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Abstract.
Vocational High School (VHS) students carry out a significant number of project
activities as outputs of learning science projects, necessitating the use of large
quantities of materials. In addition, the sustainability of the project products has not
been thoroughly considered, as the focus often stops at the title of the work. This article
aims to analyze the application of SDGs (Sustainable Development Goals) values in
learning science projects in VHS to build a sustainable lifestyle. The study utilized a
quantitative descriptive approach, examining the results of questionnaires filled out
by respondents who are vocational teachers in Central Java. The results showed that,
on average, each school had not applied SDGs values in learning science projects.
Some carry out the principles of SDGs such as orienting to economic or environmental
aspects, but they do not fully understand the essence of these values. These indicators
are integral to the SDGs, and their application has not been optimal. In addition, in
the application of science project learning, the determination of project themes and
materials is still oriented towards product creation. Therefore, students have not been
encouraged to align their thoughts with building a sustainable lifestyle. Thus, there
needs to be an effective learning strategy to integrate SDGs values in learning science
projects in VHS so that projects are oriented towards product production alone and
pay attention to sustainability values.
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1. Introduction

Sustainable Development Goals (SDGs) are essential keywords that underlie devel-
opment frameworks today. Starting from the awareness that the earth and natural
resources that exist today do not solely belong to the current generation but need to be
preserved to ensure current needs without sacrificing future generations’ development
needs [1]. SDGs are a set of programs and targets aimed at future global development.
The SDGs concept is needed as a new development framework that accommodates
all world changes that have occurred, especially since 2000, regarding the issues of
natural resource deflation, environmental damage, increasingly crucial climate change,
social protection, food and energy security, and development that is more pro-poor [2].

These SDGs’ values are implemented in education called Education for Sustainable
Development (ESD). The essence of ESD is a transformative learning paradigm towards
sustainability which is based on innovative teaching and learning practices, diversity
of methods, problem-based learning, critical reflection, assessment, and clarification
of existing self-values and conceptions, as well as context and action-based learning
[3]. In educational units, ESD can be integrated into intracurricular and extracurricular
activities. For ESD to be more effective in its implementation, educational units must
integrate sustainability principles into their daily practices and facilitate the development
of ESD [4]. ESD is not a new concept that can be applied in learning in educational
units through curricular activities by integrating ESD concepts in learning processes or
methods (project-based learning, inquiry, story-based, values, problems, and learning
outside the classroom) in the curriculum and also through extracurricular activities
(scouts, youth scientific groups and so on) [4,5,6].

ESD has eight competencies that students in ESD learning must master: sys-
temic thinking, anticipatory, normative, strategic, collaboration, critical thinking, self-
cultivation, and problem-solving abilities [4,5]. ESD is one of the most effective dynamic
concepts to provide understanding and encourage and empower society to assume
shared responsibility in creating sustainable ecological, economic, and social futures
[4,7,8]. To create a more sustainable world, everyone must be able to become an agent
of sustainable change. They need knowledge, skills, values, and attitudes that can lead
them to participate in sustainable development actively. Therefore, education is needed
that supports achieving sustainable development, known as Education for Sustainable
Development (ESD) [9].

ESD is education that provides awareness and equips students to participate in
sustainable development efforts [10]. ESD is not only an addition to education, but
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ESD must be part of the formal education curriculum, both early childhood education,
primary and secondary education, technical and vocational education, and higher
education. One dynamic ESD application is in learning science and technology projects
in vocational high schools.

The implementation of project-based learning is carried out at all levels of educational
units. Vocational high schools as schools that produce work-ready graduates are one
of the targets of this curriculum. Integrating science and social studies subjects into
project-based science subjects is a new Ministry of Education, Culture, Research and
Technology Policy. Science learning is packaged as a project (project-based learning)
integrating several content/material elements. In line with the development of 21st-
century learning, project-based learning can be done by applying STEAM (Science,
Technology, Engineering, Art and Mathematics). In STEAM project-based learning, stu-
dents are empowered to act as learning agents who collaborate to develop all their
competencies.

One of the problems that often arises and needs to be addressed in the learning
environment for vocational school students is the lack of sustainable living. The results of
observations carried out at SMK Negeri 1 Semarang showed a low level of sustainable
lifestyle demonstrated by the school community. Sustainable attitudes and lifestyles
have not been thoroughly ingrained in students or teachers. Observations at the school
still found rubbish scattered inside and outside the classroom. Likewise, with an energy-
saving attitude, students do not turn off the fans when leaving the classroom. Of the 16
(sixteen) theory rooms, there are five rooms where the fans are still left on when students
leave the classroom. Likewise, with several teachers’ rooms, observations showed that
the air conditioner (AC) and lights in the teachers’ and deputy principal’s rooms were
still on even though no one was active.

One of the project themes in science learning established in the vocational school
science project subject curriculum is “Sustainable Lifestyle”. This theme is very relevant
to integrating ESD values into learning. Through this theme, it is hoped that students
will have insight, paradigms, and ways of thinking about balancing the interests of
the economy, society, and the environment to achieve sustainable development goals
(Sustainable Developmental Goals). A sustainable attitude and lifestyle will grow if
someone is caring and can find ideas to solve problems. This is in line with research
by [11], which states that students’ environmental caring attitudes increase in direct
proportion to the increase in problem-solving abilities. Students’ environmental caring
attitudes can be improved through learning by integrating ESD concepts in specific
learning models, such as research results from [12] show that students’ sustainability
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awareness profiles can be improved through learning models using ESD contexts.
Looking at the problems that have been explained, it is necessary to carry out research
that examines the integration of SDGs values in learning science and technology
projects in vocational schools to build a sustainable lifestyle.

2. Method

This quantitative descriptive study is carried out by survey on 48 science project
subject teachers in vocational high schools from various districts/cities throughout
Central Java as respondents. The survey was conducted using an instrument that asked
about understanding SDGs concepts, experience orienting natural and social sciences
learning to SDGs values, concepts of natural and social sciences project learning, and
student involvement in natural and social sciences project learning. The instrument is
prepared in the form of questions with a four-scale rubric and is equipped with reasons
for the answer choices from the rubric. The collected data was analyzed descriptively
by calculating the percentage of respondents’ answer tendencies, then linked to each
reason, and the results were analyzed based on the characteristics of the school and
each district/city area.

3. Result and Discussion

The research results show the profile of integration of SDGs values in learning science
and technology projects at vocational schools to build a sustainable lifestyle. The
research was conducted through a survey with a questionnaire in the form of a reasoned
rubric. To find out the profile of the integration of SDGs values in learning science and
technology projects in vocational schools which have the potential to build a sustainable
lifestyle, data was collected based on the following aspects:

3.1. Understanding the SDGs concept

This aspect measures teachers’ understanding of science and technology project sub-
jects in vocational schools regarding SDGs’ concept, scope, and values. The main
emphasis of this aspect is how teachers understand the concept aspects of SDGs
(environmental, social, and economic) as well as the 17 goals of SDGs. The survey
results from this aspect are illustrated in Figure 1.
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In Figure 1, it is interpreted that from 48 natural and social sciences project subject
teachers in vocational schools throughout Central Java, 60.4% of teachers do not
understand the concepts, aspects and objectives of SDGs in learning; 29.2% entirely
understand that SDGs is an acronym for Sustainable Development Goals whose values
must appear in learning, even though they are not integrated; 8.3% understand the
concept of SDGs by having to orient learning towards the 17 sustainable development
goals; and only 2.1% answered that they understand the need to integrate three aspects
of SDGs in learning (environmental, social and economic); and has 17 sustainable
development goals. This means that most teachers do not know and understand the
concept of SDGs.

 

Figure 1: Understanding of the SDGs Concept by Natural and Social Sciences Project Subject
Teachers in Vocational Schools.

This shows that provision must be given regarding the SDGs, mainly if applied in
learning, so teaching natural and social sciences is not only project-oriented but needs
to think about the downstream of the products produced and the use of resources that
pay attention to environmental conditions. As the research of [13], so that the earth can
be well maintained, it is recommended to pay attention to several important things, such
as encouraging reforestation, consuming resources economically, reducing the use of
perfume-deodorants and fossil fuels, and increasing awareness through experiments,
activities, visual and practical solutions under professional solution advice. Apart from
that, by providing SDGs to SMK science project subject teachers, they should be able
to instill these SDG values in students so that science project learning activities can
pay attention to three aspects (environmental, social, and economic) and the 17 goals
embedded in SDGs principles. Corresponding research states that, among other things,
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the analysis indicated that interactive learning would be beneficial, and thus, a role
play, set in Cambridge and covering environmental, social, and economic aspects, was
designed and run at two schools in Cambridge [14].

3.2. Experience Orients Learning in Natural and Social Sciences
towards SDGs Values

In this aspect, survey data is shown regarding the experience of vocational school
natural and social sciences project subject teachers in orienting natural and social
sciences learning to SDGs values. This aspect is a continuation of the first aspect to
see how conditions are in the field, whether teachers have implemented SDGs values in
natural and social sciences learning, even though they do not yet understand the terms
of the SDGs. To be more explicit, data regarding teachers’ experiences in applying
SDGs values in learning natural and social sciences projects is explained in Figure 2.

Figure 2 shows that of the 48 natural and social sciences project subject teachers,
52.1% have never integrated SDGs in natural and social sciences learning; 33.3% had
implemented one of the SDGs components in science learning but did not compre-
hensively integrate both aspects and objectives; 8.3% had implemented one of the
SDGs components in science learning, namely integrating 3 SDGs aspects in learning
(environmental, social and economic); or orienting learning towards the 17 SDGs goals;
and only 6.3% have ever implemented SDGs in natural and social sciences learning,
namely by integrating three aspects of SDGs in learning (environmental, social and
economic); and orienting learning towards the 17 SDGs goals. The survey data for
this aspect can be interpreted to mean that most vocational school natural and social
sciences project subject teachers have never applied SDGs values in natural and social
sciences project learning. This shows the urgency of providing provisions for teachers
to integrate SDGs values in project learning, especially science and technology at
vocational schools. This situation is critical so that students who take part in project
learning at vocational schools are not only oriented towards making products but also
pay attention to their sustainability [15,16,17].

3.3. Student involvement in learning Natural and Social Science
projects

This aspect illustrates the involvement of students in science project learning activities
which the teacher usually carries out. The main emphasis in this aspect is how students
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Figure 2: Teacher Experience in Orienting Science and Science Learning towards SDGs Values.

are fully involved in the entire series of project learning, starting from determining basic
questions, designing products, preparing schedules, monitoring, testing results, and
evaluating. Complete data regarding student involvement in science project learning is
explained in Figure 3.

 

Figure 3: Student Involvement in Science Project Learning.

Based on Figure 3, 58.3% of the 48 VHS natural and social sciences project teachers
have carried out comprehensive project flow learning by involving students starting
from determining basic questions, designing products, preparing schedules, monitoring,
testing results, and evaluating; 22.9% invite students to carry out projects independently
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from start to finish, teachers assist with students’ learning difficulties; 18.8% Involving
students directly in learning activities when making products, because at the beginning
the teacher provides the complete material content first; and 0% stated that learning
in the natural and social sciences project was entirely controlled by the teacher to
deliver the material. This data interprets the situation well. Most teachers have correctly
involved students in learning science projects, guided from the beginning to the end of
the Project Based Learning (PjBL) syntax. This is very positive, so teachers need to focus
on material substance orientation and integration of SDG values in learning natural and
social sciences projects [18,19].

Based on all the data that has been collected, in general, the teacher has carried
out science project learning activities well by involving students more in each learning
series. However, the instillation of SDG values in science and technology project learn-
ing at vocational schools is still poorly integrated. Most teachers do not understand the
SDGs’ concepts, principles, aspects, and objectives, mainly when applied to learning.
This situation needs to be addressed immediately by providing provisions for inte-
grating SDGs values in science and technology project learning. Therefore, vocational
schools have unique learning characteristics, involving more students in projects and
producing products. These learning activities must be balanced with the orientation of
the projects carried out and the products produced sustainably [20,21]. In developing
projects, students are more directed to use resources that can balance environmental
conditions and pay attention to nature conservation [22]. Likewise, with the products
produced, the downstream orientation must be clear; it does not just stop at making
the product, but there is no sustainability [23,24,25]. So, the projects and products
produced must consider environmental, social, and economic aspects. Thus, learning
science and technology projects becomes the best practice in learning at vocational
schools because it creates a sustainable lifestyle that is embedded in every student
[26,27,28,29].

4. Conclusion

Vocational High School natural and social sciences subject teachers have implemented
project learning well by involving students in each learning step. However, the project’s
learning has not been oriented toward integrating SDGs values. This is because teach-
ers’ understanding of the concepts and objectives of the SDGs is still lacking. So, it
is recommended that further research be carried out to provide skills for integrating
SDGs values in science and technology project learning. This urgency is driven by the
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characteristics of learning in vocational schools, which are more project-oriented so
students can create a sustainable lifestyle.

Acknowledgements

This article is part of “Integrated Project Based Learning System Platform research on
the Merdeka Curriculum in STEAM-SDGs-oriented Science Learning in Vocational High
Schools”. This research was funded by the Ministry of Education and Culture, Research
and Technology under the DRTPM grant. We thank the Ministry of Education and Culture
for its extraordinary support in this research grant.

References

[1] Griggs D, Smith MS, Rockström J, Öhman MC, Gaffney O, Glaser G, et al. An
integrated framework for sustainable development goals. Ecol Soc. 2014;19(4):art49.

[2] AGES, A. UNDP Support to the Implementation of Sustainable Development Goal 3.
2017.

[3] Cebri G, Palau R, Mogas J. The Smart Classroom as a Means to the Development
of ESD Methodologies. Sustainability. 2020;12(7):2005–14.

[4] Saragih L, Riandi, Solihat R. Riandi, Solihat R. Riandi, Solihat R. The Implementation
of ESD into Biology Learning to Equip Students with ESD Competencies of Systemic
Thinking and Problem-Solving. J Phys Conf Ser. 2021;1806(1):012158.

[5] Fatiyah HN. Riandi, Solihat R. Development of Learning Tools Education for
Sustainable Development (ESD) Integrated Problem-Solving for High School. J Phys
Conf Ser. 2020;1806:1–7.

[6] Perkasa M, Irwansyah M, Annafi N. Khairunnisa, Jaharudin. Teacher’s Perception
on the Implementation of Education for Sustainable Development-Based Learning
in Senior High School. J Phys Conf Ser. 2020;1521(4): https://doi.org/10.1088/1742-
6596/1521/4/042110.

[7] Pradipta DD, Hariyono E. The Effectiveness of Science Learning Tools Based
on Education Sustainable Development (ESD) to Improve Problem-Solving Skills.
IJORER. International Journal of Recent Educational Research. 2021;2(3):342–53.

[8] Ridwan IM, Kaniawati I, Suhandi A, Samsudin A, Rizal R. Level of sustainability
awareness: where are the students’ positions? J Phys Conf Ser. 2021;1806(1):012135.

[9] Purnamasari S, Hanifah AN. Education for Sustainable Development (ESD) dalam
Pembelajaran IPA. Jurnal Kajian Pendidikan IPA. 2021;1(2):69.

DOI 10.18502/kss.v9i6.15265 Page 181



ICESRE

[10] Tristananda PW. Grounding education for sustainable development (ESD) in
Indonesia in facing global issues. Purwadita : Jurnal Agama dan Budaya, 2018;2(2),
42–49. http://jurnal.stahnmpukuturan.ac.id/index.php/Purwadita/article/view/86

[11] Handayani D, Sopandi W. Using the Problem Based Learning Model to Improve
Students’ Problem Solving Ability and Environmental Care Attitudes. EduHumaniora
Jurnal Pendidikan Dasar Kampus Cibiru. 2016;7(2):105–14.

[12] Putri T, Suwarma IR, Danawan A, Wijaya AF. Application of the Real
World Situation Problem Based Learning Model Using the ESD Context in
Increasing Students’ Sustainability Awareness in Class X. Prosiding Sem-
inar Nasional Fisika (E-Journal) SNF2019, 2019; VIII, SNF2019-PE-419–428.
https://doi.org/10.21009/03.SNF2019.01.PE.53.

[13] Berber A. How Do Candidate Science Teachers Solve Environmental Problems?
Shanlax International Journal of Education. 2021;9(4):247–58.

[14] Brazier RJ. How education can be used to improve sustainability knowledge
and thinking among teenagers. Australian Journal of Environmental Education.
2014;30(2):280–2.

[15] Garzón-Díaz E. From cultural awareness to scientific citizenship: implementing
content and language integrated learning projects to connect environmental science
and English in a state school in Colombia. Int J Biling Educ Biling. 2021;24(2):242–59.

[16] Rajabifard A, Kahalimoghadam M, Lumantarna E, Herath N, Hui FK, Assarkhaniki Z.
Applying SDGs as a systematic approach for incorporating sustainability in higher
education. Int J Sustain High Educ. 2021;22(6):1266–84.

[17] Saud M, Ashfaq A. NGOs schools are promoting education for sustainable
development in rural areas. Globalisation, Soc Educ. 2022;20(5):682–94.

[18] So WW, He Q, Chen Y, Li WC, Cheng IN, Lee TT. Engaging Students with Intellectual
Disability in Science, Technology, Engineering, and Mathematics Learning. Science
Education International. 2022;33(1):25–37.

[19] Awad N. Exploring STEM integration: assessing the effectiveness of an interdisci-
plinary informal program in fostering students’ performance and inspiration. Res Sci
Technol Educ. 2023;41(2):675–99.

[20] Bertel LB, Winther M, Routhe HW, Kolmos A. Framing and facilitating complex
problem-solving competences in interdisciplinary megaprojects: an institutional
strategy to educate for sustainable development. Int J Sustain High Educ.
2022;23(5):1173–91.

DOI 10.18502/kss.v9i6.15265 Page 182



ICESRE

[21] Istiningsih I. Impact of ICT integration on the development of vocational high school
teacher TPACK in the digital age 4.0. World Journal on Educational Technology:
Current Issues. 2022;14(1):103–16.

[22] Shoaib M, Mubarak S, Khan S. Towards Ecopedagogy: A Fiction-Based Approach to
the Teaching and Learning of the Environment. Bulletin of Education and Research.
2020;42(3):147–58.

[23] Yüzbasioglu MK, Kurnaz MA. A Review of Turkish Science Course Curricu-
lum in Terms of Sustainable Development Goals. Acta Didactica Napocensia.
2022;15(1):187–99.

[24] Dike FO, Ugwuanyi CS. Learning towards environmental sustainability practices:
insights from a values-based participatory research approach. Environ Educ Res.
2022;28(4):581–99.

[25] Peralta LR, Marvell CL, Cotton WG. A sustainable service-learning program
embedded in PETE: examining the short-term influence on preservice teacher
outcomes. J Teach Phys Educ. 2020;40(1):39–48.

[26] Viviani A. Inclusion and education to sustainable development: the experience of
the University of Siena. Perspect Educ. 2022;40(3):132–45.

[27] Giannetti BF, Velazquez L, Perkins KM, Trillas-Ortiz M, Anaya-Eredias C, Agostinho F,
et al. Individual-level characteristics of environmental sustainability among students
in a higher education institution: the role of happiness and academic performance.
Int J Sustain High Educ. 2021;22(7):1664–90.

[28] Carrapatoso A. Education for Sustainable Development and Action-Oriented
Learning at Higher Education Institutions: Reflections on a Trans-Disciplinary
Teaching Project. Journal of Political Science Education. 2021;17(sup1): 12-22. Clark
KR. Education for sustainable development, curriculum reform and implications for
teacher education in a small island developing state. Discourse and Communication
for Sustainable Education. 2022;13(1):145–53.

DOI 10.18502/kss.v9i6.15265 Page 183


	Introduction
	Method
	Result and Discussion
	Understanding the SDGs concept
	Experience Orients Learning in Natural and Social Sciences towards SDGs Values
	Student involvement in learning Natural and Social Science projects

	Conclusion
	Acknowledgements
	References

