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Abstract

Regulations and policies of Law of the Republic of Indonesia Number 18 of 2008 and its
derivatives on Waste Management have ushered in a more comprehensive and integrated
waste management system in Palembang City from upstream to downstream which includes
waste reduction and processing activities. However, there are problems in maintaining the
environment sustainably. Sustainable environmental development needs to optimize waste
management from upstream (reduce, reuse, recycle) to downstream. This study aims to
evaluate the extent and quality of waste management awareness among early childhood
education students in Palembang City, and to assess the role of school-based curricula and
parental participation in shaping that awareness. Specifically, it asks: (1) To what degree do
students in Palembang understand core waste management concepts (sorting, reduction,
recycling, composting)? (2) How do institutional and parental factors mediate or constrain
that understanding? (3) What does the Paulo Freire’s empowerment framework reveal about
the transformative potential and limitations of current pedagogical practices? The research
method used is a mix method, namely by combining quantitative and qualitative approaches.
Data sources are from the results of interviews, observations and documentation studies. The
results of the study revealed that waste management activities that have been taught by early
childhood education teachers cannot all be understood by each student due to the age
limitation to understand waste materials and their management, so it is necessary to invite
parents to be involved in children's waste management activities and provide education
related to practices that can be done at home.
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Introduction

Waste management is a systematic, comprehensive and sustainable activity that includes
the reduction and handling of waste. Waste bank is one of the strategies to implement 3R
in waste management at the community level (Pradiko et al., 2021). Waste has been
reused or recycled for agricultural and farming purposes for centuries. The modern
lifestyles and mass consuming patterns have shorten the material life cycle and made
daily collection a necessary routine. The practices of recycling have been transformed
together with the waste recovery industry to catch up with the consumption process. At
the same time, it developed an exchange value in the market economy realm despite of
its repulsive nature (Singhirunnusorn et al., 2011). Sustainable solid waste management
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of household is a challenging task. It needs a change in public behavior to minimize the
volume of their waste and the same time will increase the recycling rate. According to the
United States™ Environmental Protection Agency, recycling can be defined as "the series
of activities by which materials that are no longer useful to the generator are collected,
sorted, processed, and converted into raw materials and used in the production of new
products." The success of any recycling program depends highly on people participation
actively and sorting activities. An individual behavior changes occur when the individual
is aware of the problem or need that gives individuals an initial reason or incentive to
follow a particular course of action. Normally the awareness is raised by external factors
such as experience of peers (Direktorat Riset dan Inovasi Institut Teknologi Bandung,
2020).

The change of waste management paradigm becomes an important thing to do, as a
step adaptation to the increasing rate of waste generation every year in Indonesia. 100%
management target has been divided into two parts, namely the reduction (30%) and
waste handling (70%). Reductions focus on source limitation and 3R program
optimization, whereas handling involves collecting and final processing activities.
However, the current level of waste reduction is still very low (11%), the government
made various efforts to increase it, one of its with the waste bank program (Putra et al.,
2013).

Regulations and policies of the City of Palembang related to the waste management
system continue to improve comprehensively and integrated from upstream to
downstream. Various efforts continue to be made, including waste reduction and
processing activities that are able to provide benefits to the community and are safe for
the environment. This situation has proven to be able to lead the City of Palembang to get
the Adipura award in 2023 for the 13th time. Various efforts have been made, one of
which is the establishment of a waste bank, but it has not been fully implemented due to
low public awareness, so there is a need for environmental education from an early age
(Rahmayanti et al., 2024). Today, many people are less concerned about their
surroundings, by still often littering, which results in the accumulation of garbage on
roads, rivers, and other places (Fariz et al., 2023). Sustainable waste management requires
a form of sustainability through increasing public awareness and new initiatives (Nizar et
al., 2018), so that the progress of improving the quality of the waste system in Palembang
City can continue to increase.

Education about waste management is part of the cognitive aspect, which includes the
thinking process, related to the child's ability to associate, assess, and consider various
events or occurrences. One of the important cognitive abilities that can be related to
development is science skills in early childhood (Wulandari & Yaswinda, 2023). The
existence of waste management education and environmental awareness can play a role
in improving cognitive abilities and relating children's science skills. Another issue is the
inconsistent implementation of policies at the local level. Despite the existence of national
regulations on waste management, many local governments lack the capacity or resources
to enforce them. In addition, the absence of a clear regulatory framework for the informal
sector creates challenges for policy coordination. Informal workers operate outside the
formal system, making it difficult to monitor and regulate their activities.

Strengthening the capacity of local governments is essential to ensure effective policy
implementation. Community participation is a key factor attaining the goal of solid waste
management (SWM). In developing countries, community participation plays an
important role in achieving SW management. In developing countries with large
population, the human resource is the potential resource for development. Human
resources play the key role in management in developing countries (Dhokhikah et al.,
2015). One of the real ways to improve environmental sustainability and prevent
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environmental damage is to instil the values of character education in early childhood
(Atthar et al., 2022), So that there will be efforts to repair existing damage and
continuously preserve the environment (Maskuroh et al., 2023).

Awareness and love for the environment must be formed in children from an early age,
because children are autonomous individuals who have the potential to form a character
(Farahdiba et al., 2023). It is important to develop sensitivity to the importance of caring,
managing, and utilizing the environment in their daily lives (Ramdani, 2022). Early
childhood can easily receive learning, so understanding the negative impact or danger of
environmental damage (Borman & Purwanto, 2019) can be easily understood by children.
Early childhood is in a unique stage of growth and development (Rahmayanti et al., 2020).
The existence of early childhood education in Palembang City is a necessity to realize
public awareness in the future.

Teaching to early childhood can be carried out through various stages. The first stage
starts from the prevention of waste production, so that the waste produced can be reduced
and will be simpler (Rahim, 2020), Because of the lack of harmful substances in the
garbage. Waste reduction also teaches children about the impact of waste hoarding on
health and environmental consequences (Nurseptaji & Prasetio, 2021). Children need to
have knowledge of how to keep the environment clean (Lando et al., 2022). Teaching
children to sort and dispose of garbage in its place can be an effective first step in forming
the habit (Kurniati et al., 2020).

Effective waste management requires community involvement, so it is important to
introduce the concept of waste management from an early age. Thus, when they grow up,
they will understand the importance of good and correct waste management (Hansen &
Yuliawati, 2019). Through an approach that listens to children's aspirations, so that it can
create an educational environment that is more productive (Arlemalm-Hagsér &
Sandberg, 2011). Although currently, early childhood education teachers still find several
problems such as the amount of plastic waste in the environment has not been properly
utilized, lack of knowledge on how to process and utilize plastic waste as an
environmentally friendly learning medium, and the character of loving the environment
in children cannot develop independently (Palupi et al., 2020). The existence of waste
management education can start from the scope of schools, as a learning medium that is
easily understood by early childhood, as well as answering waste problems at the school
and household levels.

Despite the growing body of literature on environmental education and community
participation in waste management, empirical evidence on how early childhood education
institutions in Indonesian secondary cities shape waste-related attitudes and behaviors
among children under six remains limited. Most existing studies focus on adult or school-
age populations, and few systematically examine the interaction between school-based
pedagogy and parental reinforcement in forming waste awareness at the preschool stage.
The present study addresses this gap by investigating the current state of waste
management awareness across 11 Early childhood education institutions in Palembang
City, analysing the role of curriculum design and parental participation, and drawing on
Paulo Freire’s empowerment theory to evaluate whether current practices constitute
surface-level instruction or the beginnings of transformative environmental
consciousness.

Literature Review

The developmental trajectory of environmental awareness in early childhood can be
understood through Vygotsky’s (1978) sociocultural theory and the concept of the Zone
of Proximal Development (ZPD). In the context of waste education, the ZPD implies that
a child’s current level of independent waste-management behavior disposing of waste in
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any available bin can be extended, through guided interaction with teachers and parents,
to more cognitively demanding practices such as sorting by category or estimating
decomposition time. The scaffolding role of teachers (through structured modules) and
parents (through reinforcement at home) is therefore not merely supportive but
constitutive: it is through these interactions that higher-order environmental competencies
are constructed. This theoretical lens is consistent with empirical findings from
environmental education research showing that young children who receive co-guided
waste-sorting activities demonstrate significantly better sorting accuracy than those who
receive only verbal instruction (Samuelsson & Carlsson, 2008). Importantly, Vygotskian
theory also explains why composting an abstract, temporally distant process is harder to
teach than bin disposal, which provides immediate sensory feedback: the ZPD for
composting is wider, requiring more intensive scaffolding and concrete experience to
bridge.

Findings from previous studies illustrate the interconnections between community
involvement, participatory methods, waste banks, and their success and challenges.
Community involvement constitutes a form of public participation that supports circular
economy activities, delivering tangible benefits to society. Public participation in waste
management represents both social innovation and a form of green technology. Waste
banks exemplify an institutional arrangement that actively involves communities in waste
management, particularly in Indonesia. Nevertheless, waste bank operations still face
challenges related to environmental policies, stakeholder collaboration, and the
integration of technology (Sufianti et al., 2025).

Data collection was guided by the Empowerment Theory, the Empowerment Theory
was developed by Paulo Freire (Valoura, 2017). This theory states that the key to
participation lies in critical consciousness, dialogue, and critical reflection that are
embedded in the community. The explanation related to the theory of community
empowerment will be illustrated in table 1 below:

Tabel 1.
Framework The Empowerment Theory by Paulo Freire

Component Operational Indicator

Teacher—child two-way discussions about waste in the
Dialogue classroom; HIMPAUDI sessions involving both educators and
parents; children’s verbal responses to waste-sorting activities.

Children’s ability to articulate why littering is harmful

(questionnaire Q: ‘dangers of waste”); teachers’ self-assessment
Critical reflection of whether module content produces conceptual change; parental

recognition of limits in children’s understanding at home.

Participation in ‘Ant Operation’ (Friday waste collection);
parent—school collaboration in home waste sorting; HIMPAUDI
advocacy for government facility provision; school-
Environmental Agency socialization partnerships.

Source: Rad (2020)

Collective action
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Next, the process of the community empowerment process using the empowerment
theory can be seen in Figure 2:

Collective
action

Critical
reflection

Dialogue > Empowerment

Figure 1.
Framework The Empowerment Theory by Paulo Freire
Source: Rad (2020)

Complementing the Freirean framework at the community level, Bronfenbrenner’s
(1979) ecological systems theory offers a developmental architecture for understanding
how environmental awareness is formed within and across the multiple contexts that
surround young children. At the microsystem level, the school and the home are the
primary sites in which waste management behaviors are modelled, practiced, and
reinforced. The mesosystem the quality of interaction between these two microsystems is
therefore critical: where home practices align with school teaching, children receive
consistent environmental cues that consolidate habit formation. At the ecosystem level,
government provision of waste infrastructure (bins, waste banks, environmental
education policy) and HIMPAUDI’s institutional advocacy shape the material and
normative conditions within which school and home microsystems operate. The
macrosystem, encompassing community values about cleanliness, responsibility, and
environmental care, determines whether waste management is culturally framed as a
collective obligation or an individual burden. This multi-level model helps explain why
improving only the school curriculum a microsystem intervention is unlikely to produce
sustained behavioral change without corresponding support from family practices
(mesosystem), government infrastructure (ecosystem), and community norms
(macrosystem).

When these three components can be optimized, the outcome will be community
empowerment that can produce significant and tangible impacts. According to Paulo
Freire, empowerment is a process of liberating education, where individuals and
communities develop critical consciousness through a process of dialogue, reflection, and
concrete action (praxis). Empowerment is not merely a transfer of knowledge, but a
process of social transformation that positions the community as the subject of
development.

Method

This study employs a convergent parallel mixed-methods design (Creswell & Zhou,
2016), in which quantitative and qualitative data are collected simultaneously, analyzed
separately, and then merged at the interpretation stage to produce a more complete
understanding of waste management awareness among Early Childhood Education
students in Palembang City. A mixed-methods approach is warranted here because the
research questions require both the systematic measurement of awareness levels across
institutions (addressed through structured questionnaires) and the contextual explanation
of the factors that shape those levels (addressed through semi-structured interviews and
observation). The quantitative strand generates breadth across 11 schools; the qualitative
strand generates depth through purposive engagement with teachers, school principals,
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and HIMPAUDI representatives. Findings are integrated by using the qualitative data to
explain patterns, outliers, and unexpected results emerging from the quantitative data. 11
Early Childhood Education institutions (Kindergartens) in Palembang City were selected
through purposive sampling, using the official registry of the Palembang City Education
Office (Dinas Pendidikan Kota Palembang) as the sampling frame.

Selection criteria included: (1) institutional status as a formally registered
Kindergarten; (2) geographic distribution across urban sub-districts to capture variation
in socioeconomic context; and (3) availability of a functioning waste management
curriculum or related environmental education initiative. This approach was chosen to
ensure that sampled schools had sufficient curricular engagement with waste education
to generate meaningful data, while maintaining geographic representation across the city.
School selection for the quantitative strand was conducted through purposive sampling
from the Palembang City Education Office registry. For the qualitative informant strand,
snowball sampling was applied to identify individuals with specialist knowledge of Early
Childhood Education waste education beyond the school level specifically HIMPAUDI
representatives, local government officers, and NGO practitioners. This two-stage
sampling strategy recognizes that while schools are easily enumerable, expert
practitioners in environmental education networks are a less visible population for whom
snowball referral is appropriate. The initial participant, namely the authorities in
Palembang City, provided recommendations for other individuals or groups that could be
contacted by researchers to be asked for information about early childhood education and
their concern for waste in Palembang City. Thus, the network of participants develops
like a rolling snowball, resulting in a larger sample.

Data were collected using three instruments. First, a structured teacher or principal
questionnaire consisting of items assessed each school’s curriculum content, pedagogical
activities, physical waste infrastructure, and teachers’ observations of student
understanding. Items used a binary response format (yes/no) supplemented by open-
ended elaboration prompts. Second, a parent questionnaire of items assessed household
waste management practices and parental involvement patterns, also using binary and
frequency-scale response formats. Both instruments were reviewed by two Early
Childhood Education specialists for content validity and piloted at one school not
included in the main sample. Third, semi-structured interviews were conducted with
school principals, HIMPAUDI representatives, and Palembang City Environmental
Agency officers. An interview guide of open-ended questions was used; interviews were
conducted in Bahasa Indonesia, audio-recorded with participant consent, and transcribed
verbatim. Bin condition data (Table 2) were classified according to a three-level rubric
(Good/Moderate/Poor) developed by the research team based on three observable criteria:
physical condition of bin, separation of waste types, and cleanliness of the surrounding
area. Classifications were verified by two researchers independently, with discrepancies
resolved through discussion.

Quantitative data from teacher/principal and parent questionnaires were analyzed
using descriptive statistics (frequencies and percentages), disaggregated by school to
enable school-level comparisons. No inferential statistics were applied given the non-
probability sampling design and the exploratory nature of the study. Qualitative interview
data were analyzed using directed content analysis, in which a priori codes corresponding
to the three Freirean components: Dialogue, Critical Reflection, and Collective Action
were applied to the transcripts. Additional inductive codes were generated where data did
not fit the a priori framework. Coding was conducted by two researchers independently,
with a Cohen’s Kappa inter-rater reliability coefficient calculated to assess coding
consistency. Integration of the two strands was achieved through a convergent joint
display (Creswell & Zhou, 2016), in which quantitative findings for each thematic domain
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were placed alongside corresponding qualitative excerpts to identify areas of
convergence, divergence, and complementarity.

Results and Discussions

Fragmented policies and weak interagency coordination continue to hinder waste
management efforts in Indonesia. The findings on low community participation in waste
recycling align with previous studies that highlight the importance of awareness and
infrastructure in promoting recycling behavior. The awareness of waste management
among early childhood education children in Palembang City was obtained from the
results of interviews and questionnaires conducted with Early childhood education
teachers and school principals in Palembang City. The early childhood education schools
used as samples in this study consisted of 11 schools, including: early childhood
education Aisyah, Early childhood education Al-Kautsar, TK Arimibi, TK Dewi Sartika,
TK Handayani, TK Pembina 1, TK Pembina 2, TK Pembina 3, TK Pembina 4, TK
Pembina 5, TK Pembina 6, dan TK Pembina 7.

One form of curriculum and character building has been implemented by several early
childhood education Early childhood education schools. Environmental education is an
essential element that needs to be applied and taught in schools, with the main goal of
shaping students into individuals who are sensitive and caring toward nature and their
surrounding environment (Handayani et al., 2021). This is exemplified in the teaching
module (project-based learning) at TK Negeri Pembina 2 in Palembang City with the
theme "I Love the Earth." The topic raised in this project-based learning is "Making a
Trash Bin from an Ice Cream Container." The goal of this project activity is to introduce
children to the concept of reusing materials and disposing of waste properly. This material
is part of a socialization effort to continually enhance public understanding of waste
management (Mardhanita et al., 2021).

The module was conducted over 4 days through several stages: the first stage involved
explaining trash disposal and the benefits of recycled materials. The second stage
provided information and introduced the tools that would be used. The third stage
involved watching educational videos or images on how to paint and color correctly using
recycled materials. The final stage was a hands-on practice of painting used ice cream
containers with markers (Figure 1). The use of visual media, role-playing activities, and
practical experiences can encourage behavior change in children regarding proper waste
disposal, raising awareness about its importance, and fostering environmental cleanliness
(Moerad, 2009).

Based on these conditions, it shows that several Early childhood education schools
have implemented education through modules that teach students to love the
environment. This condition serves as a good first step in introducing Early childhood
education students to the basic understanding of sustainable waste management.
Although the material about waste management has been delivered, it has not had a
significant impact on the students' knowledge of how to manage waste (Manyullei et al.,
2022), therefore, consistent practical activities are needed.

Waste Awareness in Practice: Survey Findings Across 11 Early Childhood
Education Institutions

The manifestation of the role of waste management education can be observed through
the daily activities of early childhood education students in Palembang City. Shaping
children's character cannot be achieved through just one or two activities, but must be
instilled continuously and consistently (Hariadi, 2015). The results obtained from the
questionnaire show that there are still 4 out of 11 Early childhood education schools in
Palembang City, or about 33.3% of the schools, where the majority of children are
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unaware of the difference between natural waste and human-made waste. Natural waste
includes vegetable scraps, fruit peels, leaves, and fallen branches. On the other hand,
human-made waste includes ash, plastic, paper, cans, and others. This indicates that
children's knowledge about the difference between natural waste and human-made waste
is not yet widespread across all Early childhood education schools in Palembang City,
making it difficult to implement waste management practices based on waste sorting into
designated waste bins.

Based on the questionnaire that was conducted, 100% of children in all Early
childhood education schools are aware of the correct waste disposal bins. This indicates
that all Early childhood education children in Palembang City understand that when they
dispose of waste, it must not be thrown carelessly but placed in the designated trash bins.
This shows that Early childhood education children in Palembang City have developed a
sense of waste awareness and are able to dispose of waste in the provided bins.
Knowledge of proper waste disposal is reinforced through activities like the "Ant
Operation," where on Fridays, children collect trash and dispose of it in the bins provided.
Five of the eleven schools (41.7%) had students who could not identify the correct bin by
waste type (organic, inorganic, or B3). Notably, three of these five schools are classified
in the ‘Poor’ infrastructure category in Table 2, where bins are unseparated and the
surrounding areas are unclean. This pattern suggests that the physical waste environment
mediates children’s ability to practice sorting: without differentiated bins present in the
school setting, sorting behavior cannot be reinforced regardless of curriculum content.
This finding is consistent with the environmental affordance literature, which holds that
children’s prosocial behaviors are facilitated or constrained by the physical environments
in which they are embedded. It also echoes Freire’s insistence that genuine learning arises
from praxis the interaction of reflection and material action rather than verbal instruction
alone. Where the material infrastructure for waste sorting is absent, the dialogic
conditions for critical consciousness cannot be met. The existence of waste sorting is
crucial, as this process is the starting point for sustainable waste management (Putra et
al., 2023).

Of the 11 total Early childhood education research samples, 100% of the Early
childhood education samples have trash bins. However, their conditions vary. These
conditions are divided into three classifications: Good (25%), Moderate (41.7%), and
Poor (33.3%)

Actually, all the teachers in Early childhood education have already taught these
concepts, but due to the young age of the children, not everything conveyed by the teacher
can be fully understood and applied by all the students. Based on the questionnaire
conducted, 8 out of 11 schools, or about 66.7%, of Early childhood education students
are unaware of the types of waste that cannot decompose. In this case, the waste that
cannot decompose refers to inorganic waste. This could increase the tendency of children
to dispose of waste improperly, without considering the type of waste bin available.

According to the survey, only 1 out of 11 Early childhood education schools, or 8%,
of students were unaware of the dangers of waste to the environment if it is disposed of
carelessly. Therefore, it can be said that nearly all Early childhood education schools'
students are aware of the dangers of waste when disposed of improperly. This
understanding helps increase the Early childhood education children's awareness of
waste, encouraging them to always keep the environment clean by not littering. Based on
the questionnaire, 16.7% or 2 out of 11 Early childhood education schools still have
students who do not understand the benefits of reducing plastic waste. However, 83.3%
of Early childhood education schools in Palembang city have students who are already
aware of the benefits of reducing plastic waste. With the high level of understanding of
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Early childhood education children regarding the benefits of reducing plastic waste, it can
also improve their awareness of waste management.

Tabel 2.
Table of Early childhood education Grouping Based on Waste Bin Availability

No Tittle Classification

1 TK Pembinal  Good Category (Waste is separated into organic and inorganic)

2 TK Pembina2  Good Category (Waste is separated into organic and inorganic)

3 TK Al- Kautsar Good Category (Waste is separated into organic and inorganic)

Moderate Category (The area around the trash bin is clean, but the

4 TK Pembina 4 waste has not been separated according to its type)

Moderate Category (The area around the trash bin is clean, but the

> TK Pembina 3 waste has not been separated according to its type)

Moderate Category (The area around the trash bin is clean, but the

6 TK Pembina 6 waste has not been separated according to its type)

Moderate Category (The area around the trash bin is clean, but the

7 TK Aisyah waste has not been separated according to its type)

TK Dewi Moderate Category (The area around the trash bin is clean, but the
Sartika waste has not been separated according to its type)

Poor Category (Poor facilities, waste not separated according to

? TK Pembina 3 type, the area around the trash bin is dirty)

Poor Category (Poor facilities, waste not separated according to

10 TK Pembina 7 type, the area around the trash bin is dirty)

Poor Category (Poor facilities, waste not separated according to

1 TK Arimbi type, the area around the trash bin is dirty)

Sources: Analysis 2025

Based on the questionnaires conducted, 50% of Early childhood education schools in
Palembang City have children who already understand the concept of recycling or reusing
plastic waste. This understanding of recycling mostly starts with using waste as teaching
aids, such as using Yakult bottles filled with various objects (sand, rice, etc.) to produce
different sounds. This approach helps increase young children's awareness about waste,
showing that not all waste needs to be immediately discarded; instead, it can be
repurposed through recycling

Based on the questionnaire, 75% of ECE schools have children who are not yet aware
of how to reduce plastic waste through waste bank programs. From a Freirean perspective,
this finding is not simply a knowledge deficit; it reflects the absence of meaningful
dialogue between the institutional waste economy and children lived experience. Without
concrete, tangible interactions with waste bank activities what Freire would term praxis
children cannot develop the critical consciousness necessary to connect their individual
waste behaviors to wider community and economic systems (Paul & Quiggin, 2020). This
is due to the difficulty young children have in understanding this concept, as there are no
direct examples of it. The presence of waste banks can support and foster entrepreneurial
values, allowing children to learn the value of recyclable waste (Kristanto et al., 2013).

This result can serve as a reference that there is still a need for education on this matter
to increase the environmental awareness of young children, so that they can understand
that waste also has economic value if they save the waste they have. This will prevent
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them from indiscriminately throwing away trash and encourage them to participate in
reducing waste that is not reused. Based on the questionnaire conducted, many children
are still unaware of composting, with about 83.3% of Early childhood education schools
in Palembang City not knowing about it. The compost referred to here is made from dry
leaves or organic waste. With this result, the knowledge of children about the benefits of
organic waste, such as its use as compost fertilizer, can be improved, enabling young
children in Early childhood education to engage in organic waste processing in the future
and avoid burning or throwing away dry leaves.

Non-governmental organizations (NGOs) and community leaders emphasized the
importance of grassroots initiatives in promoting recycling. Many NGOs are already
working to educate communities and support informal workers, but they face resource
limitations. Youth organizations are institutions that gather all the potential of young
people, both students and school children who are included in the youth category, even
those who are not educated become educated children. This youth organization stands
together with a vision and leadership structure, culture and a model for actualizing its
ideas and ideas (Praja et al., 2021). In addition to conducting interviews with teachers and
headmasters of Early childhood education schools in Palembang City, interviews were
also conducted with HIMPAUDI (Indonesian Association of Early Childhood Educators
and Education Personnel) in Palembang City as part of the effort to foster waste
awareness among young children in Palembang. The key points from the interviews are
as follows:

1. HIMPAUDI strongly supports the plan for early childhood waste awareness education
in Palembang City, seeing that waste significantly impacts environmental
sustainability. HIMPAUDI Early childhood education aims to collaboratively instill
waste awareness in children, which can be supported through activities such as
socialization with teachers, parents, and children. This socialization can also be
carried out in collaboration with the Palembang City Environmental Agency, with a
minimum of twice per semester.

2. According to HIMPAUDI Early childhood education, at the very least, young
children in Palembang City should first learn about the basic 5SM concept to be
applied, which includes reducing waste, sorting waste, reusing waste, recycling, and
saving waste.

3. The appropriate method to increase early childhood awareness in waste management
is through watching animated videos about the consequences of littering, or by taking
them to waste disposal sites while also teaching them about the dangers of improper
waste disposal.

Several critical supporting factors enable the capacity for joint action among
stakeholders. One of the foremost is the commitment from government agencies and
community groups, which manifests in active participation and resource allocation. The
presence of clear leadership roles and responsibilities further strengthens collaborative
efforts. The availability of institutional frameworks that encourage stakeholder
engagement also plays a vital role. These frameworks facilitate communication channels
and set mechanisms for cooperation, enabling stakeholders to align their goals and
coordinate actions effectively (Gede et al., 2025).

Collective Action

The role of local leaders and community organizations is also critical in promoting
participation. However, the study found that many community leaders lack the resources
and training to effectively advocate for recycling. Finally, cultural attitudes toward waste
management also play a role in low participation rates. In some communities, waste is
seen as a low-priority issue, and recycling is not considered a social norm. Changing these
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attitudes will require long-term efforts, including public awareness campaigns and the
involvement of religious and community leaders to promote recycling as a collective
responsibility (Sihaloho & Rusliadi, 2025).

Parental involvement in household waste management was reported at high levels: all
respondents (100%) indicated that they had introduced waste management practices to
their children, and 85.7% reported that their children engage in such practices ‘very
frequently’. These figures suggest a strong base of social capital for waste education in
the domestic sphere (Mukaromah & Kusumastuti, 2021). However, the data do not
distinguish between surface-level behavioral compliance (e.g., placing waste in a bin
when prompted) and deeper attitudinal formation (e.g., independently initiating waste
sorting or articulating reasons for doing so). (Dhokhikah et al., 2015) distinguish between
‘passive’ participation (following instructions) and ‘active’ participation (initiating,
advocating, problem-solving) in household solid waste management a distinction this
study’s parent data cannot currently resolve but which future research should address
through longitudinal or observational designs. The finding that all parents (100%) are
willing to involve their children in school waste activities is a strong indicator of social
readiness for deeper program integration, but willingness alone does not constitute
participation. A follow-up study tracking actual school-home activity linkages over time
is warranted. Therefore, data collection was conducted through questionnaires distributed
to the parents of students at early childhood education centers in Palembang City. The
results of the questionnaire show that all the children have been practicing waste
management, but with varying frequencies. Some children occasionally manage waste
(14.3%), while others have developed the habit and do so very frequently (85.7%). This
is certainly a positive sign that children have shown awareness through the habit of
throwing their waste in the designated bins at home, with no children reported as never
participating in waste management by disposing of waste in the provided trash bins.

Based on the interview results, children have already been practicing waste
management at home, starting from disposing of waste in the designated bins according
to its type, where leaf waste is not mixed with plastic, rubber, and paper waste. According
to the questionnaire conducted, all parents (100%) have instilled the habit of waste
management in their children. Parents have been teaching practices such as separating
organic and non-organic waste at home, teaching children to use the correct waste bins,
and recycling items that can be recycled. In addition, parents have also involved their
children in activities to clean the home environment from waste such as dry leaves and
others. Based on these results, it can be concluded that parents have been actively
involved in fostering waste awareness in their young children. The presence of parents is
expected to help address the main issues related to waste, including incorrect paradigms,
inappropriate behaviors, and low levels of awareness (Simatupang et al., 2021).

Based on the questionnaire conducted, all parents (100%) are willing to have their
children involved in waste management activities at school. Parents are supportive of
waste management activities at their children's schools because they recognize the
positive benefits. They believe that involving children in waste management will foster
environmental awareness from an early age, teach values of responsibility, and encourage
care for sustainability. Taken together, the parental questionnaire data and HIMPAUDI
interview findings suggest that Palembang’s Early childhood education waste education
ecosystem has begun to cultivate the first stage of Freirean collective action: stakeholders
are aware of the problem and are engaging in coordinated, if not yet critically reflective,
responses. The ‘Ant Operation’ and module-based hands-on activities represent
embryonic forms of praxis the unity of reflection and action Freire identifies as essential
to genuine empowerment. However, the persistence of low awareness in areas such as
composting (83.3% unaware) and waste bank participation (75% unaware) signals that
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current practices have not yet crossed the threshold into transformative critical
consciousness. Deepening these activities through structured dialogue, community
problem-posing, and increased family involvement could help bridge this gap.

Conclusion

Based on the results of identification and analysis of several Early childhood education
schools, it shows the schools' readiness in fostering sustainable waste management
awareness among young children as follows:

In the curriculum and character building, several schools have introduced waste
management and environmental love. Several stages have been carried out, starting from
the delivery of the material to the colouring practice, as an effort to provide students with
the experience of learning about waste management.

Besides through the curriculum, a consistent form of enhancing children's
understanding is realized through daily practical activities. Based on the survey results, it
shows that there are still some limitations in the children's understanding of waste
management. Children's understanding of waste processing, especially products like
compost, is still very limited. This condition is due to the limitations of early childhood
education children in comprehensively understanding waste management. In addition to
the role of education and practices at school, the presence of parents as the closest
community is crucial. All parents have provided education at home for their children in
waste management practices. The presence of parents and children who consciously
engage in sustainable waste management becomes a positive social capital in supporting
sustainable development (Mukaromah & Kusumastuti, 2021).

The role of early childhood education in fostering awareness of waste management in
Palembang City has shown success based on the efforts that have been made. Although
some conditions are still found that have not been fully implemented by young children,
several identified aspects indicate that the children have an understand of sustainable
waste management. In the development and significant improvement provided, there is a
need for intensification of more engaging learning media to make it easier to understand.
The role of early childhood education in fostering awareness of waste management in
Palembang City has demonstrated success based on the efforts that have been made.
Although there are still some conditions that have not been fully implemented by early
childhood children, several identified aspects indicate that the children understand
sustainable waste management. Viewed through Freire’s empowerment framework, this
study’s findings reveal a system in early formation. Evidence of dialogue is present in
teacher—student interactions and parental reinforcement at home, though it remains
largely one-directional (teacher to child) rather than genuinely dialogic. Critical reflection
the capacity to understand the structural causes of waste problems and one’s role within
them is nascent at best: children demonstrate awareness of consequences (nearly all
understand the dangers of littering) but lack conceptual depth in areas like waste
categorization and circular economy practices. Collective action is most visibly present
in community-level partnerships between schools, parents, and HIMPAUDI. To advance
from compliance to conscientization, future initiatives should prioritize problem-posing
pedagogy, iterative dialogue with families, and experiential encounters with waste
recovery systems such as waste banks. The local government’s continued investment in
infrastructure particularly in improving trash bin quality and availability is a necessary,
if not sufficient, precondition for this transformation. The recommendation given to foster
waste awareness among early childhood in Palembang is that the local government should
consider providing facilities in the form of trash bins to address the limited availability of
trash bins and prevent improper waste disposal. Additionally, there is a need to enhance
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waste education for parents, with the aim of encouraging them to focus more on teaching
children to dispose of waste properly and maintain cleanliness.
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