineering program, suggesting a
higher compatibility of the material on renewable energy from geothermal resources with these
specific skill programs. However, it is not impossible to include this material in other skill
programs in the Technology and Engineering field. Given the importance of educating students
on renewable energy, especially in SMK textbooks, there is potential for adapting and
integrating this content across various skill programs.

Journal of Sustainable Development of Energy, Water and Environment Systems 18



CONCLUSION

In conclusion, the readability level of a text is closely related to the comprehension level
of its readers. Students’ comprehension of a text varied according to their intelligence levels
and the sentence structure used. The readability of VHS textbooks on geothermal-based
renewable energy was assessed based on how well students understood the text. A text was
deemed to have a high readability level, assuming the number of respondents who found it
easily exceeded those who found it challenging. The Gunning Fog Index was used to calculate
the readability level, resulting in scores of 20, 18, and 21 for texts 1, 2, and 3, respectively.
Based on feedback from readers in the Technology and Engineering field, more than half of
the respondents found the content in texts 2 and 3 easy to comprehend. Meanwhile, for text 1,

and word choices, making it difficult for effective teaching and learning C g¢hools.
Consequently, students tend to lose interest in learning, discourages

, icant obstacle to
their overall comprehension. The repercussions extend be 0 iviCmad#Challenges, as the

collective understanding of renewable energy is esse cietal development.
Students play a significant role in so ciety and are future co using on the importance
of assessing the readability level of SMK textboo S

Gunning Fog Index results reveal that all \ @ve a low readability level. This
discrepancy highlights the importance of
linguistic measures in evaluating the ref@aByli
is instrumental in supporting the suc f th&geac

ational materials. This understanding
g and learning process in schools.

ACKNOWLEDGMENT

The authors are grate rsitas Sebelas Maret, Indonesia, for their support

1versitas Sebelas Maret, PTM, and FKIP for their

ergy Outlook, Washington, DC, 2017. [Online]. Available:

.J\. et al., Renewable energy in Indonesia: current status, potential, and
opment, Sustainability, Vol. 15, No. 3, p. 2342, 2023,
»org/https://doi.org/10.3390/su15032342.
erian Energi dan Sumber Daya Mineral (KESDM), Handbook of Energy &
omy Statistics of Indonesia 2022. Jakarta: Direktorat Jenderal Minyak dan Gas
Bumi, 2023.

[4] Energy Institute (EI), Statistical Review of World Energy, 2023.

[5] Li, B. and Haneklaus, N., The role of clean energy, fossil fuel consumption and trade
openness for carbon neutrality in China, Energy Reports, Vol. 8, pp. 1090-1098, 2022,
https://doi.org/https://doi.org/10.1016/j.egyr.2022.02.092.

[6] Zhao, X., Ma, X., Chen, B., Shang, Y., and Song, M., Challenges toward carbon
neutrality in China: Strategies and countermeasures, Resour Conserv Recycl, Vol. 176,
p. 105959, 2022, https://doi.org/https://doi.org/10.1016/j.resconrec.2021.105959.

[7] Erdogan, S., Pata, U. K., and Solarin, S. A., Towards carbon-neutral world: The effect
of renewable energy investments and technologies in G7 countries, Renewable and



[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

o]

[20]

[21]

[22]

Sustainable Energy Reviews, Vol. 186, p. 113683, 2023,
https://doi.org/https://doi.org/10.1016/j.rser.2023.113683.

Karim, S., Appiah, M., Naeem, M. A., Lucey, B. M., and Li, M., Modelling the role of
institutional quality on carbon emissions in Sub-Saharan African countries, Renew
Energy, Vol. 198, pp- 213-221, 2022,
https://doi.org/https://doi.org/10.1016/j.renene.2022.08.074.

Pambudi, N. A. and Ulfa, D. K., The geothermal energy landscape in Indonesia: A
comprehensive 2023 update on power generation, policies, risks, phase and the role of
education, Renewable and Sustainable Energy Reviews, Vol. 189, p. 114008, 2024.
Pambudi, N. A., Geothermal power generation in Indonesia, a country within the ring

Energy Reviews, Vol. 81, pp- 2893-2901,
https://doi.org/https://doi.org/10.1016/j.rser.2017.06.096.
Sharif, A., Baris-Tuzemen, O., Uzuner, G., Ozturk, 1., and Sinha, A., Rc§
of renewable and non-renewable energy consumption on Turkey’ f€cO
Evidence from Quantile ARDL approach, Sustain Cities Soc, Vol.
https://doi.org/https://doi.org/10.1016/.s¢s.2020.102138.
Sarti, M. and St. John, S. K., Raising long-term awarengss: [ronmental policy
and education. Springer, 2019.
Akerlof, K., When should environmental awareng

336, 2017, https://doi.org/https://doi.org/106
Grossman, G. M. and Krueger, A. B., i
trade agreement, National Bureau of,
Mehmood, U., Contribution of r
role of education to achieve
Energy, Vol.

https://doi.org/https://doi
Ojha, P. K., Ismail, A

Al impacts of a North American free
h Cambridge, Mass., USA, 1991.
owards environmental quality: The
pment goals in G11 countries, Renew
pp- 600607, 2021,
enene.2021.06.118.

y, K. S., Perusal of Readability with Focus on
urnal of King Saud University - Computer and

Efriliani, E., A . Md RaZak, A., Keterbacaan teks Bahasa Indonesia dan membaca
pemaham 1SN s ®X SMK Muhammadiyah 2 Pekanbaru, Jurnal Online
Mahasis Ridang Keguruan dan llmu Pendidikan, Vol. 5, No. 1, pp. 101-115,

9 of 2014 concerning the N. E., Government Regulation No. 79 of
ing the National Energy Policy. Accessed: Sep. 03, 2019. [Online].
: s://www.bppt.go.id/outlook-energi/bppt-outlook-energi-indonesia-2018

Rencana Usaha Penyediaan Tenaga Listrik (RUPTL) 2021-2030, Jakarta,

., Wang, X., Imran, A., Aslam, M. U., and Mehmood, U., Analyzing the
contribution of renewable energy and natural resources for sustainability in G-20
countries: How gross capital formation impacts ecological footprints, Heliyon, Vol. 9,
No. 8, 2023, https://doi.org/https://doi.org/10.1016/j.heliyon.2023.e18882.

Bogdanov, D. et al., Low-cost renewable electricity as the key driver of the global
energy transition towards sustainability, Energy, Vol. 227, p. 120467, 2021,
https://doi.org/https://doi.org/10.1016/j.energy.2021.120467.

Harichandan, S., Kar, S. K., Bansal, R., Mishra, S. K., Balathanigaimani, M. S., and
Dash, M., Energy transition research: A bibliometric mapping of current findings and
direction for future research, Cleaner Production Letters, p. 100026, 2022,
https://doi.org/https://doi.org/10.1016/j.clpl.2022.100026.



[23] Pemerintah Republik Indonesia, Peraturan Pemerintah Republik Indonesia Nomor 79
Tahun 2014 Tentang Kebijakan Energi Nasional, Indonesia, 2014. Accessed: Apr. 14,
2023. [Online]. Available:
https://jdih.esdm.go.id/peraturan/PP%20N0.%2079%20Thn%202014.pdf

[24] Jeong, D., Hwang, S., Kim, J., Yu, H., and Park, E., Public perspective on renewable
and other energy resources: Evidence from social media big data and sentiment analysis,
Energy Strategy Reviews, Vol. 50, p. 101243, 2023,
https://doi.org/https://doi.org/10.1016/j.esr.2023.101243.

[25] Moriarty, P. and Honnery, D., 6 - Global renewable energy resources and use in 2050.
Elsevier Inc., 2019. https://doi.org/10.1016/B978-0-12-814104-5.00006-5.

[26] IRENA, Indonesia Energy Transition Outlook. Abu Dhabi: International ewable
Energy Agency, 2022. [Online]. Available: www.irena.org

[27] Ditjen EBTKE, Statistik Energi Baru dan Terbarukan 2016, Jakarta, 20

[28] Ditjen EBTKE, Statistik Energi Baru dan Terbarukan 2015, Jakarta, 20

[29] Ditjen EBTKE, Statistik Energi Baru dan Terbarukan 2013, Jaka

[30] Kementerian ESDM, Rencana Strategis KESDM 2015-2019, Jaka¥

[31] SKK Migas, Laporan Tahunan 2016: Mewujudkan NAWAC e, engelolaan
Infrastruktur Migas,” Jakarta, 2016.

[32] ThinkGeoEnergy, ThinkGeoEnergy’s Top 10 Geot
Generation Capacity (MW). Accessed: Mar.
https://www.thinkgeoenergy.com/thinkgeoenergy$
power-generation-capacity-mw/

[33] loannidis, F., Kosmldou K., and Papana 3

[34] Dong, X. Zhang, X. Zhang, C.,
recovery in the energy resourc

[35] Daoud1 M., Educatlonl

transition project. Explon mapact on SDGs and future perspectives, Social
Sciences & Open, Vol. 9, p. 100833, 2024,
https://doi.org/hiigs: 16/j.ssah0.2024.100833.

[36] Swieczkowski ., S., The use of the gunning fog index to evaluate the
( lish drug leafletin the context of health literacy challenges

: An exploratory study, Cardiol J, Vol. 28, No. 4, pp. 627-631,

/10.5603/CJ.a2020.0142.

Diponegoro, A. M., Ali, R. M., Rosyadi, R. 1., Tokimatsu, K., and

, Survey on readability of online information for upgrading

d@¥Tlity of biomass energy technology, J Mater Cycles Waste Manag, Vol. 19,

076, 2017, https://doi.org/https://doi.org/10.1007/s10163-017-0596-2.

i, F., Analisis Keterbacaan Buku Teks Bahasa dan Sastra Indonesia yang Disusun

asarkan KBK untuk Kelas VII/1 SMP, Universitas Sebelas Maret, Surakarta, 2006.

[37]

3

Appendix A.
Step-by-step procedure

1. Preparation



This preparation activity is the initial step in conducting the research. The following are
the preparation activities for this research:
a. Developing a research schedule.

b. Searching for reference sources from books, journals, and other studies related to this
research as a reference.

Analyzing textbooks in the school library.

Determining the textbooks used for the lessons.

Identifying subtopics on renewable energy from geothermal sources in the textbooks.
Developing research instruments and strategies to be implemented.

™o a0

2. Data Collection
a. Conducting instrument trials.
b. Performing validity and reliability tests of the instrument to ensure it is suitable for data
collection.
c. Collecting data through the final instrument that has been created.
Grouping data based on each data category.

3. Data Processing and Analysis
a. Calculating the questionnaire scores based on each indicator.
b. Entering the questionnaire scores answered by respondents into a document for data
processing.
c. Calculating the percentage frequency distribution of alternative answers in the
questionnaire for each indicator.
d. Describing the results of each variable descriptively.

4. Data Analysis and Processing

This step involves the application of advanced statistical techniques and data analysis to
ensure the integrity and validity of the research findings. We use:
a. Descriptive Statistical Analysis: This includes the calculation of mean, median, and

mode to identify the distribution of questionnaire scores. Variance and standard
deviation are calculated to assess data dispersion.

b. Factor and Principal Component Analysis: We apply factor analysis to identify the
underlying structure of the measured variables. This helps in understanding the
dimensions of unobserved concepts that may influence research outcomes.

c. Reliability Test: Cronbach’s alpha test is used to assess the internal consistency of the

\ questionnaire instrument, ensuring that the questionnaire items consistently measure
the same construct.

d. Validity Test: Content and construct validity are verified through confirmatory factor
analysis, and predictive validity is determined through convergent and discriminant
validity tests.

Appendix B.
Readers’s responses to the material and their behavior
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a. Readers' response to the amount of text (%)

Text 1 Text 2 Text 3

Major Text A_( rlltlltlslge too Writing Enough Wrrlrtlllrllcghtoo

. Text 1 0.0 52.7 473
Igfleg‘i‘l:g;f% Text2 P 152 78.6 6.2
Text3 634 312 5.4
Avtomofive XL b 2.7 522 45.1
Engineoring s LEXL2 24.8 69.9 53
Text 3 65.5 31.9 2.6
L Text 1 11.1 61.1 27.8
Ef“lﬂggi . Text 2 16.7 55.5 27.8
Text 3 33.3 50.0 16.7
,%ecmcal Text 1 11.1 55.6 333
Engincering Text 2 222 66.7 11.1
\ i Text 3 77.8 222 0.0
Text 1 6.6 66.7 26.7
gg;r:erﬁf; Text 2 20.0 76.7 33
Text 3 76.7 20.0 33
Chemical Text 1 0.0 29.0 71.0
Engincering Text 2 6.5 87.0 6.5
Text 3 83.9 16.1 0.0
N Text 1 5.6 38.8 55.6
EnGggife’el{fng Text 2 16.7 778 5.6
Text 3 88.9 11.1 0.0
Mean Text 1 5.3 50.9 43 8
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Text 2 17.4 73.2 94
Text 3 69.9 26.1 4.0

b. Readers' response to the ease of reading and following the text (%)

Major Text Very Easy Easy Hard Very Hard
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c. Readers' response to words and thases used (%)
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Engineering
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d. Readers' response to the need for the text to use more common words or phrases to make
it easier to understand (%)
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= ; Text 3 27.8 722 0.0 0.0
. Text 1 43.4 333 233 0.0
]grllef;re"e‘;‘ifls " Text2 334 50.0 133 33
é\ﬁ. Text 3 20.0 60.0 13.3 6.7
o - Text 1 22.6 67.7 9.7 0.0
Eﬁgﬁi’;‘r’f‘ng Text 2 20.1 67.7 32 0.0
Text 3 12.9 58.1 19.3 9.7
N Text 1 38.9 55.6 5.6 0.0
Encgiiféeifng Text 2 38.9 50.0 11.1 0.0
Text 3 389 27.8 222 11.1
Text 1 32.36 56.60 10.67 0.39
Mean Text 2 29.06 61.36 9.13 0.00
Text 3 25.11 56.63 13.31 4.94

g. Readers' response to text improvement (%)

Major Text Need to be improved No need to be improved
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. Text 1 72.3 27.7
Efg‘iﬁggﬁ; Text 2 39.3 60.7
Text 3 49.1 50.9

. Text 1 67.3 32.7
gﬁ;ﬁ’ggﬁﬁ; Text 2 2.5 57.5
Text 3 43.4 56.6

o Text 1 38.9 61.1
Ef;ﬁgg;i . Text 2 16.7 83.3
Text 3 16.7 83.3

Electrical Text 1 66.7 33.3
Engeifgé‘fng Text 2 2738 722
Text 3 22.2 77.8

1 . Text 1 70.0 30.0
gngi’;re";li;; Text 2 53.3 46.7
Text 3 56.7 43.3

. Text 1 77.4 22.6
Eggf;‘;;‘frllg Text 2 29.0 N 71.0
Text 3 64.5 35.5

. Text | 66.7 < 33.3
Erf;riifégicng Text 2 222 77.8
Text 3 38.9 61.1
Text 1 65.61 34.39

Mean Text 2 32.97 67.03
Text 3 41.64 58.36
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