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Abstract

One of the factors supporting the success of the energy transition program is community
literacy. The purpose of this study is to provide an overview of the energy literacy profile of
students in the energy conversion process. This study used a survey method by distributing
energy literacy questionnaires to students of class XII MIPA at the State Senior High School
in West Java, Indonesia. The results showed that the majority of student literacy was in a low
category (41.9%). The percentage of students who answered correctly on the knowledge
aspect of energy conversion was 62.6%, knowledge of physics concepts in energy
conversion was 37.4%, knowledge of aspects of energy conversion benefits was 40.0%, and
the best attitude related to hydropower by 50.3%. This study concludes that the students’
energy literacy level, primarily in energy conversion, is still in the low category. Therefore,
energy education to improve students’ energy literacy is still very much needed.
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Abstrak

Salah satu faktor pendukung keberhasilan program konversi energi adalah literasi
masyarakat. Tujuan dari penelitian ini adalah untuk memberikan gambaran tentang profil
literasi energi peserta didik dalam proses konversi energi. Penelitian ini menggunakan
metode survei dengan menyebarkan instrumen literasi energi melalui angket kepada 31 siswa
kelas XII MIPA SMA Negeri di Jawa Barat. Hasil penelitian menunjukkan bahwa sebagian
besar literasi peserta didik menunjukkan kategori rendah (41,9%). Persentase siswa yang
menjawab benar pada aspek pengetahuan konversi energi sebesar 62,6%, pengetahuan
konsep fisika dalam konversi energi sebesar 37,4%, pengetahuan aspek manfaat konversi
energi sebesar 40,0%, dan sikap terbaik terkait PLTA sebesar 50,3%. Penelitian ini
menyimpulkan bahwa tingkat literasi energi peserta didik dalam konversi energi masih
dalam kategori rendah. Oleh karena itu, pendidikan energi untuk meningkatkan literasi
energi peserta didik masih sangat dibutuhkan.

Kata Kunci: konversi energi, literasi energi, pendidikan energi, energi terbarukan

1. Introduction

Recently, the production and consumption of electrical energy have been the primary concern of the
Indonesian government since fuel energy is continuously dwindling [1], [2]. However, this reduced
fuel energy is not accompanied by lowered electrical consumption. In 2020, electrical production
decreased by 0.97%, while electrical consumption rose by 1%. The highest contributor to substantial
electrical energy consumption is the household sector (49,7%), followed by the industrial (29.4%) and
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commercial or business sector (17,4%) [3], [4]. The dominating household sector in electrical
consumption indicates that Indonesians wastefully consume electrical energy.

The government has shown a great attempt to reduce fuel energy consumption, such as by
implementing the 10% cut program. However, those programs did not function properly. One of the
reasons for the non-efficient program operation is society’s low energy literacy. This low energy
literacy is also observed among the students [10]-[12]. Energy literacy represents the fundamental
knowledge related to energy, along with the comprehension of energy production and consumption, as
well as their effects on the environment, resulting in wise behavior and attitude in using the energy
[5]-19]. Further, excellent energy literacy also results in participation in asking their surrounding
people to use energy wisely.

The threat posed by the energy crisis accentuates the importance of energy literacy. Low energy
literacy indirectly results in more consumptive use of energy. This effect has also been found in
students. Students with minimum literacy tend to be more consumptive in using energy. Previous
studies on energy literacy are dominated by examination of students’ knowledge of energy production
and energy-saving attitude [13]-[15], with minimum studies on the aspect of energy conversion.
Therefore, this study aims to illustrate students’ literacy profile on the energy conversion process.

2. Research Method

This study used a survey method to identify and describe students’ energy literacy, particularly on the
energy conversion process. Our population was twelfth-grade natural science program senior high
school students in Sumedang, West Java. From that population, we gathered 31 samples using simple
random sampling. In collecting the data, we used Google Forms, which was disseminated from 8 to
13 April 2022.

Our questionnaire consisted of 20 close-ended items which had been validated by the
validators. The questionnaire items were distributed into four sub-skills, namely the understanding of
the hydroelectric power process, physical concepts associated with the hydroelectric process, the
benefits of the hydroelectric proses, and the best attitude in supporting the energy conversion through
the hydroelectric process. The questionnaire items distribution is presented in Table 1.

Table 1. Items Distribution on Students’ Energy Literacy Questionnaire

Domain Aspect Item Number Type of Item
Knowledge of the
energy conversion 1,2,3,4,5
process Multiple choice with
Cognitive Physical concepts four alternative
on the energy 6,7,8,9,10
. answers
conversion process
Advantages of 11,12,13,14,15
energy conversion
Supportive Multiple choice, with
Affective behavior toward 16,17,18,19,20 P >

. causal-effect type
energy conversion

In this study, we garnered quantitative data from the student’s responses to the energy literacy
questionnaire. Further, the obtained data were analyzed using descriptive statistic techniques. The
formula used to estimate the students’ energy literacy score is presented in the following formula [16]

R
—— o
NP ! x100%

ey
Descriptive:
NP : literacy energy score
R : score of the items with the correct answer
SM : maximum score
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The calculation result was interpreted using the category listed in Table 2.

Table 2. Category for Energy Literacy Score Interpretation

Score Range Category
86-100 Extremely high
72-85 High
58-71 Sufficient
43-57 Low
<43 Extremely Low

Source: Ratnawulan and Rusdiana [16]

3. Results and Discussion
Students’ literacy profile on energy conversion in hydroelectric process is illustrated in figure 1.
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Figure 1. Distribution of Students’ Literacy Profile

Of the total respondents involved in this study, the majority of them (41.9%) had a low energy
literacy level. Meanwhile, only 6.5% of respondents had high literacy. This finding is linear with the
findings reported in previous studies [14], [17]-[20].

Students’ low literacy level is induced by numerous factors, one of them is their insignificant
literacy in every aspect of energy literacy. The respondents’ literacy level on every aspect of energy
conversion in the hydroelectric process is presented in Figure 2.
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Figure 2. Students’ Literacy Level in Every Aspect
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Students’ literacy level in the energy conversion process is categorized as sufficient, with an
average score of 62.6%. The lowest literacy level was observed in the aspect of physical concepts
involved in the energy conversion process, with an average percentage of 37.4%. Most of the
respondents expressed their difficulties in understanding the concept of mechanical energy and
potential energy. Similarly, in the aspect of energy conversion benefits, primarily in the hydroelectric
process, the respondents scored 40.0%, on average, which was classified as extremely low,

In the aspect of the most supportive attitude toward the energy conversion process, the
respondents attained a 50.3% average score, classified as sufficient. Their lowest score was identified
in the attitude of using energy-saving products.

As shown in Figure 2, the achieved average literacy score on the energy conversion
employing the four correlated features is 47.6%, categorized as low. This finding is in accordance
with the study reported by Erniwati et al. [21]. Following our results in the four aspects of energy
literacy, we conclude that the twelfth-grade natural science senior high school students’ literacy in the
energy conversion process is still low, primarily in West Java, Indonesia.

4. Conclusions and Suggestions
This study successfully illustrates the state senior high school students literacy profile on the energy
conversion process in West Java, Indonesia. In general, students’ energy conversion process literacy
falls to a low level. Only 47% of our respondents gave the correct responses to the statements
provided in the questionnaire.

However, this study also possesses limitations as it only used the hydroelectric process as the
energy conversion. Therefore, future studies are suggested to investigate students’ literacy on energy
conversion using the other type of power plants.

Acknowledgment

We would like to address our gratitude to all respondents involved in this study, the twelfth-grade
natural science state senior high school students in East Java, Indonesia. We also would like to thank
the educational science program of UIN Sunan Gunung Jati, especially the lecturers of the physical
renewable energy course, for their assistance during the completion of this study.

References

[1] M. Usman, Suyanta, Pujianto, and K. Huda, “Energy Literacy of Junior High School Students
in Indonesia: A Preliminary Study,” Proc. 6th Int. Semin. Sci. Educ. (ISSE 2020), vol. 541, no.
Isse 2020, pp. 609614, 2021, doi: 10.2991/assehr.k.210326.088.

[2]  DEN, “Issn 2527-3000,” p. 9, 2019.

[3] Kementrian Energi dan Sumber Daya Mineral Direktrat Jenderal Keteragalistrikan, “Statistik
Kelistrikan 2020,” Kementrian Energi dan Sumber Daya Miner. Direktrat Jenderal
Keteragalistrikan, vol. 13, no. April, p. 122, 2021.

[4] D. J. Ketenagalistrikan, “Statistik Ketenagalistrikan 2019,”
Https://Gatrik.Esdm.Go.ld/Frontend/Download_Index?Kode_Catagory=Statistik., vol. 33, no.
9, pp. 1689-1699, 2022.

[5] R. K. Mandal and P. G. Kale, Assessment of Different Multiclass SVM Strategies for Fault
Classification in a PV System. 2021.

[6] J. Blasch et al., “CER-ETH — Center of Economic Research at ETH Zurich Empower the
consumer ! Energy-related financial literacy and its socioeconomic determinants Economics
Working Paper Series,” no. May, 2018.

[71  W. L. Filho, Encyclopedia of Sustainability in Higher Education. 2020.

[8] A. Martins, M. Madaleno, and M. F. Dias, “Energy literacy: What is out there to know?,”
Energy Reports, vol. 6, no. XxxxX, pp. 454-459, 2020, doi: 10.1016/j.egyr.2019.09.007.

[91 J. E. DeWaters and S. E. Powers, “Energy literacy of secondary students in New York State
(USA): A measure of knowledge, affect, and behavior,” Energy Policy, vol. 39, no. 3, pp.
1699-1710, 2011, doi: 10.1016/j.enpol.2010.12.049.

[10] T. Dangkua and G. A. Muhtar, “Pengetahuan Literasi Energi Tingkat Sekolah Menengah Atas
di Kota Gorontalo,” 2018.

32



[11]

[12]

[13]

[14]
[15]

[16]
[17]
[18]

[19]

[20]

[21]

Nugraha et al, Senior High School ...

A. Anugrahana, “Analisis Kemampuan Pemahaman Kognitif Dan Kesulitan Belajar
Matematika Konsep ‘Logika’ Dengan Model Pembelajaran Daring,” Sch. J. Pendidik. dan
Kebud., vol. 11, no. 1, pp. 37-46, 2021, doi: 10.24246/j.j5.2021.v11.i1.p37-46.

M. A. Aziz, S. Astutik, and R. W. Bachtiar, “Pengembangan Lembar Kerja Siswa (LKS) untuk
Meningkatkan Kemampuan Literasi Energi Siswa SMA,” Proc. ICECRS, vol. 1, no. 3, 2018,
doi: 10.21070/picecrs.v1i3.1399.

N. Hidayah, A. Rusilowati, and M. Masturi, “Analisis Profil Kemampuan Literasi Sains Siswa
SMP/MTs di Kabupaten Pati,” Phenom. J. Pendidik. MIPA, vol. 9, no. 1, pp. 36-47, 2019,
doi: 10.21580/phen.2019.9.1.3601.

F. Yusup, “Profil Literasi Lingkungan Mahasiswa Calon Guru Ipa,” Quantum J. Inov.
Pendidik. Sains, vol. 12, no. 1, p. 128, 2021, doi: 10.20527/quantum.v12i1.10098.

B. F. Rohmah, “Strategi Guru Dalam Membina Literasi Sains Di Madrasah Ibtidaiyah,” pp.
29-33, 2017.

E. Ratnawulan and Rusdiana, Evaluasi Pembelajaran. Bandung: Pustaka Setia Bandung, 2014.
“4 babl 042 Khoirun Nisa.pdf.” .

J. Pengabdian and K. Masyarakat, “Menanamkan Literasi Lingkungan pada Peserta Didik
Sekolah Dasar Melalui Spesific Program : Eco-Mapping Program Studi Pendidikan Biologi ,
FKIP , Universitas Muhammadiyah Malang , Indonesia PENDAHULUAN Pelaksanaan
pembelajaran pendidikan lingkungan hidup m,” vol. 1, no. 1, pp. 39-46, 2021.

R. Zakwandi, C. Rochman, D. Nasrudin, E. K. Yuningsih, and S. Putra, “Profil Literasi Fisika
Siswa Madrasah Terhadap Mitigasi Bencana Erosi Batang Sinamar,” BELAJEA J. Pendidik.
Islam, vol. 3, no. 1, p. 47, 2018, doi: 10.29240/bjpi.v3il1.279.

F. Kulsum, C. Rochman, and D. Nasrudin, “Profil Literasi Sains Peserta Didik Pada Konsep
Pembangkit Listrik Tenaga Air (Plta) Cirata Di Kabupaten Cianjur Jawa Barat,” WaPFi
(Wahana Pendidik. Fis., vol. 2, no. 1, 2017, doi: 10.17509/wapfi.v2i1.4866.

E. Erniwati, I. Istijarah, L. Tahang, H. Hunaidah, V. H. R. Mongkito, and S. Fayanto,
“Kemampuan Literasi Sains Siswa Sma Di Kota Kendari: Deskripsi & Analysis,” J.
Kumparan Fis., vol. 3, no. 2, pp. 99-108, 2020, doi: 10.33369/jkf.3.2.99-108.

33



