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Abstract: This study aims to provide an overview of infusion of environment dimension of
ESD into thematic learning thought the RADEC learning model in elementary schools. This
study used a descriptive qualitative approach involving four teachers and twenty students
in elementary school Bogor City who were taken based on purposive sampling technique.
Data were collected through interviews, observation, and primary school science
curriculum documents, which were processed using triangulation techniques. The results
of this study indicate that in general, indicators derived from basic competencies can be
oriented towards the goal of sustainable education in the dimensions of environmental
preservation. Natural science learning which is packaged in thematic learning at the
elementary school level can provide opportunities in the process of implementing
sustainable development education holistically and comprehensively. The RADEC model
can stimulate students to learn actively, not only mastering the concept of environmental
conservation but also thinking skills and attitudes in preserving the environment. The
RADEC model can be applied in synchronous and asynchronous online learning so it is
suitable for use during the Covid-19 pandemic.
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Introduction

cultural development of the community, economic

Development not only has positive impacts such
as increasing the welfare of people with rapid economic
growth, but also has negative impacts such as pollution
and environmental damage (Komarudin, et al., 2019; Alj,
2017). Various environmental problems that continue to
occur indicate that a commitment from the entire world
community is needed to implement sustainable
development as a principle in life (Ali, 2017; Eilks, 2015).
Sustainable development integrates three dimensions of
development that are interrelated, namely the socio-
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growth, and utilization and preservation of the
environment (Cebridn & Junyent, 2015). Development is
said to be sustainable if the three dimensions are
synergized, therefore, it can be understood that
sustainable development seeks economic growth and
development of a prosperous society while preserving
the environment to be able to meet and support the
needs of current and future generations.

One of the ways to achieve sustainable
development is through education. Education for
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sustainable development or Education for Sustainable
Development (ESD) encourages the creation of human
resources who can be responsible for environmental
preservation amid increasing development (Ali, 2017;
UNESCO, 2017). ESD aims to integrate sustainable
principles of learning to be able to develop competency
knowledge, skills, behavioral attitudes, perspectives,
and values that can lead humans to live life by paying
attention to life in future generations (Laurie, et al., 2016;
Pauw, et al., 2015). Thus, the implementation of ESD is
very necessary to develop human competence in
creating a sustainable life.

The implementation of ESD in Indonesia from the
level of primary school to tertiary education is pursued
through the integration of ESD in the school curriculum
(Prabawani, et al., 2017). The implementation of ESD in
the primary school education curriculum has not been
optimally oriented towards the goals of sustainable
development. Several research results stated that there
were various obstacles faced in implementing ESD in
elementary schools, namely (1) The implementation of
the 2013 national curriculum in primary schools
currently does not explicitly state a commitment to ESD,
it is still limited to an understanding of environmental
education which is oriented towards reducing negative
impacts, and not yet oriented towards sustainable
development goals (Listiawati, 2011; Murniningtyas &
Endah, 2018); (2) The implementation of learning
principles that are oriented towards the goal of
sustainable development in primary schools is not yet
optimal.

This can be seen from the learning indicators that
have not been oriented towards sustainable
development goals, the materials and learning
approaches used have not been effective in developing
ESD competencies so that they have a weak impact on
the formation of understanding, thinking skills, and
sustainable awareness behavior of elementary school
students (Supriatna, et al., 2018); (3) Elementary school
teachers' understanding is still very simple about the
concept of sustainable development (Birdsall, 2015).

One of the innovative learning models that can
orientate the goals of sustainable development and
develop these three competencies is the RADEC learning
model. The RADEC learning model is a learning strategy
that can be implemented in science learning with the
stages of Read, Answer, Discuss, Explain, and Create.
This model has the characteristic of being easy to
implement in the learning process because each stage is
easy to remember and apply by the teacher (Pratiwi, et
al., 2018). This model develops learning based on
constructivism theory, where children's cognitive
abilities are developed in the Zone of Proximal
Development (ZPD) which is the area between actual
ability (student's ability to learn independently) and

potential ability (student's ability to learn with the
guidance of teachers and peers) (Lui, 2012). The
development of learning in this ZPD area is an effort to
realize quality education for all students with a variety
of abilities, from students who need guidance to
students with high cognitive abilities. = The RADEC
model has student-centered learning steps and
encourages students to be able to develop their abilities
both knowledge, skills, and attitudes holistically and
comprehensively (Sopandi, 2019) and become a solution
in the application of science learning in online learning
mode (Sukardi, et al., 2021). This can be seen from
several research results related to the implementation of
the RADEC model, including (1) Pratiwi, et al., (2018)
suggesting that the RADEC learning model can develop
students' conceptual understanding of global warming
material, the hypothesis test (t-test) is p (0.00) <0.05,
there is a difference between a class using the RADEC
learning model and a class that does not use the RADEC
learning model; (2) Karlina, et al., (2020), examined the
RADEC model in developing students 'critical thinking
skills, the results showed that there were significant
differences in students' critical thinking skills in the
material properties of light before and after learning; (3)
Sopandi, et al., (2020) stated that the RADEC model can
develop students 'creative thinking abilities, the results
obtained are significant increases in students' creative
thinking abilities for each indicator of creative thinking.
The fluency aspect increased by 40.1%, flexibility
43.81%, originality 37%, and elaboration 45.04%; (4)
Sukmawati, et al., (2020), argued that after learning with
the RADEC model, the character of students was
observed to show an attitude of integrity, cooperation,
independence, and religion. Each stage of the RADEC
learning model stimulates students to carry out activities
that develop student character including reading,
answering,  discussing,  explaining,  exploring,
investigating, and solving problems, and making works
(Zandvakili, et al., 2018); (5) Sukardi, (2021), argues that
during the current Covid-19 pandemic, the RADEC
model is a solution in the application of science learning
in online learning mode. The five stages of the RADEC
model can be carried out online and offline using online
media by utilizing both synchronous and asynchronous
multimedia. Synchronous learning is a form of learning
with direct interaction between students and teachers as
well as using online forums such as conferences and
online chats. Whereas asynchronous is a form of
learning indirectly (not at the same time) using an
independent learning approach (Borup et al, 2019;
Richardson, et al., 2020).

Based on some of the research results that have
been described, the RADEC learning model is very
suitable for the goals and competencies of the ESD that

you want to develop, so it is suitable for implementing
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ESD in science learning in elementary schools during the
current Covid-19 pandemic. Based on this explanation,
this study aims to provide an overview of sustainable
development education in the dimensions of
environmental preservation through the RADEC model
in science learning in elementary schools during the
Covid-19 pandemic.

Method

This study uses a qualitative approach with
descriptive methods (Creswell, 2014). Data collection
techniques wused in this study used interviews,
observation of the learning process, and literature study
of curriculum documents and learning tools designed by
the teacher. The research subjects involved in this study
were 4 teachers and 20 students in one of the private
elementary schools in Bogor City for the 2019-2020
academic year who were taken by purposive sampling.

The characteristics of the research subjects were
(1) primary school teachers who are male and female,
have good ICT literacy, have teaching experience of at
least 2 years of teaching, and have a background in
primary school teacher education; (2) Premilary
students who are male and female aged 11-14 years, and
are taught by teachers who apply the online teaching
strategy of the RADEC learning model. The data
collected in this study were analyzed qualitatively
through the triangulation method which included data
reduction, data presentation, drawing conclusions and
data verification to obtain representative research
results (Miles & Hubermen, 2002; Ali, 2019).

Result and Discussion

Enviroment dimension of ESD in Science Learning
The results of the analysis of curriculum
documents and learning tools designed by the teacher, it
was found that (1) science learning in elementary
schools was implemented with an integrative thematic-
based learning system; (2) in general, indicators derived
from basic competencies in science learning can be
oriented towards ESD objectives; (3) Basic Competence
in the realm of knowledge and skills in science learning
implicitly contains the objectives of sustainable
development in the dimensions of environmental
preservation but has not been explicitly translated into
indicators of competency attainment and learning
objectives, so a science learning design is needed, with
learning indicators oriented towards objectives

sustainable development an explicit dimension of
environmental preservation.

Based on these findings, ESD-oriented science
learning can be developed through indicators of
achieving basic competencies that contain the content of
sustainable development goals to develop ESD goals.
The main objective of ESD is an educational process that
can develop knowledge, skills, and attitudes to create a
sustainable future. A sustainable future can be achieved
if the goals of sustainable development become the
principles of community life. The sustainable
development goals in the dimension of environmental
preservation consist of six objectives, namely (1)
handling climate change; (2) clean water and proper
sanitation, (3) sustainable consumption and production;
(4) sustainable urban and residential development; (5)
terrestrial ecosystems and (6) marine ecosystems.

The six development goals can be integrated
into science learning by linking science material with
themes containing environmental issues and
environmental issues that are the main concern of world
citizens. Some of the environmental issues presented by
the teacher in science learning are adjusted to the goals
of sustainable development in the dimensions of
environmental conservation, such as dealing with the
impacts of climate change, forest fires, clean water, and
proper sanitation, waste issues, and their management
so that they can build cities and settlements that are
healthy and sustainable and so on. The use of
environmental issues is used as an effort to improve
students 'literacy about the environment, thinking skills
to be able to find solutions to environmental problems,
and students' concern for the environment around them
(Peters, et al., 2014). However, the results of further
interview analysis with the teacher show that not all
themes in thematic learning can be integrated with the
content of sustainable development objectives in the
dimension of environmental preservation because not
all themes contain science learning content. Thematic
learning itself is an integrated learning approach with
various competencies from various subjects into various
themes (Lestari & Siskandar, 2021; Webb, P. 1. & Pearson,
2012). So, each theme does not necessarily contain every
basic competency in science learning.

One of the themes contains the basic competencies
of science learning and can be aligned with the objective
of sustainable development in the dimensions of
environmental preservation, namely basic competencies
on theme 8 regarding "our friend's environment" for
grade V students. Our Friends "can be described as Table
1.

207



Jurnal Penelitian Pendidikan IPA (JPPIPA)

December 2021, Volume 7, Special Issue, 205-212

Table 1. Formulation of Basic Competencies and ESD Oriented Learning Indicators

Sustainable Basic Competencies of
Dimensions  Development ompeten Indicators of ESD Oriented Learning
Goals Thematic Learning
Enviroment  Clean Water, 3.8. Analyze the water =~ - Analyze the water cycle and the availability and

Consumption and cycle and its impact on
Production events on earth and the
sustainable, survival of living
Climate change  things
4.8 Create work on
water cycle schemes
based on information
from various sources

management of clean water and sustainable sanitation for all.

- Identify sustainable consumption behavior

- Describe ways of preventing and managing the impacts of
climate change

- Making works on the water cycle and its impact to encourage
the provision of clean water sources to settlements in urban
areas.

- Create behavioral works on prevention, reduction, recycling,
and reuse of natural resources

- Creating work on behavioral prevention and mitigation of

climate change impacts

The objective of sustainable development in the
dimension of environmental preservation which can be
oriented to this theme consists of three objectives,
namely addressing climate change, clean water, and
proper sanitation, and sustainable consumption and
production. Meanwhile, the formulated indicators are
indicators of competency attainment in the realm of
knowledge and skills. Knowledge of nature and
understanding of the sustainability of natural resources
to support life is one of the fundamental aspects in
developing students' ecological intelligence (Goleman,
D., & Barlow, 2012; Lestari & Widodo, 2021; Supriatna et
al.,, 2018). Students need to master knowledge because it
is the basis for inculcating attitudes, and habituation of
environmental conservation behavior. Therefore, in
addition to facilitating students to master knowledge,
teachers need to instill attitudes and familiarize students
with sustainable behavior in preserving the
environment.

Based on the indicators that have been formulated
as oriented towards sustainable development goals in
Table 1, the teacher can instill attitudes and values
through habituation in the learning process in schools
based on the three goals of oriented sustainable
development. The habituations that can be instilled
include (a) Getting students used to writing on two sides
of the paper to save on the use of paper whose main
material is made of wood; (b) Familiarize students with
bringing drinking containers to school to reduce plastic
waste; (c) walking or riding a bicycle when the
destination is close by minimizing the use of petroleum;
(d) Conserving the use of clean water; (e) Washing hands
with soap and running water; (f) Turns off electricity
when not in use. This habit is carried out to instill an
environmentally friendly attitude.

Infusion of Environment Dimension of ESD into
Science Learning Through the Radec Learning Model

After obtaining an ESD-oriented science learning
design, then implementation in thematic learning is
carried out. The selection of learning models in
implementing ESD is a matter that greatly influences the
achievement of the development goals of the dimensions
of environmental preservation and the achievement of
developing ESD competencies which include students'
knowledge, skills, and attitudes towards environmental
preservation. Therefore, we need a learning model that
can stimulate students to develop these three
competencies maximally. In addition, currently, the
learning process is being carried out online during the
Covid-19 pandemic. So, it is necessary to select a
learning model that can be applied in online learning.

In this study, ESD-oriented science learning was
implemented through the RADEC learning model. The
RADEC model, which consists of five stages, namely
Read, Answer, Discuss, Explain, and Create, can
stimulate students to learn actively, not only mastering
concepts but skills and attitudes to preserve the
environment sustainably. This can be seen from the
results of observations and interviews with teachers and
students regarding the implementation of the RADEC
model in the ESD-oriented science learning process.

Based on the results of observations and
interviews, the findings obtained were that the RADEC
model could be applied to online learning during the
Covid-19 pandemic. The five stages of this model are
carried out online using online media by utilizing
multimedia both synchronous and asynchronous. Even
though it is done online, the five stages of this model can
facilitate and stimulate students to develop knowledge
about environmental conservation sustainably, critical
and creative thinking skills to find ideas to be able to find
solutions in overcoming environmental problems and
habituation of attitudes and behaviors in sustainably
preserving the environment.
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In the first stage, namely the reading stage, the
teacher provides instructions for students to read
textbooks and various references according to concepts
that are studied independently at home. Instructions for
reading are given by the teacher before the learning
process is carried out, and usually carried out one week
before theme eight is taught, namely at the end of the
learning process on theme seven. Reading activities can
stimulate students to familiarize themselves and
develop literacy skills related to environmental
preservation. The activity of reading various texts, both
fiction and non-fiction, which depict examples of
sustainable  behavior  regarding environmental
preservation for the present and the future, stimulates
students to tend to act like what is exemplified in the
reading material. This has a positive impact on students
because through reading activities students will have
constructed knowledge and understanding
independently so that during the learning process,
students already have provisions for understanding to
be better explored, as well as provide habituation for
students to behave as exemplified in the text. reading so
that environmental conservation behavior can be grown
(Lestari, et al., 2020; Siti, 2016).

After reading activities, the second stage is
students answering pre-learning questions given by the
teacher. The pre-learning questions developed contain
concepts regarding sustainable development in the
dimensions of environmental conservation which are
presented in student reading materials at the reading
stage. The teacher stimulates students to answer pre-
learning questions based on the knowledge gained at the
reading stage. Pre-learning questions are given online
via the google form platform asynchronously. Google
forms are one of the features in google classroom
(Dhawan, 2020; Xiaoqgiao, 2020). Pre-learning questions
that have been answered are then uploaded within a
certain period determined by the teacher. The pre-
learning questions given by the teacher are used to
stimulate students to understand the reading and the
concepts to be studied. Through this pre-learning
question, the teacher can collect and classify the level of
difficulty of concepts based on students 'answers, so that
they can see the extent of students' knowledge about
environmental conservation so that the teacher can
select all concepts to choose which concepts will be
discussed further, namely difficult questions and
deserves to be discussed. At this stage also, students
practice building the character of initiative or
independence to find answers based on the sources of
information they read (Rahmadani, et al, 2021;
Setiawan, et al., 2020).

The third stage is the discussion stage, students
discuss and agree on the answers to the pre-learning
questions given by the teacher so that students get an

agreement on the correct answer. The platforms used by
the teacher in the Discussion stage are Google Classroom
and Google Meet. Based on the results of the interview,
the findings obtained were that the teacher had difficulty
carrying out the classical discussion stage online because
it could not ensure the involvement of all students.
Therefore, the teacher divides students into small
groups and stimulates all group members to be involved
in the discussion. The teacher distributes students with
various kinds of cognitive abilities, so that there are
students who are intelligent, active, passive, and need
tutoring in one group. The teacher ensures that all
students in the group are involved in the discussion and
ultimately understand the concept of environmental
conservation.

Some teachers carry out these stages
synchronously through the google meet platform
because they can meet face to face virtually with
students, so students can discuss more actively in
discussions. However, some teachers carry out this stage
asynchronously through the google classroom platform,
where students discuss through the comments column
to agree on the answers to pre-learning questions as
group answers. Through google classroom, students can
independently identify which parts of the material are
easy and difficult because all student answers can be
read by anyone on the google classroom forum
(Rahmatsyah & Dwiningsih, 2021; Zhao, et al., 2020).

This is beneficial for students and they also want
to be able to read all answers indefinitely and can be
done repeatedly in google classroom. Discussion stage,
train and develop student competencies in the realm of
knowledge and thinking skills. This stage stimulates
students to think critically and collaborate with friends
to agree on answers to pre-learning questions given by
the teacher so that students get an agreement on the
correct answer (Satria & Sopandi, 2019). In addition to
developing critical thinking skills, students are instilled
a character of cooperation and respect for the opinions
of friends.

In the fourth stage, namely the explaining stage,
students convey their group answers in the class forum
through the google meet platform synchronously. The
teacher stimulates students to ask questions, argue,
respond to or add to what other students said during the
presentation. At this stage, the teacher acts as a
moderator to determine which group will present, ask
questions, or other things to clarify the material. In
addition to being a moderator, the teacher can act as a
presenter if in this activity all students cannot answer
questions asked by other students, and provide
reinforcement regarding the concept of the material
being discussed, and respond to student opinions. This
stage trains students to be able to have communicative

thinking skills so that students can communicate the
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results of group discussions that have been carried out
at a later stage (Sukardi, et al., 2021). Activities at this
stage foster student character to be confident in
delivering the results of the discussion.

In the last stage, namely the making stage,
students are encouraged to think about creative ideas.
Student activities at this stage are approving, realizing,
reporting product ideas. Students work in groups and
present their progress synchronously or asynchronously
through the Google Meeting or Google Classroom
platforms. Teachers cannot monitor this moment
directly but students can report what they have done
through the Google Meeting or Google Classroom
platforms. This stage stimulates students to develop
creative ideas related to environmental preservation and
development goals to be achieved. The creative ideas
presented by the students varied greatly, starting from
making recycled portable trash cans, making pictures
telling stories about clean water and proper sanitation to
making bicycle services from home to school for
students located at home near the school. Activities at
this stage stimulate students to come up with ideas to be
able to find solutions to environmental problems that

occur, these ideas will foster environmentally friendly
behavior that will be applied in everyday life.

Based on the findings obtained from the five
stages, the RADEC learning model encourages students
to improve students' understanding of the concept of
environmental conservation, develop various 21st-
century skills such as critical, creative, collaborative, and
communicative thinking, and foster environmentally
friendly attitudes and behaviors in everyday lifeday.
These three competencies are ESD competencies that are
developed for students so that students can apply the
principles of sustainable development in the dimensions
of environmental preservation in everyday life from an
early age. Habit from an early age, it is expected that
sustainable attitudes and values will be internalized in
students. These attitudes and values will encourage
everyone to live a life with the principles of sustainable
development so that they can overcome various
environmental problems (Maurer et al, 2020). The
description of the five stages of the RADEC model in the
implementation of ESD in elementary school science
learning results can be seen in Figure 1.

ESD competence
| ESD competence
Sustamable . . mastery of concepts
development Read Answer Discuss Explain Create behayiour sustainable
goals awareness
Pre-learning
question
Asynchronous Synchro Asyn s
—  Asynchromous — 'nch?zunous of
Smeate svachronous

Figure 1. Stages of the RADEC Model in the Implementation of ESD in Science Learning

Conclusion
Education plays an important role in
implementing sustainable development through

learning in schools. Sustainable development goals need
to be integrated with all subjects. The development
objectives consist of three dimensions of sustainable
development, namely environmental preservation,
socio-culture, and economic development. The
dimension of environmental preservation can be
integrated into science learning. Science learning which
is packaged in thematic learning at the elementary
school level can provide opportunities in the process of
implementing sustainable development education in the
dimensions of environmental preservation holistically

and comprehensively. Each Basic Competency can be
arranged into indicators in the realm of knowledge,
skills, and attitudes that apply the principles of
sustainable development. Sustainable development in
the dimension of environmental preservation is applied
through the RADEC learning model. The RADEC model
can stimulate students to learn actively, not only
mastering the concept of environmental conservation
but thinking skills and attitudes in preserving the
environment and this model can be applied in
synchronous and asynchronous online learning so it is
suitable for use during the Covid-19 pandemic.
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