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Abstract

Water purification is a critical issue globally, particularly in regions with limited
access to clean drinking water. Natural water filtration systems, using low-cost, locally
available materials, offer a sustainable solution for improving water quality. This study
explores the effectiveness of natural filtration methods, focusing on sand, gravel, and
activated charcoal, as part of a hands-on workshop aimed at enhancing community
knowledge and practical skills in water purification. The research aimed to assess the
improvement in water quality, including turbidity, bacterial contamination, and pH
levels, after the filtration process. A mixed-methods approach was employed,
combining water quality testing before and after filtration with participant surveys to
evaluate the impact of the workshop on water quality and participants’ knowledge.
Results indicated significant improvements in water quality, with turbidity reduced by
80% and bacterial contamination decreased by 83%. The workshop also enhanced
participants’ understanding of water filtration, with 90% reporting increased
confidence in replicating the techniques. The study highlights the potential of
community-based education programs in promoting sustainable water purification
practices and empowering individuals to address local water quality challenges.

Keywords:  Natural filtration, water quality, community education, sustainable
practices, water purification

Pemurnian air adalah masalah penting di seluruh dunia, terutama di wilayah yang
memiliki akses terbatas ke air minum yang bersih. Sistem filtrasi air alami, yang
menggunakan bahan-bahan lokal yang terjangkau, menawarkan solusi berkelanjutan
untuk meningkatkan kualitas air. Penelitian ini mengeksplorasi efektivitas metode filtrasi
alami, yang berfokus pada pasir, kerikil, dan arang aktif, sebagai bagian dari workshop
praktis yang bertujuan meningkatkan pengetahuan dan keterampilan praktis masyarakat
dalam pemurnian air. Penelitian ini bertujuan untuk menilai perbaikan kualitas air,
termasuk kekeruhan, kontaminasi bakteri, dan tingkat pH setelah proses filtrasi.
Pendekatan metode campuran digunakan, menggabungkan uji kualitas air sebelum dan
setelah filtrasi dengan survei peserta untuk mengevaluasi dampak workshop terhadap
kualitas air dan pengetahuan peserta. Hasil penelitian menunjukkan perbaikan signifikan
dalam kualitas air, dengan penurunan kekeruhan sebesar 80% dan penurunan
kontaminasi bakteri sebesar 83%. Workshop ini juga meningkatkan pemahaman peserta
tentang filtrasi air, dengan 90% peserta melaporkan peningkatan kepercayaan diri dalam
mereplikasi teknik tersebut. Penelitian ini menyoroti potensi program pendidikan
berbasis masyarakat dalam mempromosikan praktik pemurnian air yang berkelanjutan
dan memberdayakan individu untuk mengatasi tantangan kualitas air di tingkat lokal.
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A. Introduction

Water is one of the most basic resources necessary for life. However, even
though it is abundant in nature, the availability of clean and safe drinking water is still
a big challenge in many parts of the world. According to recent reports, approximately
2 billion people worldwide still lack access to safe drinking water (World Health
Organization, 2023). This highlights the importance of effective and sustainable water
filtration methods. Despite major advances in water treatment technology, there is
increasing interest in natural water filtration techniques, especially for rural
communities or in areas with limited access to electricity and modern infrastructure.

The need for accessible, affordable, and environmentally friendly water
filtration methods has driven a return to interest in natural filtration techniques. These
methods, which include sand, charcoal, and biofiltration, utilize locally available
resources and can be easily implemented without the high costs associated with
conventional water purification technologies. The implementation of natural filtration
systems offers a potential solution to the global water crisis, especially in developing
countries. Additionally, it provides an opportunity for individuals and communities
to take control of their water resources and implement sustainable practices for long-
term water security.

The workshop entitled "Learning to Filter: Natural Water Filtering Practice
Workshop™ aims to provide direct experience and education regarding natural water
filtration methods. This workshop seeks to fill knowledge gaps by offering practical
training on how to design, build, and maintain natural water filters. By equipping
participants with the knowledge and skills to apply these techniques in everyday life,
the workshop aims to empower local communities, reduce dependence on commercial
water filtration systems, and promote sustainable water management practices,
Kumar, P., & Singh, A. (2023).

Recent research highlights the efficacy of natural filtration methods, but gaps
remain in their widespread implementation and optimization for various
environments. For example, research by Mitra et al. (2023) shows that biofilters, when
used together with natural adsorbents such as activated charcoal and sand, will
significantly improve water quality. However, more research is needed to refine this
technique to ensure its effectiveness across a wide range of water qualities and
environmental conditions. Likewise, although these systems are cost-effective, their
design and maintenance require a certain level of technical knowledge that is not
always available to the general public.

The importance of this research lies in its potential to contribute directly to
the practical application of natural filtration methods. By focusing on community-
based workshops that teach participants how to create and maintain their own natural
water filtration systems, this research supports the development of sustainable, low-
cost solutions to water purification challenges. In addition, this meeting aims to
contribute to broader discussions regarding the role of natural technologies in
overcoming global water scarcity and environmental sustainability, Yasin, A, dkk
(2024) .
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B. Metode

The research followed a hands-on participatory approach, designed to

empower participants with the skills and knowledge needed to build and maintain
natural water filtration systems. The methodology consisted of four main stages:
workshop design and preparation, material selection, workshop implementation, and
data collection, Arisman, M., & Yohandri, Y. (2020).

1.

3.

Workshop Design and Preparation

The workshop was designed for community participants, with an emphasis on
simplicity, sustainability and practical application. The workshop involved a
series of interactive sessions where participants learned the theory behind natural
water filtration and engaged in building their own filtration systems using locally
available materials. The workshop curriculum was organized around the
principles of biofiltration, including the use of sand, activated charcoal, and
gravel for water purification.

Prior to the workshop, participants were provided with learning materials that
explained the science behind water filtration, the benefits of natural systems, and
step-by-step instructions for building filters. This approach allowed participants
to learn and apply the concepts hands-on, ensuring that the knowledge gained
could be applied in real-world scenarios.

Material Selection

For the filtration system, locally sourced materials such as sand, activated
charcoal, gravel, and clay were selected based on their ability to remove
contaminants from water. These materials were chosen based on their proven
effectiveness in previous studies (Thomas & Lee, 2022). Activated charcoal was
chosen for its adsorptive properties, while sand and gravel provide mechanical
filtration, which allows for the removal of larger particles.

The materials used in the construction of the filter were sourced from local
suppliers or community donations to minimize costs and encourage local
community involvement. The filters are made in small-scale models suitable for
households or small communities.

Workshop Implementation

The workshop was conducted over three days. On the first day, participants were
introduced to the scientific concepts behind water filtration, including the
different types of contaminants present in water and how each material works to
remove them. On the second day, participants engaged in practical activities,
building their own filtration systems in groups. The filters were arranged in
layers, starting with larger materials such as gravel at the bottom, followed by
sand, and covered with activated charcoal. Once the filters were completed,
participants tested them by filtering a local water source to observe the
effectiveness of the system in removing turbidity, bacteria and other pollutants.

The final day of the workshop focused on troubleshooting, maintenance, and
long-term sustainability. Participants were taught how to clean, maintain and
replace the materials in their filters to ensure continued effectiveness. In addition,
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feedback was also collected from the participants on the usability and practicality
of the system.

4. Data Collection and Analysis

Data were collected through pre- and post-training surveys, participant
observation, and pre- and post-filtration water quality testing. Primary data
collected included changes in water turbidity, pH levels, and bacterial
contamination, using portable water quality test kits. Data on participants'
learning outcomes were also collected through a survey assessing participants'
understanding of natural water filtration techniques before and after the training.

Qualitative data was collected through interviews with participants to understand
their perspectives on the effectiveness and practicality of the natural filtration
system. Feedback from participants was used to improve future workshops.

Statistical analysis was conducted by comparing pre- and post-filtration water
quality data using paired sample t-tests to assess the effectiveness of the filtration
system. In addition, thematic analysis was used to analyze qualitative data from
participant feedback, focusing on themes related to user experience, learning
outcomes, and perceived sustainability of the filtration system.

C. Results and Discussion
1. Results
The results of the “Learn to Filter” workshop are presented in terms of
improved water quality and increased knowledge of the participants. Data was
collected through a combination of pre- and post-filtration water quality testing,
feedback from participants, and observations of workshop effectiveness. The analysis
below outlines key findings relating to water quality improvements, as well as
participant learning outcomes.
a. Water Quality Improvement
A significant improvement in water quality was observed after the filtration
process, based on several key parameters: turbidity, bacterial
contamination, and pH levels.
1) Turbidity: Before filtration, the average turbidity of the local water
samples was recorded at 25 NTU (Nephelometric Turbidity Units).
After using the natural filters made of sand, gravel, and activated
charcoal, turbidity decreased to an average of 5 NTU. This represents
an improvement of approximately 80%, indicating that the filters were
highly effective in removing suspended particles from the water.
2) Bacterial Contamination: Bacterial contamination was measured using
a portable microbial test kit that quantifies the presence of total
coliforms. Before filtration, the water samples showed an average of
12 CFU (Colony Forming Units) per 100 mL. After filtration, the
bacterial count dropped to 2 CFU per 100 mL, suggesting a reduction
of 83% in bacterial load. This outcome aligns with findings from
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previous studies that highlight the effectiveness of natural filtration in
reducing microbial contamination (Mitra et al., 2023).

3) pH Levels: The pH of the water before filtration was recorded at an
average of 6.8, which is within the acceptable range for drinking water.
However, after filtration, the pH increased slightly to 7.2. While this
change is minimal, it suggests that the filtration system may have had
a slight buffering effect, which is consistent with the findings of Zhang
and Liu (2024), who noted that certain natural filtration materials like
sand and charcoal can slightly alter the pH of water.

b. Participant Knowledge Enhancement
The workshop also focused on enhancing participants' understanding of
water filtration. Knowledge was assessed before and after the workshop
using a simple questionnaire covering key topics such as the principles of
water filtration, the materials used in the filtration process, and the benefits
of natural filtration methods.

1) Pre-Workshop Knowledge: Prior to the workshop, only 40% of
participants were familiar with the concept of natural water filtration,
and even fewer understood the scientific principles behind it. Most
participants had limited knowledge of the materials used and their
specific functions.

2) Post-Workshop Knowledge: After the workshop, 85% of participants
could correctly identify the filtration materials and explain how each
component works. Additionally, 90% of participants expressed
confidence in replicating the filtration process in their own
communities, indicating a significant increase in both knowledge and
practical skills.

c. Participant Feedback

Feedback from the participants was overwhelmingly positive. Interviews
and surveys indicated that participants felt empowered to implement their
newfound knowledge in real-world scenarios. Many expressed a desire to
share the information with their families and communities to promote
sustainable water practices. A few participants also suggested
improvements to the materials provided and requested more in-depth
training on long-term maintenance of the filters.

2. Discussion

The findings from the "Learn to Filter" workshop demonstrate the
significant potential of natural water filtration systems for improving water quality,
particularly in resource-limited settings. The improvements in water turbidity,
bacterial contamination, and pH levels are consistent with the outcomes of previous
research that highlights the effectiveness of sand, charcoal, and gravel in purifying
water (Thomas & Lee, 2022). This study’s results provide additional evidence
supporting the use of low-cost, natural filtration systems as a viable solution for
communities lacking access to modern water treatment facilities.

a. Effectiveness of Natural Filtration

JKA - Jurnal Kolaboratif Akademika {5}



Jurnal Kolaboratif Akademika

Vol. 2 No.1 (2025) e-1SSN: 3046- 6210

{6}

The 80% reduction in turbidity and 83% reduction in bacterial
contamination observed in this study are in line with similar findings
from Mitra et al. (2023), who reported comparable efficacy of biofilters
in rural settings. The use of activated charcoal and sand as filtering
agents is well-documented for its ability to trap particles and adsorb
contaminants. These materials are readily available in many regions,
making them ideal for low-cost water treatment systems. Moreover, the
slight increase in pH levels observed in this study is consistent with
findings by Zhang and Liu (2024), who noted that certain natural
filtration materials can have a minor buffering effect on the water.
While the improvements in water quality were substantial, it is important
to acknowledge the limitations of natural filtration systems. For
example, while the filters reduced bacterial contamination significantly,
they were not able to completely eliminate pathogens. This suggests that
for water sources with high levels of contamination or specific health
risks, additional treatment methods, such as boiling or UV disinfection,
may be necessary to ensure complete safety.

Empowerment Through Knowledge

The workshop's impact on participants’ knowledge underscores the
importance of education and hands-on training in promoting sustainable
water practices. The significant increase in participants’ understanding
of filtration techniques indicates that practical workshops can be an
effective method for transferring knowledge and empowering
communities to address water quality issues. This aligns with the work
of Thomas and Lee (2022), who highlighted the importance of
community-based education in improving water management practices.
Furthermore, the high confidence levels reported by participants suggest
that the workshop successfully bridged the gap between theoretical
knowledge and practical application.

Sustainability and Long-Term Impact

One of the key objectives of this study was to ensure that the knowledge
gained from the workshop could be applied in the long term. Participants
were trained not only to construct filters but also to maintain them over
time. This is crucial for ensuring the sustainability of water filtration
systems in the future. Future workshops could expand on this aspect by
providing follow-up sessions on the replacement of filtration materials
and troubleshooting common problems.

In conclusion, the results of the “Learn to Filter” workshop indicate that
natural filtration methods are both effective in improving water quality
and empowering communities with the knowledge and skills to address
water scarcity sustainably. These findings contribute to the growing
body of literature supporting the use of natural filtration systems as a
viable, low-cost solution for water purification, particularly in rural and
underserved regions. Further research is needed to optimize these
systems and explore additional ways to integrate them with other water
treatment methods for improved public health outcomes.
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D. Conclusion

This study has demonstrated the significant potential of natural water filtration
methods as a sustainable, low-cost solution for improving water quality, particularly in
resource-limited communities. Through a practical, hands-on workshop, participants
were trained in the construction and use of natural filters composed of locally available
materials such as sand, gravel, and activated charcoal. The results revealed substantial
improvements in water quality, including a marked reduction in turbidity and bacterial
contamination, supporting the effectiveness of these filtration methods.

The findings also highlighted the transformative impact of educational
workshops on community knowledge and self-sufficiency. Participants not only
learned about the principles behind natural water filtration but also gained the skills
necessary to build, maintain, and optimize these systems in their own environments.
This empowerment is crucial for addressing water scarcity issues, particularly in rural
or underserved areas, where access to modern water treatment facilities is often
limited.

The workshop’s success aligns with previous research, which emphasizes the
value of community-based education in water management (Thomas & Lee, 2022).
This approach, focusing on practical skills alongside theoretical knowledge, can
significantly enhance water security by enabling communities to take proactive
measures in managing their water resources. Furthermore, the positive outcomes of
this workshop suggest that expanding such programs could have a widespread impact
on public health and sustainability.

Looking ahead, the findings of this study open up several avenues for future
research and application. While the natural filtration systems were effective in
improving water quality, additional studies could explore their optimization for
various water sources with different contaminant profiles. Future workshops could
also incorporate more advanced techniques for integrating natural filtration with other
water treatment methods, such as UV disinfection or filtration through ceramic
materials, to further enhance safety and efficacy.

In conclusion, the “Learn to Filter” workshop offers a practical, scalable
solution to the global water crisis, with significant potential for expanding its impact
in both rural and urban settings. This study has successfully demonstrated the
effectiveness of natural water filtration systems, the importance of community-based
education, and the promise of empowering individuals and communities to improve
their own water quality. As water scarcity continues to be a pressing global issue,
initiatives like this hold great promise for promoting long-term, sustainable solutions
to ensure access to clean and safe drinking water.
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