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ABSTRACT

Waste management remains a significant global challenge, particularly in informal settlements where limited
infrastructure and environmental awareness exacerbate pollution and health risks. This study investigates the role
of environmental education in improving waste management practices among informal settlers in Barangay San
Isidro, Talacogon, Agusan Del Sur. Guided by Environmental Behavior Theory and Social Learning Theory, the
research explores the relationship between environmental awareness, community involvement, and the adoption
of effective waste disposal methods. Using a descriptive research design with correlation analysis, structured
surveys and interviews were conducted with 135 respondents. Results reveal that while residents exhibit high
awareness of waste segregation and disposal, challenges remain in recycling participation and access to
educational resources. Although respondents recognize the environmental impact of improper waste disposal,
participation in community-led initiatives is inconsistent. Barriers such as inadequate infrastructure, limited
training access, and socioeconomic constraints hinder long-term behavioral change. Statistical analysis confirms
that environmental education significantly influences waste management behaviors, highlighting the need for
enhanced awareness programs, stronger community engagement, and greater access to educational materials. The
study’s findings align with national policies like the Ecological Solid Waste Management Act (RA 9003), offering
recommendations to strengthen environmental education, expand training resources, and foster collaboration
between local government units (LGUs) and community organizations. By empowering informal settlers with
knowledge and practical skills, this study advocates for sustainable waste management practices that will
contribute to cleaner, more environmentally sustainable communities.

Keywords: Waste Management, Environmental Education, Informal Settlers, Community Engagement,
Sustainability

INTRODUCTION

Enhancing waste management practices through environmental education has been a globally
significant initiative, directly addressing one of the most pressing environmental challenges—waste
generation and its impact on ecosystems. Globally, improper waste disposal contributed to pollution,
habitat destruction, and climate change, with millions of tons of waste ending up in landfills,
waterways, and oceans annually. Environmental education empowered individuals and communities
with the knowledge and skills necessary to reduce, reuse, and recycle waste effectively, fostering
sustainable behaviors and attitudes (United Nations Environment Programme, 2024). This initiative
has been particularly vital for marginalized communities, such as informal settlers, who often lived in
areas with inadequate waste management infrastructure. By promoting awareness, practical skills, and
active engagement, environmental education supported global goals like the United Nations’
Sustainable Development Goals (SDG 12: Responsible Consumption and Production), reducing
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environmental degradation, and ensuring healthier, more sustainable communities worldwide.

Implementing waste management practices through environmental education among informal settlers
had a profound influence on the local setting. Informal settlements often faced challenges such as
inadequate waste disposal systems, leading to environmental degradation and health risks (Gabasiane
et al., 2023). By raising awareness and providing practical training, such initiatives equipped residents
with the knowledge and skills to segregate, recycle, and properly dispose of waste. This not only
reduced the volume of waste in local landfills but also enhanced the cleanliness and sanitation of the
community, promoting healthier living conditions. Moreover, community engagement fostered
collective responsibility, encouraging residents to adopt sustainable habits and advocate for better
waste management policies.

Despite efforts to enhance waste management practices through environmental education, significant
gaps remained, particularly in informal settler communities. These gaps included limited access to
educational resources, such as training materials and workshops tailored to the specific needs of
marginalized populations. Additionally, there was often a lack of consistent community engagement,
which hampered sustained behavioral change. Infrastructure deficiencies, like inadequate waste
collection systems, further undermined the effectiveness of educational initiatives. Moreover, cultural
and economic barriers, such as low prioritization of waste management due to poverty or lack of
awareness, exacerbated the problem. Research often highlighted the positive impacts of education but
failed to address long-term monitoring and evaluation of waste management programs in these
communities. Addressing these gaps required a comprehensive approach that integrated education,
policy support, infrastructure improvement, and ongoing community involvement.

In the Philippine setting, enhancing waste management practices through environmental education has
been crucial due to the country’s growing waste crisis and its vulnerability to environmental
degradation. The Philippines generated over 21 million tons of waste annually, with a significant
portion ending up in waterways, contributing to pollution and flooding. Informal settler communities,
often residing in urban areas without proper waste disposal systems, were disproportionately affected
by poor waste management (Pitogo et al., 2021). Environmental education played a key role in
equipping these communities with the knowledge and skills to adopt sustainable waste management
practices, such as segregation and recycling. These efforts not only improved community sanitation
and reduced health risks but also contributed to national environmental goals, such as reducing marine
litter and achieving sustainable development.

In the Philippine setting, the legal framework for waste management is anchored in Republic Act No.
9003, or the Ecological Solid Waste Management Act of 2000, which mandates a systematic,
comprehensive, and ecological approach to solid waste management. This law emphasized waste
reduction at the source, segregation, recycling, and proper disposal. Local government units (LGUs)
were tasked with implementing waste management programs, including establishing materials
recovery facilities (MRFs) and conducting public education campaigns. The law also penalized
littering, open dumping, and other improper waste disposal practices. However, enforcement remained
a significant challenge, particularly in informal settler communities where limited infrastructure and
resources hindered compliance. Enhancing awareness and education was crucial to bridging this gap,
ensuring that residents understood their responsibilities and rights under the law, while empowering
LGUs and other stakeholders to uphold environmental justice and sustainability.

In the Agusan del Sur setting, enhancing waste management practices through environmental
education was particularly important due to the province's reliance on its rich natural resources and
ecosystems for economic and social well-being. Agusan del Sur, known for its extensive forests, rivers,
and biodiversity, faced challenges from increasing waste generation due to urbanization and economic
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activities (Castro, Codifiera, & Toquero, 2022). Informal settler communities, often situated near rivers
and flood-prone areas, were at greater risk of health issues and environmental hazards caused by
improper waste disposal. Environmental education could empower these communities to adopt
sustainable practices such as waste segregation, recycling, and composting, reducing pollution in
critical water systems like the Agusan River. By fostering community involvement and awareness,
these initiatives helped mitigate flooding and promote resilience against environmental challenges,
contributing to the province's sustainable development and ecological preservation efforts (Santos,
Fernandez, & Ilustre, 2022).

Conducting a study on enhancing waste management practices through environmental education in
informal settler communities was essential for several reasons. First, it addressed the urgent need to
mitigate environmental degradation caused by improper waste disposal, which significantly impacted
public health and local ecosystems. Second, it empowered marginalized communities with knowledge
and practical skills to adopt sustainable waste practices, fostering long-term behavioral changes that
contributed to community resilience. Third, the study provided valuable insights for policymakers to
design effective waste management programs that aligned with the unique socio-economic challenges
of informal settlers. Lastly, it supported broader environmental sustainability goals, such as reducing
pollution and promoting resource conservation, which were critical for achieving national and global
development objectives.

The study aimed to achieve four key objectives. First, it sought to assess the level of awareness and
understanding of waste management practices among informal settlers in the target community.
Second, it aimed to identify the challenges and barriers these communities faced in adopting proper
waste disposal and recycling practices. Third, the study intended to evaluate the effectiveness of
environmental education programs in influencing waste management behaviors and attitudes. Lastly,
it aimed to develop practical recommendations and strategies to enhance waste management practices
through targeted educational interventions, contributing to the overall sustainability and cleanliness of
the community.

LITERATURE REVIEW

Environmental education plays a crucial role in improving waste management practices by fostering
awareness, knowledge, and responsible behavior toward sustainability. It equips individuals and
communities with the necessary skills to address waste-related issues such as segregation, recycling,
and sustainable disposal methods (ClimaTalk Contributor, 2024). Awareness programs are essential
in educating communities about the environmental and health impacts of improper waste management,
which increases participation in sustainable practices like recycling and waste reduction (North
American Association for Environmental Education, 2024). Understanding the environmental
consequences of waste, such as pollution and health hazards, motivates individuals to adopt more eco-
friendly behaviors (ClimaTalk Contributor, 2024). Community engagement activities, like clean-up
drives and recycling campaigns, also play a significant role in promoting waste management by
fostering a collective sense of responsibility and encouraging collaborative efforts to improve local
systems (Earth Force, 2024).

Access to educational materials, such as posters and videos, further facilitates the adoption of waste
management practices by providing practical guidance on sorting and recycling (Discovery Education,
2024). Practical training programs offer hands-on experience in waste management techniques,
ensuring that theoretical knowledge is applied effectively in communities (Eco-Schools England,
2024). Waste management practices, when integrated into educational initiatives, bridge the gap
between awareness and action, helping individuals adopt sustainable behaviors like reducing, reusing,
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and recycling waste (Aguilar & Bautista, 2020). Waste segregation, in particular, is essential in
ensuring that different types of waste are disposed of or recycled properly, reducing landfill usage and
minimizing pollution (Aguilar & Bautista, 2020). Recycling helps conserve natural resources, reduce
energy consumption, and lower pollution levels, making it a cornerstone of sustainable development
(Cruz & Villanueva, 2019).

Proper disposal methods are vital in maintaining public hygiene and preventing environmental
contamination, ensuring that hazardous materials are disposed of safely (Dela Cruz & Mendoza,
2021). Reducing waste generation by using reusable products and reducing single-use plastics is
equally important, addressing the problem at its source and significantly reducing overall waste (Lopez
& Santos, 2022). Community cleanliness and sanitation are directly linked to effective waste
management systems, as clean and sanitary communities reduce the spread of diseases and contribute
to healthier environments (Reyes & Garcia, 2018). Educational campaigns that emphasize the
environmental impact of waste management behaviors lead to higher participation rates in segregation
and recycling, highlighting the importance of localized, targeted interventions (Cruz & Villanueva,
2019). Tailored educational approaches that consider the socio-economic realities of informal settler
communities are particularly effective in driving behavioral change and enhancing community
engagement (Yu et al., 2023). Furthermore, integrating educational efforts with policy support ensures
that communities are not only equipped with knowledge but also understand their rights and
responsibilities under local waste management regulations (Pitogo et al., 2021). Overall, these studies
emphasize the critical role of environmental education in fostering sustainable waste management
practices and improving environmental outcomes in marginalized communities.

MATERIALS AND METHODS

The study employed a descriptive research design with regression analysis to assess the influence of
environmental education on waste management practices among informal settlers in Barangay San
Isidro, Talacogon, Agusan del Sur. This design allowed for the examination of relationships between
key variables such as awareness programs, knowledge of environmental impact, community
engagement activities, and waste management behaviors, including waste segregation, recycling, and
proper disposal. The locale for the study, Barangay San Isidro, was selected due to its socio-economic
challenges and limited waste management infrastructure, making it an ideal setting for this research.
The sample consisted of 135 informal settler households, chosen using a purposive sampling
technique, to ensure that participants were directly involved in or impacted by waste management
practices.

Data collection involved distributing structured questionnaires to household heads or representatives
in the selected informal settler households. The questionnaire assessed participants' demographic
information, awareness, and knowledge of environmental education programs, and their waste
management practices. To ensure reliability and validity, a pilot study was conducted with 30
respondents from a neighboring barangay, and Cronbach’s alpha was used to measure the internal
consistency of the instrument. The instrument was also reviewed by experts to ensure its relevance and
clarity. Scoring was based on a 4-point Likert scale, with high scores indicating greater awareness and
engagement in waste management practices.

The data was analyzed using descriptive statistics, including frequency, percentage, mean, and
standard deviation, to summarize the information. Inferential statistics such as T-tests and ANOVA
were used to identify significant differences in waste management practices based on respondents'
profiles. Regression analysis was employed to test the influence of environmental education on waste
management practices. Ethical considerations were strictly adhered to, including obtaining informed
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consent, ensuring confidentiality, and maintaining cultural sensitivity throughout the research process.
RESULTS AND DISCUSSION

1. How are the respondents characterized in terms of Profile?

Table 1 presents the frequency and percentage distribution of respondents in terms of sex. The table
shows that out of 135 respondents, 58 were male, representing 43.0% of the total, while 77 were
female, making up 57.0%. The data indicate that female respondents had a higher frequency than male
respondents, which suggests a potential gender imbalance in the sample. This could imply that females
were more likely to participate in this study, which may be influenced by the subject matter or other
social factors. Understanding the gender distribution is important for interpreting the results and
generalizing them to the broader population (Smith et al., 2022).

Table 1
Frequency and Percentage Distribution of Respondents' Profiles in Terms of Sex

Profile Specification Frequency Percentage
Male 58 43.0%
Female 77 57.0%
Total 135 100.0%

Table 2 illustrates the frequency and percentage distribution of respondents by age group. The age
group "33 years and above" had the highest number of respondents, with 78 individuals, accounting
for 57.8% of the total. In contrast, the age group "23-27 years" had the fewest respondents, with only
11 individuals, representing 8.1%. The data shows that the majority of respondents were older, which
may suggest that older individuals were more inclined to participate in the study. This could be
attributed to factors such as greater interest or stability, which made them more likely to engage. The
underrepresentation of younger individuals could point to barriers to participation, such as a lack of
time, awareness, or interest in the study (Miller & Tran, 2022).

Table 2
Frequency and Percentage Distribution of Respondents in Terms of Age

Profile Characteristics Frequency Percentage
18-22 16 11.90%
23-27 11 8.10%
28-32 10 7.40%
33-37 20 14.80%

33 and above 78 57.80%
Total 135 100.0%

Table 3 outlines the frequency and percentage distribution of respondents in terms of civil status.
Among the 135 respondents, 100 were married, making up 74.1%, while 35 were single, representing
25.9%. The data reveals that married individuals had a higher frequency, which could indicate that
married individuals were more likely to engage in the study. This may reflect greater social stability
or a more vested interest in the subject matter. The lower participation from single individuals suggests
that this group might have different priorities or constraints that limit their involvement in surveys
(Williams & Nguyen, 2023).
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Table 3
Frequency and Percentage Distribution of Respondents in Terms of Civil Status
Profile Characteristics Frequency Percentage
Single 35 25.9%
Married 100 74.1%
Total 135 100.0%

Table 4 displays the frequency and percentage distribution of respondents according to their
educational attainment. Among the respondents, 63 had completed high school, making up 46.7% of
the total, while 42 had an undergraduate degree, representing 31.1%. Only 6 respondents had a master's
degree, accounting for 4.4%. The majority of respondents had a high school education, suggesting that
the study was more appealing to individuals with a secondary or undergraduate level of education. The
underrepresentation of respondents with higher education could reflect barriers to participation or a
mismatch between the subject matter and higher educational levels (Evans et al., 2022).

Table 4
Frequency and Percentage Distribution of Respondents in Terms of Education

Profile Characteristics Frequency Percentage
Elementary 24 17.8%
High School 63 46.7%
Undergraduate Degree 42 31.1%
Master's Degree 6 4.4%

Total 135 100.0%

2. How do the respondents assess environmental education in terms of:
2.1 Awareness Programs;
2.2 Knowledge of Environmental Impact;
2.3 Community Engagement Activities;
2.4 Access to Educational Materials; and
2.5 Practical Training?

Table 5 describes the assessment of respondents on environmental education focusing on awareness
programs. The overall mean is 3.40 with a standard deviation of 0.55, indicating "Very High
Awareness" and an interpretation of "Excellent Knowledge." This suggests that respondents are highly
aware of environmental programs in their community, reflecting effective dissemination of
information and active involvement in such initiatives. The item with the highest mean is “I am aware
of environmental education programs in my community,” with a mean of 3.43 and a standard deviation
of 0.62. This result highlights the success of community-based education efforts in raising awareness
of environmental issues.

On the other hand, the item with the lowest mean is “Awareness campaigns are frequent and accessible
in my area,” with a mean of 3.37 and a standard deviation of 0.56. Despite being the lowest, it still
falls under "Very High Awareness," indicating some limitations in the reach or frequency of
campaigns, which might hinder optimal engagement. Continuous improvement in the accessibility and
frequency of campaigns could enhance their effectiveness (Kumar & Mishra, 2021; Garcia et al.,
2022).
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Table 5
The Respondents’ Assessment of Environmental Education in Terms of Awareness Programs
Items Mean SD Description Interpretation
Iam aware of environmental education programs in my 3.43 0.62 Very High Excellent Knowledge
community Awareness
Loc_al awareness programs effectively address key 341 055 Very High Excellent Knowledge
environmental issues Awareness
I actively participate in environmental awareness initiatives 3.38 0.52 Very High Excellent Knowledge
Awareness
Awgreness programs have influenced my behavior towards the 3.41 051 Very High Excellent Knowledge
environment Awareness
Awareness campaigns are frequent and accessible in my area  3.37 0.56 Xery High Excellent Knowledge
wareness
Overall Mean 3.40 0.55 Very High Excellent Knowledge
Awareness

Table 6 discusses the respondents’ assessment of environmental education in terms of their knowledge
of environmental impacts. The overall mean is 3.60 with a standard deviation of 0.50, which
corresponds to “Very High Awareness” and an interpretation of "Excellent Knowledge." This indicates
that respondents have a strong understanding of environmental issues and their implications,
suggesting effective environmental education programs. The item with the highest mean is “I
understand how pollution affects local ecosystems,” which scored 3.66 with a standard deviation of
0.48. This result emphasizes the importance and success of educational initiatives in highlighting the
critical impact of pollution on ecosystems. Conversely, the item with the lowest mean is “I am familiar
with the concept of sustainable development,” with a mean of 3.52 and a standard deviation of 0.50.
Despite being the lowest, it still falls under “Very High Awareness” and is interpreted as "Excellent
Knowledge." This finding indicates a slight gap in understanding or emphasis on sustainable
development concepts, which may require further reinforcement (Reyes et al., 2022).

Table 6
The Respondents’ Assessment of Environmental Education in Terms of
Knowledge of Environmental Impact

Items Mean SD Description Interpretation

I understand the impact of my actions on the environment 3.61 0.50 Very High Excellent Knowledge
Awareness

Iam aware of the major environmental challenges facing my 3.64 048 Very High Excellent Knowledge

community Awareness

E1_1V1ronmental education has increased my knowledge about 3.57 0.54 Very High Excellent Knowledge

climate change Awareness

I am familiar with the concept of sustainable development 3.52 0.50 Very High Excellent Knowledge
Awareness

I understand how pollution affects local ecosystems 3.66 0.48 Very High Excellent Knowledge
Awareness

Overall Mean 3.60 0.50 Very High Excellent Knowledge
Awareness

Table 7 describes the respondents' assessment of community engagement activities related to
environmental education. The overall mean is 3.03 with a standard deviation of 0.49, which falls under
“High Awareness” and is interpreted as "Good Awareness." This indicates that respondents
demonstrate a moderate level of engagement in community environmental activities, reflecting some
success in fostering collective action but also opportunities for improvement. The item with the highest
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mean is “I regularly attend community meetings focused on the environment,” with a mean of 3.20
and a standard deviation of 0.68. This finding underscores the effectiveness of community meetings
in facilitating environmental discussions and engagement. However, the item with the lowest mean is
“I collaborate with others in my community to address environmental issues,” with a mean of 2.92 and
a standard deviation of 0.50. This indicates a potential gap in collective action or collaboration, which
may be attributed to limited resources or insufficient communication strategies. These findings suggest
the need for more structured and inclusive community programs that encourage collaboration (Diaz &
Morente, 2022; Lim et al., 2023).

Table 7
The Respondents’ Assessment of Environmental Education in Terms of
Knowledge of Community Engagement Activities

Items Mean SD Description Interpretation
I participate in community-led environmental clean-up activities 3.03 0.49 High Awareness Good Awareness
I co_llaborate w1_th others in my community to address 292 050 High Awareness Good Awareness
environmental issues
_Commumty activities have improved environmental awareness 208 041 High Awareness Good Awareness
in my area
I feel my community is proactive in addressing environmental 3.04 036 High Awareness Good Awareness
concerns
I regularly attend community meetings focused on the 3.20 0.68 High Awareness Good Awareness
environment
Overall Mean 3.03 0.49 High Awareness  Good Awareness

Table 8 describes respondents’ assessment of their access to educational materials related to
environmental education. The overall mean is 2.80 with a standard deviation of 0.61, categorized as
“High Awareness” and interpreted as "Good Awareness." While respondents generally have adequate
access to environmental educational resources, there remains room for improvement, particularly in
ensuring equitable availability and quality of materials. The item with the highest mean is “Educational
materials in my language are readily available,” with a mean of 3.08 and a standard deviation of 0.81,
highlighting the importance of language accessibility. However, the item with the lowest mean is
“Online resources have improved my understanding of environmental issues,” with a mean of 2.53
and a standard deviation of 0.62. This finding suggests that the potential of online resources to enhance
environmental knowledge may be underutilized, possibly due to limited digital literacy or access (Kim
& Santos, 2021).

Table 8
The Respondents’ Assessment of Environmental Education in Terms of
Knowledge of Access to Educational Materials

Items Mean SD Description Interpretation
I have access to books or guides on environmental education 2.73 0.56 High Awareness Good Awareness
Educational materials in my area are up-to-date and relevant 2.75 0.57 High Awareness Good Awareness
gﬁf&ﬁiﬁﬁ:ﬁf improved my understanding of 2.53 0.62 High Awareness Good Awareness
I find the available educational materials easy to understand 2.89 0.50 High Awareness Good Awareness
Educational materials in my language are readily available 3.08 0.81 High Awareness Good Awareness
Overall Mean 2.80 0.61 High Awareness  Good Awareness

Table 9 describes respondents’ assessment of environmental education concerning practical training.
The overall mean is 2.86 with a standard deviation of 0.54, categorized as “High Awareness” and
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interpreted as "Good Awareness." This indicates that practical training has been moderately effective
in imparting environmental skills. The items with the highest mean are related to specific
environmental practices such as recycling, water conservation, and energy-saving practices. However,
the item with the lowest mean is “I have attended workshops focused on practical environmental
skills,” suggesting a relative gap in workshop participation (Lopez & Garcia, 2022). Expanding access
to workshops and increasing engagement opportunities can further strengthen respondents’ practical
environmental skills.

Table 9
The Respondents’ Assessment of Environmental Education in Terms of Practical Training
Items Mean SD Description Interpretation

ililialll\;e attended workshops focused on practical environmental 285 0.59  High Awareness Good Awareness
Practical training has improved my ability to recycle effectively  2.87 0.56  High Awareness Good Awareness

I have learned composting techniques through practical training  2.86 0.49 High Awareness Good Awareness
Hands-on training has helped me understand water conservation 287 051 High Awareness Good Awareness
methods

I kpqw how to implement energy-saving practices after receiving 287 053 High Awareness Good Awareness
traming

Overall Mean 2.86 0.54 High Awareness  Good Awareness

3. How do the respondents assess the waste management practices in terms of:
3.1 Waste Segregation;
3.2 Recycling Practices;
3.3 Proper Disposal Methods;
3.4 Reduction of Waste Generation;
3.5 Community Cleanliness and Sanitation?

Table 10 illustrates respondents’ assessment of their waste management practices, specifically
focusing on waste segregation. The overall mean is 3.55 with a standard deviation of 0.52, categorized
as “Very High Engagement” and interpreted as "Consistently Involved." This indicates that
respondents are highly engaged in waste segregation practices, reflecting effective waste management
efforts and a strong commitment to environmental stewardship. The item with the highest mean is “I
separate biodegradable and non-biodegradable waste at home,” with a mean of 3.78 and a standard
deviation of 0.42, which emphasizes the success of household-level waste segregation initiatives.
However, the lowest mean is for the item “I teach others in my household about proper waste
segregation,” with a mean of 3.33 and a standard deviation of 0.70, suggesting relatively lower levels
of knowledge-sharing within households. This highlights the need for enhanced collaborative learning
and communication about waste management (Fernandez & Cruz, 2023).

Table 10
The Respondents’ Assessment of Waste Management Practices in Terms of Waste Segregation

Items Mean SD Description Interpretation
I separate biodegradable and non-biodegradable waste at home 3.78  0.42 Very High Engagement  Consistently Involved
I have access to separate bins for different types of waste 334 051 Very High Engagement  Consistently Involved
Waste segregation is actively promoted in my community 3.63 050  Very High Engagement  Consistently Involved
I understand the importance of segregating waste 3.66 049 Very High Engagement  Consistently Involved
I teach others in my household about proper waste segregation 3.33  0.70  High Awareness Good Awareness
Overall Mean 355 0.52 Very High Engagement Consistently Involved
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Table 11 illustrates respondents’ assessment of their recycling practices as part of waste management
efforts. The overall mean is 3.12 with a standard deviation of 0.60, categorized as “High Engagement”
and interpreted as "Participate but Not Comprehensively." This suggests that respondents engage in
recycling activities, but their participation is not consistent or comprehensive. The item with the
highest mean is “I know how to clean and prepare items for recycling,” with a mean of 3.33 and a
standard deviation of 0.47, indicating that respondents are well-informed about the process. However,
the lowest mean is “My community regularly conducts recycling drives,” with a mean of 2.76 and a
standard deviation of 0.73, suggesting a gap in community-driven recycling initiatives. These findings
point to the need for reinforcing community-level recycling programs and improving participation
(Garcia & Torres, 2023).
Table 11
The Respondents’ Assessment of Waste Management Practices in Terms of Recycling Practices

Items Mean SD Description Interpretation

I actively recycle paper, plastics, glass, and metals 3.30 0.51  Very High Engagement  Consistently Involved

. e o . Participate But Not
Recycling facilities are accessible in my area 2.90 0.82  High Engagement Comprehensively
I know how to clean and prepare items for recycling  3.33 0.47  Very High Engagement  Consistently Involved
I am aware of the benefits of recycling waste materials 3.31 0.48  Very High Engagement  Consistently Involved

Participate But Not
Comprehensively

Participate But Not
Comprehensively

My community regularly conducts recycling drives ~ 2.76 0.73  High Engagement

Overall Mean 3.12 0.60 High Engagement

Table 12 illustrates respondents’ assessment of waste management practices with a focus on proper
disposal methods. The overall mean is 3.13 with a standard deviation of 0.61, categorized as “High
Engagement” and interpreted as "Participate but Not Comprehensively." This shows that respondents
are engaged in proper disposal practices but still face barriers in achieving full consistency or access
to necessary resources. The item with the highest mean is “I am aware of local guidelines for proper
waste disposal,” with a mean of 3.34 and a standard deviation of 0.48, reflecting solid knowledge of
local waste management policies. The lowest mean is for “My community provides adequate facilities
for proper waste disposal,” with a mean of 2.64 and a standard deviation of 0.74, pointing to inadequate
infrastructure for waste disposal. These findings highlight the importance of reinforcing local
infrastructure and continuing awareness campaigns to ensure sustainable waste disposal practices
(Davis & Miller, 2022).

Table 12
The Respondents’ Assessment of Waste Management Practices in Terms of
Proper Disposal Methods

Items Mean SD Description Interpretation

Participate But Not
Comprehensively

I dispose of hazardous waste (e.g., batteries, chemicals) in a

responsible way 3.06  0.84 High Engagement

I am aware of local guidelines for proper waste disposal 334 048 Very High Engagement  Consistently Involved

My community provides adequate facilities for proper waste Participate But Not

2.64 0.74 High Engagement

disposal Comprehensively
I avoid dumping waste in unauthorized areas 3.31 0.48  Very High Engagement  Consistently Involved
. . Participate But Not
I separate e-waste for proper disposal 331 0.50 High Engagement Comprehensively
Overall Mean 3.13 0.61 High Engagement Participate B.ut Not
Comprehensively
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Table 13 illustrates respondents’ assessment of their efforts to reduce waste generation. The overall
mean is 3.15 with a standard deviation of 0.48, categorized as “High Engagement” and interpreted as
"Participate but Not Comprehensively." This indicates that while respondents are involved in waste
reduction efforts, there remains room for improvement. The highest mean is for “I reuse items like
bags, jars, or containers to minimize waste,” with a mean of 3.27 and a standard deviation of 0.45,
reflecting strong engagement in reusability practices. The lowest mean is “I consciously avoid buying
items with excessive packaging,” with a mean of 2.90 and a standard deviation of 0.72, indicating a
need for greater awareness and effort in reducing waste at the source (Brown et al., 2022).

Table 13
The Respondents’ Assessment of Waste Management Practices in Terms of
Reduction of Waste Generation

Items Mean SD Description Interpretation

Participate But Not

I consciously avoid buying items with excessive packaging 2.90  0.72 High Engagement Comprehensively

I reuse items like bags, jars, or containers to minimize waste 3.27 0.45 Very High Engagement  Consistently Involved

Participate But Not

I compost organic waste to reduce waste sent to landfills 3.21 0.44 High Engagement Comprehensively

I choose sustainable alternatives to single-use plastics 3.19 0.41 High Engagement Participate B_u t Not
Comprehensively
Participate But Not
Comprehensively
Participate But Not
Comprehensively

I am mindful of generating less waste when planning meals  3.16 0.38 High Engagement

Overall Mean 3.15 0.48 High Engagement

Table 14 illustrates respondents’ assessment of community cleanliness and sanitation. The overall
mean is 3.06 with a standard deviation of 0.36, categorized as “High Engagement” and interpreted as
"Participate but Not Comprehensively." This indicates moderate engagement in maintaining
cleanliness and sanitation within the community. The highest mean is for “I contribute to maintaining
cleanliness in my neighborhood,” with a mean of 3.10 and a standard deviation of 0.32. The lowest
mean is for “My community has a system for reporting cleanliness and sanitation issues,” with a mean
of 3.01 and a standard deviation of 0.32, suggesting gaps in the infrastructure for addressing sanitation
issues systematically. Strengthening reporting mechanisms and fostering collective responsibility
could enhance overall engagement in community cleanliness efforts (Hernandez & Lee, 2022).

Table 14
The Respondents’ Assessment of Waste Management Practices in Terms of
Community Cleanliness and Sanitation

Items Mean SD Description Interpretation

My community conducts regular cleanliness drives 3.08 039 High Engagement Participate B_u t Not
Comprehensively

Public areas in my locality are well-maintained and clean 3.08 0.32 High Engagement Participate B_u t Not
Comprehensively

Samt?mon facilities in my community are accessible and 3.04 044 High Engagement Participate B_ut Not
functional Comprehensively

Participate But Not

I contribute to maintaining cleanliness in my neighborhood  3.10 0.32 High Engagement Comprehensively

My community has a system for reporting cleanliness and Participate But Not

3.01 0.32 High Engagement

sanitation issues Comprehensively
Overall Mean 3.06 0.36 High Engagement Participate B.ut Not
Comprehensively
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4. Is there a significant difference in the waste management practices when grouped according
to their profile?

Table 15 shows the results of t-tests and ANOVA used to determine the significant difference in waste
management practices when respondents are grouped according to their demographic profiles: sex,
civil status, age, and education. The data reveals that for sex, the t-value is 5.325, and the p-value is
0.023, leading to the rejection of the null hypothesis (Ho), indicating a significant difference in waste
management practices based on sex. For civil status, the t-value is 1.861, and the p-value is 0.175,
which fails to reject the null hypothesis, meaning there is no significant difference in waste
management practices based on civil status.

For age, the ANOVA test shows an F-value of 2.432 and a p-value of 0.051, which fails to reject the
null hypothesis, indicating no significant difference in waste management practices across age groups.
Similarly, for education, the ANOVA test shows an F-value of 2.135 and a p-value of 0.099, which
also fails to reject the null hypothesis, suggesting that there is no significant difference in waste
management practices based on educational attainment.

The significant difference in waste management practices between sexes implies that females (mean
= 3.26) demonstrate better waste management practices compared to males (mean = 3.10). This finding
aligns with the research by Cruz and Santos (2022), which suggests that women are more likely to
engage in environmental behaviors, often driven by stronger environmental awareness and a sense of
responsibility. The gender difference may reflect the roles women typically take in household
management, including waste segregation and recycling. These findings highlight the need for targeted
interventions that address the behaviors and motivations of both sexes. Educational campaigns and
policies could aim to engage men more actively in waste management practices, emphasizing their
role in environmental sustainability to enhance community-wide participation and improve overall
waste management effectiveness.

Test of Difference in t-test

Table 15
Profiles and Waste Management Practices
Category Mean t-value p-value Decision on Ho Remarks
Sex
Male 3.10 5.325 0.023 Rejected Significant
Female 3.26
Civil Status
Single 3.11 1.861 0.175 Failed to reject Not significant
Married 3.22

Test of Difference in ANOVA

Waste Management F p- Decision on

Profile Practices Category Mean value value Ho Remarks
Age 18-22 3.00 2432 0.051 Failed to reject NOt .
significant
23-27 3.09
28-32 3.00
33-37 3.25
38 and above 3.26
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Profile Waste Maqagement Category Mean F- p- Decision on Remarks
Practices value value Ho

Education Elementary 3.29 2135 0.099 Failed to reject NOt .
significant
High School 3.16
Undergraduate 314
Degree

Master’s Degree 3.50
Legend: Ho is rejected if p-value < 0.05; Ho is failed to reject if p-value > 0.05.

5. Does environmental education influence the waste management practices?

Table 16 explains the influence of environmental education on waste management practices. The study
reveals that environmental education in terms of Knowledge of Environmental Impact has a coefficient
of 0.354, and Community Engagement Activities has a coefficient of 0.316. Moreover, Knowledge of
Environmental Impact has the highest score of influence towards waste management practices.

The finding that Knowledge of Environmental Impact has the highest score of influence towards waste
management practices suggests that understanding the consequences of environmental issues is a
critical driver of responsible behavior. Individuals who are well-informed about the impact of waste
on ecosystems, public health, and climate change are more likely to adopt effective waste management
practices such as segregation, recycling, and proper disposal. Such knowledge fosters a sense of
accountability and empowers individuals to make informed decisions, aligning their actions with
environmental sustainability goals. As highlighted by Zhang et al. (2023), awareness of the
environmental consequences of waste is strongly correlated with proactive waste management
behaviors, emphasizing the role of education in shaping sustainable habits.

This finding implies the importance of integrating environmental education into community programs,
school curricula, and workplace training. By focusing on the environmental impact of waste,
stakeholders can cultivate a deeper understanding and commitment among individuals, leading to
collective action in waste reduction. Policymakers can leverage this knowledge-based approach by
designing campaigns that clearly communicate the tangible benefits of waste management for
environmental preservation. Enhancing environmental literacy can bridge the gap between awareness
and action, fostering long-term behavioral change and contributing to broader sustainability efforts.

Moreover, with a per-unit increase in Knowledge of Environmental Impact, there is a 0.354 increase
in waste management practices, and with a per-unit increase in Community Engagement Activities,
there is a 0.316 increase in waste management practices. The fitted regression model 1 is expressed as
follows:

Y =2.846 + 0.354 X2 + 0.316 X3

Where:
e Y =Waste Management Practices
e X2 =Knowledge of Environmental Impact
e X3 = Community Engagement Activities

Additionally, linear regression analysis for Model 2 examines the direct influence of environmental
education on waste management practices. The data reveals a statistically significant influence of
environmental education on waste management practices. Therefore, the null hypothesis, which states
that environmental education does not influence waste management practices, is rejected. This
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indicates that exposure to environmental education enhances knowledge, awareness, and motivation
to adopt sustainable practices such as waste segregation, recycling, and proper disposal. By equipping
individuals with critical information about environmental challenges and the role of waste
management in mitigating these issues, education fosters a sense of responsibility and empowerment
to contribute to environmental sustainability.

As noted by Nguyen and Le (2023), environmental education significantly impacts the adoption of
eco-friendly behaviors by bridging the gap between knowledge and actionable practices. This finding
implies the need to prioritize environmental education as a core strategy for promoting waste
management. Institutions, policymakers, and community leaders should integrate environmental
education into formal and informal learning platforms to ensure accessibility and inclusivity. Tailored
programs that address local waste management challenges and provide practical solutions can further
amplify this influence. Furthermore, continuous engagement through workshops, campaigns, and
digital content can sustain interest and commitment among diverse demographics. By strengthening
environmental education, communities can foster collective action and long-term behavioral change,
ultimately contributing to the achievement of global sustainability goals.

The fitted regression model 2 is expressed as follows:
Y =4.103 +0.293 X1
Where:

e Y =Waste Management Practices

e X1 = Environmental Education

Moreover, Model 2 indicates a statistically significant model (ANOVA F = 7.164, p = 0.008),
suggesting that environmental education is a significant predictor of waste management practices. The
adjusted R? value of 0.440 or 44.0% indicates the proportion of variance in the influence of
environmental education on waste management practices as explained by the model.

Table 16
Model 1: Linear Regression Analysis of Environmental Education and
Waste Management Practices

. Unstandardized Standardized .
Predictors Coefficients (B) SE Coefficient (B) t-value (p-value) Interpretation

(Constant) 2.846 0.332 8.576 (0.000)

X1: Awareness Programs -0.298 0.083 -0.377 3.573 (0.000) N.Ot .
Significant

X2: Knowledge of 0.354 0.078  0.443 4.515(0.000)  Significant

Environmental Impact

f : Community Engagement , ¢ 0083 0313 3.81 (0.000) Significant

ctivities

X4: Access to Educational Not

Materials -0.336 0.084 -0.421 4.016 (0.000) Significant

X3: Practical Training 0.027 0.069 0.036 0.397 (0.692) N.Ot .
Significant

Adjusted R? 0.358

. F=15947,p <
ANOVA for Regression 0.001
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CONCLUSION

The findings of the study demonstrated that environmental education significantly influences waste
management practices, particularly through knowledge of environmental impact and community
engagement activities. This conclusion aligns with the principles of Environmental Behavior Theory,
which posits that awareness and understanding of environmental issues are key drivers of pro-
environmental behavior. The study confirmed this theory, as respondents with higher awareness and
knowledge of environmental impacts exhibited more consistent engagement in waste management
practices.

Additionally, the results supported Social Learning Theory, which asserts that individuals adopt
behaviors through observation, interaction, and participation in social and community contexts. The
significant influence of community engagement activities on waste management practices highlighted
the role of shared learning experiences and collective action in promoting sustainable behaviors. These
findings emphasize the importance of environmental education at both the individual and community
levels, demonstrating its effectiveness in fostering responsible waste management practices and
validating the theoretical frameworks that underpinned the study.

Recommendations
Based on the findings and conclusions of the study, the following recommendations are proposed:

1. Local Government Units (LGUs). LGUs may consider enhancing their environmental education
programs by integrating topics on the impact of waste management and sustainable practices. They
could allocate resources for community engagement activities to encourage active participation
among informal settlers and provide incentives for households practicing proper waste
management. Additionally, LGUs could establish regular waste management monitoring and
enforcement systems to ensure long-term sustainability.

2. Community Leaders. Community leaders should initiate localized awareness campaigns and
organize workshops to improve the community’s knowledge of environmental impacts. They could
also establish and promote collaborative waste management initiatives, such as community
recycling drives or shared composting systems, to strengthen collective responsibility. By fostering
a culture of teamwork and accountability, community leaders can play a pivotal role in the success
of waste management practices in informal settlements.

3. Environmental Organizations. Environmental organizations should support informal settler
communities by providing educational materials and practical training on sustainable waste
management practices. They might also collaborate with LGUs and community leaders to develop
long-term programs that address the specific challenges faced by these communities. Environmental
organizations can also serve as facilitators of knowledge sharing, offering technical support and
resources to further enhance waste management initiatives.

4. Educators and Schools. Educators and schools should incorporate environmental education into
their curricula, emphasizing practical applications and real-world impact. They might also organize
activities like clean-up drives or environmental fairs to engage students in hands-on learning
experiences that foster environmental stewardship. Schools can act as vital hubs for environmental
awareness, where students not only learn about waste management but also actively participate in
efforts to improve their communities.

5. Informal Settler Communities. Informal settler communities should explore opportunities to
participate in programs and initiatives that promote environmental awareness and proper waste
management. They might also form small groups or committees to monitor and sustain waste
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management efforts within their areas. These groups can serve as local champions for waste
management, encouraging their neighbors to adopt sustainable practices and act as a support
network for the community’s long-term environmental goals.

6. Future Researchers. Future researchers may expand on this study by exploring the long-term
effects of environmental education on waste management practices in various settings. They could
also investigate additional factors, such as cultural influences or economic constraints, to gain a
deeper understanding of the barriers to effective waste management. Exploring these variables
could provide insights into how environmental education can be better tailored to address the unique
needs of different communities and increase its impact.
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