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Introduction

Abstract: The importance of environmental education needs to be integrated with science
learning related to zero waste topics. Environmental topics related to zero waste need to
be understood by early childhood pre-service teachers because teachers are an important
subject in providing understanding to young children regarding the environment. This
research aims to describe environmental knowledge and zero waste behavior in early
childhood pre-service teachers. The method used in this research is a descriptive method
through data collection techniques using surveys. The instruments used in this research
were 2 types, namely test questions used to measure environmental knowledge and
questionnaires used to measure zero waste behavior. The results of this research show that
the average zero waste knowledge score of early childhood pre-service teachers is still in
the very low category (32.87). The average zero waste behavior score for early childhood
pre-service teachers is in the moderate category (65.83). The results of this research show
how important environmental education related to zero waste is integrated with science
education. The recommendation from this research is to be able to develop media that can
be integrated into zero-waste learning.
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places ranging from transportation, health, and
education (EIShishtawy et al., 2022; Saeidi & Wimberley,

Early childhood pre-service teachers have an
interest in being able to contribute to improving the
quality of the living environment. One of them is related
to efforts to prevent environmental pollution through
the education process for early childhood. Early
childhood pre-service teachers who are students in the
Early Childhood Education study program need to be
given more in-depth education related to current
environmental issues. Zero waste is a concept of
environmental problems that must be considered and
understood in order to prevent environmental problems
from occurring in the future (Haider et al., 2019;
Stanescu, 2021).

Zero waste is a concept for minimizing waste by
reducing the use of products that produce waste. This
zero-waste concept has been developed in various
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2018). Several waste processing locations are also the
focus of this zero-waste movement. Early childhood
education is the right tool to teach young children the
initial concept of zero waste. Early childhood children
must begin to be given an understanding of saving on
the use of everyday items. Good early childhood
education in this case will enable the concept of zero
waste to be better conveyed to young children.
Learning related to zero waste can be integrated
into environmental education which is included in
science education. Universities must facilitate various
learning related to science education because every
student who is a per-service teacher must be able to
understand the importance of the environment,
especially related to zero waste. This is because zero
waste is an urgent topic that must be addressed
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immediately. Early childhood pre-service teachers must
be given a more comprehensive environmental
education formulation that can be viewed in terms of
knowledge and behavior related to zero waste.

Several studies related to zero waste state that
many results show that the implementation of the zero
waste concept is very beneficial for implementing
environmentally friendly cities (Aye & Widjaya, 2006;
Carducci et al., 2021). The zero waste concept is an
application of a complex concept that must be owned by
all life support institutions in urban areas. Research
related to the role of teachers in providing
environmental education shows that the role of teachers
is very important in providing education over a long
time (Goldman et al.,, 2014; McCullough et al., 2018).
Other research results show that knowledge related to
zero waste is an important thing to learn, it needs to be
implemented in the form of environmental behavior
(Wright etal., 2022; Zhang et al., 2021). Based on this, this
research aims to describe the knowledge and behavior
of zero waste in early childhood pre-service teachers.

Method

The method used in this research is a descriptive
method with data collection techniques using surveys.
This research was carried out at Mohammad Husni
Thamrin University, Jakarta. This research was carried
out in July 2023 involving 38 randomly selected samples.
The sample used was early childhood pre-service
teachers who were undergraduate students in the PAUD
study program. The instruments used in this research
are in the form of tests and questionnaires consisting of
12 knowledge test questions related to zero waste and 12
questionnaires related to zero waste behavior. The grid
of the knowledge test question instruments was
developed based on the levels of thinking in Anderson's
taxonomy which can be seen in the table below.

Table 1. Indicators of Early Childhood Pre-Service
Teachers' Environmental Knowledge Regarding Zero
Waste
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sometimes, rarely, and never. Indicators of the zero
waste behavior instrument can be seen in the following
table.

Table 2. Early Childhood Pre-Service Teacher
Environmental Behavior Indicators Related to Zero

Waste

Indicators Item
Use of energy land?2
Transportation 3 and 4
Waste avoidance 5and 6
Green consumption 7 and 8
Recycling 9 and 10
Social Behavior 11 and 12

The average score of all instruments is interpreted
in the form of categories, consisting of very high, high,
moderate, low, and very low. This category is a
grouping of early childhood pre-service teachers' level
of knowledge and behavior related to zero waste. These
categories can be seen more clearly in the table below.

Table 3. Categories of Environmental Knowledge and
Behavior Based on Score Intervals

Category Interval Score
Very high X>81.28
High 70.64 <X <81.28
Moderate 49.36 < X <70.64
Low 38.72 < X <49.36
Very low X<38.72

Result and Discussion

The results of this study indicate that early
childhood pre-service teachers' knowledge is at a very
low level (32.87). This indicates that there is a need for
innovation in science education, especially those related
to the environment. The results of this research also
describe the environmental knowledge of early
childhood pre-service teachers from a cognitive
perspective based on 6 levels of thinking (see Table 4).

Table 4. Zero Waste Knowledge Score Results for Early

Indicators Item Childhood Pre-Service Teachers for Each Item
Remember (C1) land2 Item Score (scale 1-10)
Understand (C2) 3and4  Mentions zero waste behavior 3.95
Apply (C3) 5and 6  Mentions bad habits related to zero waste 3.32
Analyze (C4) 7and 8  Explain the meaning of zero waste 3.26
Evaluate (C5) 9and 10  Explain the principle of "reuse" 3.50
Create (C6) 11and 12 Example of implementing zero waste on 3.37
campus

In addition to early childhood pre-service teacher — implementing zero waste in the 3.32
knowledge which was measured in this study, early —environmentaround where you live
childhood pre-service teacher behavior was measured Impact analysis of the city is not yet zero 3.24
using a ques.tionnaire‘. The answer ‘options for the zero Xﬁ;ﬁ;sis of unrecycled waste around the 316
waste behavior questionnaire consist of Always, often, house
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Item Score (scale 1-10)
Criticism of the paid plastic bag policy 3.16
Criticize students who do not separate 3.08
organic and inorganic waste

Write down interesting ideas to promote 3.18
zero waste behavior on campus

Write creative problem solving to prevent 292
zero waste students

Overall average 32.87
Category Very low

The average score of early childhood pre-service
teachers when viewed in terms of indicators shows
varying results. The score with the indicator that has
largest score is the first indicator, namely remember
(C1), which is included in the lower-order thinking skills
(LOTS) type of ability. The score with the lowest average
is the create indicator (C6) which is the highest level of
thinking ability that is included in the higher-order
thinking skills (HOTS) type. The results of a clearer
description of the scores can be seen in Table 5.

Table 5. Zero Waste Knowledge Score Results for Early
Childhood Pre-Service Teachers for Each Indicator

Indicators Average Score

Remember (C1) 3.63
Understand (C2) 3.38
Apply (C3) 3.34
Analyze (C4) 3.20
Evaluate (C5) 3.12
Create (C6) 3.05

Table 6. Zero Waste Behavior Score Results for Early
Childhood Pre-Service Teachers for Each Item
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This research also measures the environmental
behavior of pre service teachers with detailed scores
which can be seen in Table 5. The average score results
for the environmental behavior of early childhood pre-
service teachers are in the moderate category. The results
of this research are confirmed by several items that
already have quite good scores with a moderate
level/category.

The results of this research show a zero waste
behavior score for each indicator, the largest result is in
the fourth indicator, namely consumption. The lowest
score is in the sixth indicator, namely social behavior.
The results of this research indicate that the social
contribution of early childhood pre-service teachers still
needs to be improved. More clearly, the results of
research on zero waste behavior can be seen in Table 7.

Table 7. Zero Waste Behavior Score Results for Early
Childhood Pre-Service Teachers for Each Indicator

Indicators Average Score

Energy Efficient 2.87
Transportation 3.67
Waste avoidance 3.84
Consumption 4.30
Recycling 2.64
Social Behavior 242

Item Score (scale 1-5)

Uses efficient energy for cooking 3.95
Reusing used wood as cooking fuel 3.32
Using public transportation based on 3.26
electric/ gas energy

When riding public transportation/private 3.50
vehicles, I throw away trash in the

appropriate place

Reuse waste paper that is no longer used 3.37
Reduce waste by following the zero waste 3.32
program

Use shopping bags when shopping 3.24
Invite peers to continue using shopping 3.16
bags and avoid plastic bags

Recycle plastic waste on campus 3.16
Participate in the waste recycling program 3.08
Get involved in zero waste-based student 3.18
organizations

Participate in educating the public 292
regarding zero waste

Overall average 65.83
Category Moderate

The results of this research indicate that the need for
science learning is related to zero waste in early
childhood pre-service teachers. Socialization related to
zero waste needs to be increased to early childhood pre-
service teachers, this is because a teacher needs to
understand the importance of protecting the
environment, in this case, related to zero waste. Based
on the results of research that has been carried out, it can
be categorized that the knowledge of early childhood
pre-service teachers is still very low so it needs to be
improved. As for the environmental behavior of early
childhood pre-service teachers, they already have a
moderate category, which means that early childhood pre-
service teachers are sufficiently able to apply
environmental knowledge in the form of zero waste
behavior.

Early childhood pre-service teacher is a subject that
provides education to young children who need to
understand the concept of zero waste. Some zero-waste
topics related to education in schools include waste
processing, waste recycling, and reducing the use of
plastic bags (Hoffmann & Muttarak, 2020; Kim et al.,
2021; Listyarini et al., 2019; Meloni et al., 2019; Nkaizirwa
et al.,, 2022). Early childhood pre-service teachers must
have good attitudes and behavior related to protecting
the environment on the topic of zero waste. Early
childhood pre-service teachers must learn about
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learning strategies and learning media to support efforts
to prevent zero waste.

Learning strategies that can be used to support
increasing students' knowledge and behavior include
problem-based learning, project-based learning, and
contextual teaching learning (Bustami et al., 2018; Fitriati
et al, 2021; Jantakun & Jantakoon, 2017; Pablo &
Saborido, 2015). These three learning strategies need to
be integrated into various lessons that have been
implemented in the classroom in environmental
learning or science education. The problem-based
learning strategy in science education will improve the
analytical abilities of early childhood pre-service
teachers to identify problems that occur. In this case, the
project-based learning strategy can be used to create
learning with outcomes in the form of projects that can
be shown to classmates. Contextual teaching learning
will help to understand contextual material in a zero-
waste context.

Learning media is an important component in
providing understanding related to environmental
knowledge. Learning media that can be an alternative
for use in improving science learning related to zero
waste are websites, videos, and applications on
smartphones. Websites have been widely used to
replace print media which is considered more difficult
to transport to various places. The advantage of websites
is that they can store a lot of information more easily and
without the burden of physical media (Fauziyah &
Jailani, 2014; Fitriani et al., 2018; Kruikemeier et al., 2018;
Suryanda et al., 2016). Apart from using websites, there
are video media and smartphone applications that can
also be wused to provide understanding and
implementation of behavior related to zero waste to
early childhood pre-service teachers. (Astuti et al., 2017;
Reyna et al., 2018; Stanescu, 2021; Wilson et al., 2023).

Conclusion

Based on the results of this research, it can be
concluded that zero waste knowledge among early
childhood pre-service teachers is still very low (32.87).
The zero waste behavior of early childhood pre-service
teachers is in the moderate category (65.83). The
important role of PAUD teachers in providing education
regarding zero waste to young children is something
that must be anticipated. Early childhood pre-service
teachers must be given education related to
environmental education that is integrated into science
education to be able to provide additional insight related
to zero waste. It is hoped that the insightful knowledge
that early childhood pre-service teachers already have
can be applied to everyday life. Suggestions for future
research include the need to test several media that are
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integrated into environmental learning, apart from that
it is necessary to develop contextual media and teaching
materials to support environmental education.
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