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Abstract: This research investigates the impact of Reduce, Reuse, and Recycle (3R) activities
on science education in Malaysian national schools. The study uses a qualitative case study
approach, collecting data from 45 subjects, including primary school teachers, secondary
school teachers, and students. The results show high enthusiasm among teachers and students
for implementing the 3Rs in education, despite challenges. The study found that 3R activities
are effective in teaching science in a simple and efficient way, encouraging creativity,
improving motor development, and encouraging wise use of used goods. The findings suggest
that using Reduce, Reuse, and Recycle (3R) activities in science education contributes to
environmental education. Future research is recommended to determine the differences and
impacts of 3R implementation on science learning, as this research has the potential to
significantly impact environmental and sustainability education globally.
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INTRODUCTION

Everyone must protect the environment, because it is home to all life forms, especially
humans. Human life is greatly influenced by the quality of the environment (Supardi, 2023).
Therefore, humans need to make good use of the environment, all used and unused goods are
processed in such a way that they have benefits in human life. Making use of unused goods for
example through community-based waste processing 3R (Reduce, Reuse, Recycle) aims to
reduce waste from its source, reduce environmental pollution, produce benefits for the
community and can change the community's behavior regarding waste (Putra et al., 2022).
Therefore, Community life must show a lot of concern for the environment through a person's
response to it (Faishol et al., 2021). When this can be done well, eating will create a clean and
beautiful environment (Tamara, 2016).

A clean and beautiful environment gives a positive impact in life, especially in the world
of education. In general, education means the process of self-development of each individual
to live his life. Until we become someone who is educated, we are educated to be useful people
for the nation and the country (Nurhadi et al., 2023). Currently, awareness of environmental
protection is increasing, especially among the younger generation. However, the awareness
initiative still cannot provide protection results that have an impact on the environment (Mohd
Zain et al., 2022). As in Banchonhattakit's study (2022) that the effects of environmental
damage done by humans will return to humans (Banchonhattakit et al., 2022). Therefore, in
education, it is necessary to provide education to students so that students have a sense of love
and the importance of caring for the environment. As according to Surtahman Kastin Hasan
(2018) that the environment is very important in life because it can benefit humans. Thus,
awareness is needed for academic citations in paying attention to the environment. According
to Fazli Sabri and Teoh Yong Yong (2006) and Mustafar, F. W., et al. (2020) suggested that
the curriculum at the primary or secondary school level in the future needs to be applied by
adding lessons in the syllabus in the education system to provide knowledge at an early stage
so that awareness in environmental care can be realized. One of the activities to support
environmental care at school is to make use of used items.

The 3R activity (Reduce, Reuse, Recycle) refers to three main concepts, namely reducing
the use of resources and waste production by minimizing the consumption of goods and energy,
reusing unused goods, and processing waste materials to produce new materials that can be
used. return (Abidin et al., 2022; Fitria et al., 2022; Heleni Fitri. et al., 2020). Reduce, Reuse,
Recycle can minimize the negative impact of manufacturing, greenhouse gas effects and retail

on the environment (Banchonhattakit et al., 2022; Radhakrishnan, 2016), and provide an
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understanding of the key factors of behavior that can help develop strategies that help optimize
waste management (Escario, 2020). 3R is one of the most effective waste minimization
strategies, to reduce the waste thrown into landfills (Kabirifar et al., 2020; Park & Tucker, 2017;
Yuan & Shen, 2011).

Awareness of the environment needs to be instilled in society and even in students at
school (Rubiantoro & Susilowati, 2023). The behavior of protecting nature must continue to be
applied to the new generation in order to encourage environmentally friendly living behavior
(Redondo & Puelles, 2017). Basically, the new generation already knows the 3Rs, but
participation in the program is still relatively low (Haliza, 2020). Muarifa, 2023 revealed that
most students already know about the processing of the 3R method, but this method is still not
optimal in its application. Human activity has a significant impact on global climate change and
the development of new public health problems. For example, the use of plastic and foam
packaging in marketing food and other products encourages the use of fossil materials and
petroleum-derived products, and waste disposal can cause environmental degradation and
toxicity (Banchonhattakit et al., 2022; Lee & Manfredi, 2021). Amri and Widyantoro show that
waste management requires a lot of individual behavior formation (Amri, 2017). Bandura’s
1982 self-efficacy theory presents the individual's role towards the environment guided by
internal perception. Each individual has their own thoughts, feelings, and desires. Confidence
in self-efficacy has an impact on the environment through the process of self-motivation.
(Musser & Leone, 1992). Children who have high self-efficacy and internal locus of control
will have the purpose of behaving and behaving lovingly towards the environment (Malkus &
Musser, 1993).

In most research on waste management in primary schools only apply 3R without
involving science learning in it for example (Abidin et al., 2022; Aguilar-Jurado et al., 2019;
Banchonhattakit et al., 2022; Gutiawati et al., 2022b; Heleni Fitri et al., 2020; Nurfurgon, 2021;
So & Chow, 2014). Students in primary and secondary schools are at least able to master basic
science process skills. In learning science, students are not only required to master science
concepts (products), but also pay attention to practices, processes and attitudes. Through the
practicum, students have the opportunity to develop and apply science process skills, scientific
attitudes to acquire knowledge (Fauth et al., 2019; Leuchter et al., 2014). Learning science is
important because it can be the basis of conceptual knowledge for understanding advanced
scientific concepts (Ruthven et al., 2009).

Research related to the application of 3R and its influence on science learning in primary

schools has not been specifically found. Previous research linked 3R with the implementation
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process of 3R in primary schools (Rudiyanto et al., 2021), linked Recycle used bottles as
learning media in IPS (Nurfurgon, Kelana, 2023), linked 3R in empowering creativity (Abidin
et al., 2022; Gutiawati et al., 2022a), linking Recycle education with environmental pollution
in primary schools (Aguilar-Jurado et al., 2019), linking 3R to school network interventions
(Banchonhattakit et al., 2022), linking Recycle with economic learning media ( Heleni Fitri. et
al., 2020), linking 3R with children's attitude towards the environment (Malkus & Musser,
1993), linking plastic resources and recycle with environmental education (So & Chow, 2019),
the implementation of the Recycle program in primary schools (Ward et al., 2014). For that
reason, this research tries to explore in depth related to science learning in primary schools
using 3R (Reduce, Reuse, Recycle) activities.

METHOD

This research uses a case study qualitative research methodology (multiple Case Design-
Embedded multiple unit of analysis) (Creswell & Creswell, 2018; Robert K. Yin, 2018).
multiple case design refers to the 3R factivity and science learning. Embedded multiple unit of
analysis refers to the data mining process for two Malaysian national elementary and junior
high schools. The use of this research design to obtain comprehensive and in-depth data related
to 3R activities and their influence on science learning, which is the main purpose of this
research (Chesebro & Borisoff, 2007; Creswell & Creswell, 2018; Robert K. Yin, 2018).

Data was collected through in-depth interviews, non-participant observation and
document analysis. In-depth interviews on 10 subjects consisting of 10 elementary school
teachers and 2 middle school teachers with experience in the subjects of 3 IPA, 3 Mathematics,
3 English, and 1 Malay. In-depth interviews with teachers dig up information related to
implementation activities, impacts, and challenges in 3R activities in Malaysian national
schools. Non-participant observation, the researcher witnessed directly in the field related to
3R activities in schools. In the context of observation, the researcher observes the school
situation related to the physical environment, the atmosphere, the dynamics of daily activities,
the method used in the delivery of material, the interaction between teachers and students, with
the subjects being observed being 35 students and 10 teachers. Document analysis, performed
on various documents, such as; RPP and activity photos. A detailed description of sources, how
to collect data, and the amount of data sources as shown in Table 1.
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Table 1. A detailed description of the sources, how to collect data, and the amount of data

sources

Source Data Collection Techniques Amount

Research Subject = Observation = Elementary school teachers, middle
= Interview school teachers and students -

Elementary and middle school teachers

Documentation RPP and Photos of activities

In this research, data was collected through interviews, observations, and document
analysis. All the data obtained were analyzed using the Iterative qualitative data analysis model
(Miles and Huberman, 2014). The analysis process is done in a systematic and structured way
to find concrete research findings. So that the results of the analysis can provide a
comprehensive and in-depth understanding of the 3R activities and their influence on science
learning at school. The research results can be used as a basis for the implementation of 3R in

science learning to be more effective and efficient for students (Miles & Huberman, 1994).

FINDING AND DISCUSSION
3R activities at the National School of Malaysia

Based on the results of the analysis of the research data, there is a finding of this research
in the implementation of the TripleR (Reduce, Reuse, Recycle) activity in the Malaysian
national school, which is very enthusiastic and earnest to apply 3R in learning both from the
teacher and the students. However, in its implementation, there are challenges in the lack of
resources and materials as well as the lack of time in planning PdPc, lack of awareness and
interest in practicing what is learned in environmental education among students.

In his activities, the teacher gives instructions related to the activities to be carried out,
the teacher motivates students related to environmental education through environmental
education activities. Some teachers are of the opinion to integrate elements of environmental
education into the syllabus for all subjects, using the project method, using ICT or making
online quizzes and the provision of environmental lovers' clubs as an application of 3R (Reduce,
Reuse, Recycle) activities. Here are the results of the Reduce, Reuse, Recycle activities

implemented in Malaysian national schools as follows Table 2.
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Table 2. 3R activity

Activities 3R Material Concept The work of 3R
Flowery Egg Paper Cheerfulness
Beautiful Paper Cheerfulness
Wall Décor
Recycled Paper Science
Paper
Flower Aluminum Cans Cheerfulness
Bloom and Steel Cans
mr. Save Aluminum Cans Cheerfulness
Tin and Steel Cans
Tin Phone Aluminum Cans Science

and Steel Cans
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Broom Plastic Cheerfulness
Coin Wallet Plastic Cheerfulness
Water Filters Plastic Science

3R effects for science learning

3R-based environmental education has an impact on science learning in Malaysian
national schools, including:

1. 3R teaches science in a simple and effective way to student

Overall, students feel happy doing 3R activities, because these activities can reveal
simple science concepts to them, this shows that learning with the project method can be
accepted and understood more quickly by students, while learning is going on, the teacher
should explain the importance of taking care of the environment, so that Adolescent awareness
of the environment can continue to grow. Education is used to acquire knowledge, change
attitudes and develop skills in resource management, including waste management (Fredrick et
al., 2018). Education, as a significant and simple way to solve the problem of waste, leads to
increased environmental awareness and the planning of the right solutions for sustainable
development (Przydatek, 2019). Education from an early age ensures that future generations
contribute to sustainable waste management practices (Zainu & Songip, 2017). Therefore, it is
important to socialize waste management education starting from kindergarten. In this context,

the role and responsibility of each individual in waste management must be communicated and
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given precise instructions. In this way, the community that is responsible for managing waste
as a resource and producing zero or less waste in the future can rise by applying the 3R rules
(Dharmasiri, 2019).
2. Students become more creative

Students can also show their creativity in producing the desired product. The Reduce,
Reuse, recycle method encourages students to practice creative thinking by utilizing available
materials and reducing waste. Students not only learn about the processing of used materials
but also develop innovative skills that can be applied in various aspects of their lives. The
creativity that emerges from the use of the 3R method enriches the learning process and
produces unique, practical, and aesthetic products. Mat Nasir Yahaya Buntat and Noor
Sharliana (2011), The main factor that affects student creativity is knowledge. Therefore, efforts
to learn through recycling operations can increase students' knowledge while creating an
environment that can increase their level of creativity (Buntat et al., 2011).

3. Children's motoric development is better trained

There are activities that are simple and suitable for primary school students. However, for
activities with a relatively high level of difficulty, it is necessary to be guided because motor
skills such as holding scissors and cutting are still in the development stage. Chen's research
(2016) highlights that recycling education is not only beneficial to protect the environment but
also contributes to physical activities that support motoric competence and movement patterns.
Children who are involved in recycling activities, such as collecting, sorting, and recycling
items, indirectly improve their fine and gross motor skills. This is important for the development
of movement patterns such as coordination, balance, and agility. (Chen, 2016). Hodson (1998)
explains that teaching practices that involve children actively play a role in three main domains:
cognitive, affective, and psychomotor. By engaging in activities related to recycling, children
not only develop their intellectual abilities (cognitive), but also improve emotional awareness
(affective) and motor skills (psychomotor). For example, they learn to think critically about
environmental impacts and become emotionally involved in protecting nature (Hodson, 1998).
According to Muljaningsih and Galuh (2018), the practice of waste management not only has
an impact on improving children's cognitive skills in understanding the recycling process but
also improves emotional aspects through concern for the environment, as well as psychomotor
skills in performing physical activities related to waste management. The activity can involve
physical actions that encourage the development of coordination and fine motor skills

(Muljaningsih & Galuh, 2018). By integrating recycling in education, children can obtain
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holistic benefits that involve various aspects of development, from physical to emotional and
intellectual.
4. Encourage students to optimize the use of second-hand goods so that they can be recycled
wisely
Activities carried out using second-hand materials directly educate the students that
second-hand and waste items found around them also have various other uses. The concept of
zero waste and recycling activities is a universal achievement that is important to shape the
future of a country and create a cleaner environment for future generations (Bulut, 2020).
However, the amount of waste produced continues to increase without the conscious decision
of consumers to reduce, reuse, and recycle (Zainu & Songip, 2017). Ampofo (2020) states that
high school students, teachers, and administration are concerned about waste disposal When a
study on the effectiveness of environmental education and waste management practices is
examined (Amfofo, 2020). Liao. & Li (2019) revealed that environmental education is very
important to ensure that high school students have the necessary knowledge and a positive
attitude towards solid waste sorting (Liao & Li, 2019). Likewise, the results of his research,
Nizaar et al. (2020) revealed that waste processing activities carried out using the 3R rule are

also effective in increasing students' environmental awareness (Muhammad, 2020).

CONCLUSION

Based on the results of this research, it can be concluded that the application of 3R
activities (Reduce, Reuse, Recycle) in science learning in Malaysian national schools has a
significant positive impact, despite being faced with several challenges. The following is the
main conclusion: Teachers and students show high enthusiasm in applying the 3R principles in
learning. However, there are several challenges, such as limited resources and materials, as well
as the lack of awareness and interest of students to practice environmental education in a
sustainable manner. The application of 3R in science education is proven to be effective in
simplifying the concept of science, so that it is easier for students to understand. This method
also succeeded in increasing student involvement in learning, by using a deep and practical
project approach. 3R activities encourage students to think creatively and innovatively in
making use of used materials. 3R activities play a role in the development of students' motor
skills, especially in activities that involve the use of hands such as cutting and arranging
recycled materials. Through 3R activities, students learn to be wiser in using used items,
encouraging them to optimize the use of resources on a sustainable basis. The research results

contribute significantly to the development of environmental education through the application
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of Reduce, Reuse, Recycle (3R) activities in science learning at school. Future research is
recommended a comparative study between Malaysian national schools and other schools, to
see the differences in the implementation of 3R and its impact on science learning. This research

can provide a global insight into the application of environmental education and sustainability.
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