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Abstract. The issue of Education for Sustainable Development (ESD) has long been
launched. However, this concept has not been understood by everyone including pre-
service physics teachers. This paper aims to describe the profile of understanding physics
teacher candidates on sustainability issues in the context of education. The method used is
qualitative through in-depth interviews with several respondents. The results of the study
show that the understanding of pre-service physics teachers about sustainability issues is
still low. A program that is planned, systematic and measurable is needed to improve their
literacy-related to sustainability issues that are integrated into the lecture material.
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1 Introduction

The initiative to include sustainable development as an educational goal was rolled out by
the Talloires Declaration in 1990 and strengthened by the 2009 UNESCO World Conference on
Education for Sustainable Development (ESD) [1]. Educational institutions have an important
role in promoting sustainable development models as a center of knowledge and innovation as
well as institutions that are expected to become sustainable organizations [2,3]. Providers of
higher education can contribute to the achievement of sustainable development goals by
producing graduates with knowledge, skills, attitudes, and attributes that are sustainable [4].
However, the facts show that many higher education institutions in the world have not fully
developed a plan to consider matters relating to sustainable development [5], even though higher
education represents significant resources to make it happen [6].

In the Indonesian context, the role of tertiary institutions related to ESD is highly expected
in the success of the Sustainable Development Goals (SDG‘s) program which will be
implemented until 2030, one of which is related to environmental issues and energy availability.
Higher education is expected to support the success of the government in solving environmental
and energy problems through education, teaching and learning, human resource development,
curriculum review and research [7,8]. The transformation of learning, as well as the
transformative approach on matters related to sustainable development, must also be integrated
into the curriculum and learning [9].

ESD implementation strategies at the tertiary level can come from leaders (Top-Down), or
come from lower management proposals at the study program level (Bottom-Up) or even a
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mixed approach to both [10]. One effort to implement ESD at the study program level is to open
elective courses. For example renewable energy courses. In Islamic tertiary institutions, the
discussion on ESD is very relevant to religious studies originating from the holy verses.
Integrating renewable energy education with a religious approach is possible to be an alternative
to civilizing ESD in tertiary institutions. This paper aims to describe the literacy profile of
prospective physics teachers who will take renewable energy courses related to sustainability
issues in the context of education for sustainable development and its relation to the message of
the scriptures.

2 Method

This research is preliminary research conducted at the beginning of the elective Renewable
Energy (RE) opening course. The method used is a qualitative method through open-ended
questions followed by in-depth interviews. A number of questions were given to 28 candidates
for physics teachers. Each prospective physics teacher who will choose a group of elective
courses in the first year of level 111 is asked the following questions:

1. Have you ever heard the term Sustainable Development Goal (SDG’s)? If yes, explain!

2. Have you ever heard of the term Education for Sustainable Development (ESD)? If yes,
explain!

3. What do you know about Renewable Energy (RE)?

Respondents' answers are categorized into four levels namely 0 = no understanding; 1 =
basic understanding; 2 = strong understanding; and 3 = deep understanding. Respondents’
answers were analyzed and mapped into profiles of the teacher's initial understanding of the
issue of "sustainability".

To reinforce written answers, several respondents were asked for information through in-
depth interviews while being asked about their attitudes and interests in attending renewable
energy lectures. Exploring respondents' knowledge of religious guidance related to the ESD
issue will be used as additional data in this study because the respondents are students at
religious colleges. Today, religion is no longer a neglected dimension in development studies.
The literature on religion and development has not only developed over the past decade, but
partnerships between international development institutions and religious communities have
also multiplied [11].

3 Result and Discussion

SDG’s is a blueprint for achieving a better and more sustainable future for everyone. Griggs
et.al (2013) divide into 17 global issues into 6 main objectives. Two of them are (1): Universal
clean energy, by increasing universal and affordable access to clean energy that minimizes local
pollution and health impacts and mitigates global warming and (2) Governance for sustainable
communities, by changing governance and institutions in all tiers, including educational
institutions, to tackle five other sustainable development goals [12]. Efforts to succeed the
SDG’s program were responded by universities through ESD.

Education is an important tool for achieving sustainability [13]. One of the roles of the
world of education is to provide learning outcomes that impact change at an early stage [14] and
social change at an advanced stage [15]. The relationship between education and sustainable



development is not simple. At the very least, in general, research shows that basic education is
the key to the nation'’s ability to develop and achieve sustainability targets. In practice, education
directly influences sustainability plans in the following three areas: implementation, decision
making, and quality of life [16].

Implementation of sustainability programs at the level of renewable energy courses begins
with obtaining initial profile data on the level of basic understanding of terms related to
sustainability. This data is a baseline for further program development. Figure 1 below shows
the initial profile of students about the concepts of SDG, ESD, and RE. Their average
understanding of the issue of sustainability is 0.25 for the SDG concept, 0.32 for the ESD
concept and 0.96 for the RE concept. In general, their knowledge and understanding of
sustainability issues is still weak (under number 1) on a scale of 0-4. There is only 1 student
who has an understanding at the level of strong understanding (level 3) on the RE and ESD
concepts. Not one student has reached the same level in SDG's concept. This result strengthens
previous research [17].
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Fig. 1. The level of student understanding baseline sustainability issues.

The low understanding of students on the basic concept of sustainability is a crucial problem
that must be addressed immediately. This data shows the low level of public literacy on global
issues around them. In fact, the main thing that must be owned by the community is basic
knowledge. Without basic knowledge, citizens are not aware of environmental problems and
cannot even begin to experience them adequately. The lack of environmental literacy, the value
of sustainability, connectedness with nature, and environmental education as core subjects need
to be addressed through education reform. The best approach to environmental education
requires the transformation of a rooted and standardized education system [18]. Higher
education has an important role in building community capacity to realize change especially in
the way the community prepares itself to overcome energy and environmental problems [19].

The topic of environment and renewable energy are two things that are closely related to
the context of education for sustainable development. Sustainable development is a
multidimensional problem. According to Starcic, Terlevic, Lin, & Lebenicnik (2018), there are
three things that drive change in higher education institutions as well as implications for
teaching and learning. First, the theme of sustainable development must be contextualized and



awareness of sustainable development or declarative knowledge must be applied in practice.
Second, online social media must support the whole system approach and as an important source
of social capital. Third, the teaching and learning of sustainable development literacy must take
into account and connect to everyday personal lifestyles [20].

On a practical level, the implementation of ESD in higher education requires an integration
and collaboration approach with other institutions [21], in addition to the learning approach
within the institution. With the development of the concept of ESD from various concepts, it is
also necessary to enrich the concept of elementary school which is more holistic for prospective
teachers [22]. Aside from enriching courses, sustainability issues should also be introduced to
new students in the early semester. Introducing students to the topic of sustainability at the
beginning of studies at the university is an important first step in developing sustainability
education in the higher education sector [23]. As a result, teacher candidates generated through
education in tertiary institutions applying the concept of sustainability will become teachers who
have four ways of thinking at the same time: futures thinking, values thinking, systems thinking,
and strategic thinking [24].

For religious tertiary institutions, the concept of ESD is very relevant if it is integrated with
the religious guidance contained in the scriptures. Interviews with students obtained information
that before they took the renewable energy course, they also had gained religious insight about
the importance of preserving nature by not destroying it. A learning integration model that links
the concepts of religion and science in studying and succeeding in the ESD program is needed.
Previous research shows how religious teachings influence sustainable development practices
such as agriculture [25], economics [26] and solid waste management [27]. The rise of interest
in religion in the context of international development must be welcomed [28] because
understanding the dynamics of religion and the role of communities and religious actors is
crucial for sustainable development [29]. Although disjunction implied by "religion and
development™ has been considered wrong, at least we can still make a meaningful relationship
between the two with a new disjunctionin namely: "religion in development,” [30].

4 Conclusion

Profile of initial understanding of physics teacher candidates regarding sustainability issues
is still low. Therefore, it is necessary to increase literacy through lecture programs that discuss
ESD specifically both theoretically and practically. For example renewable energy education
and environmental education. Increased sustainability literacy will be more effective if given
early. It is also possible to collaborate and integrate ESD learning with religious courses in
Islamic universities with an appropriate approach.
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