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Abstract 

Water is one of the most fundamental basic needs for human life. However, 

disparities in the availability of clean water remain a significant challenge in 

Indonesia. This study aims to develop a water purification device to address this 

issue. The research method employed was the ADDIE model, which consists of five 

stages, with this study focusing on analysis, design, and development, which serve 

as scope of this study. The result of a water purification, named HydroTechPure, 

utilizes a dual filter system with high quality absorbent materials and is constructed 

from acrylic materials, enhanced by 3D design technology and Arduino integration. 

The development of this device aligns with the sixth goal of the Sustainable 

Development Goals (SDGs), which emphasizes ensuring access to clean water and 

sanitation for all. HydroTechPure was developed at FabLab Edu UPI. Beyond its 

primary function, HydroTechPure is envisioned as a tool for integrating STEM based 

learning, aiming to foster students’ motivation and environmental awareness. 

 

How to Cite: Nahadi, N., Siswaningsih, W., Nais, M., Rahmawati, T., Nurhadi, A., Widiarti, H., Sidiq, A., Evriliani, A., 

Zahra, A., Sari, L., Razani, A., Zahran, Q., Rahman, M., & Abdurrahman, F. (2025). HydroTechPure Prototype 

Development: Dual Mode Filter-Based Water Purification Tool as a STEM-Based Learning Tool. Hydrogen: 

Jurnal Kependidikan Kimia, 13(1), 65-78. doi:https://doi.org/10.33394/hjkk.v13i1.14082 

 https://doi.org/10.33394/hjkk.v13i1.14082 
This is an open-access article under the CC-BY-SA License. 

 

 

INTRODUCTION  

Clean water is one of the most fundamental basic needs due to its vital function in life. Almost 

all human activities require water, especially for household needs (Zulhilmi & Idawati, 2019). 

Clean water plays an essential role for humans. With water making up about 80% of the human 

body, it serves as a crucial solvent and nutrient carrier, making it necessary for humans to 

continuously fulfill their water needs for survival (Kornita, 2020). 

In general, clean water is often defined as water that is suitable for use as raw water for 

drinking, which also implies its suitability for bathing, washing, and sanitation. Most clean 

water needs to be boiled until it reaches a boiling point before consumption to eliminate 

bacteria and potential sources of disease (Permenkes RI, 1990). A global comparison of water 
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needs indicates that the normal daily water consumption per person is approximately 20 liters, 

with 4 liters allocated for drinking and the rest for other activities (Fogden & Wood, 2009). 

Studies conducted by international organizations such as UNICEF report that poor drinking 

water quality can contribute to the spread of various diseases. Viruses present in unsafe 

drinking water have been linked to various illnesses, including diarrhea, cholera, and other 

digestive disorders. According to a report from the United Nations Children's Fund (UNICEF), 

globally, low drinking water quality has led to an increased probability of child mortality under 

the age of five (U5), reaching nearly 1.3 million deaths per year (UNICEF, 2024). 

During the 2015–2020 period, the allocation of balance funds, particularly the Special 

Allocation Fund (DAK), was primarily focused on the distribution of infrastructure 

development, especially clean water and environmental sanitation, each year. On the other 

hand, the distribution of the General Allocation Fund (DAU) also aims to improve health 

indicators. The health aspect is a key component in calculating the Human Development Index 

(HDI), in addition to the DAU distribution, which also uses the HDI formulation. Access to 

clean water serves as one of the transmission channels for improving public health indicators 

(Sukartini & Samsubar, 2016). 

Several studies conducted by the World Bank on the impact evaluation of clean water 

assistance programs in various developing countries generally report a positive influence of 

access to clean water on economic activities. Some transmission mechanisms linking clean 

water access to economic aspects include: Productivity and income channels, Sanitation and 

health channels, and Education channels (UNICEF, 2001). The following are several studies 

on sanitation and clean water worldwide, reported by the World Bank in a program titled World 

Development Report (World Bank, 1994). 

In the transmission of increased productivity and income, several studies have reported a link 

between access to clean water and increased productivity and income opportunities through 

participation in the labor market. A World Bank study in Honduras found that increased access 

to clean water in urban and rural areas, particularly among the lowest-income quintile (Q5) or 

the poorest communities in Honduras, had a significant impact. After the implementation of a 

clean water pipeline program in the country, the World Bank conducted an impact evaluation 

study and reported that the average household income for those with access to clean water 

increased, with the following details. Household income increased by an average of 7.32% for 

households with access to clean water, and nearly 11% for households that had access to both 

clean water pipelines and improved sanitation facilities. 

A World Bank study in Sri Lanka in 1998 reported that the economic benefits of providing 

access to clean water in the country included a time substitution effect, particularly for 

housewives, allowing them to participate in the labor market. Before the clean water project, 

most housewives spent their time carrying water from springs or rivers. After water access was 

distributed to villages, most areas studied experienced an increase in female labor force 

participation in both formal and informal job markets, particularly among housewives. This 

increase in female workforce participation was predicted to boost household income by nearly 

20% per month. 

Rosen and Vincent (1999) examined clean water access among poor households in Nigeria. 

Their study reported that increased access to clean water was linked to improved health 

indicators for residents who gained access to clean water. The study focused on poor 

households in three villages, covering approximately 1,900 households in Nigeria. After five 

years of having access to clean water, researchers reported that in villages with clean water 

access, the under-five mortality rate (U5MR) dropped to 2.8%. Before the clean water supply 

was introduced, the infant mortality rate had been recorded at 6.7%. 
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In Paraguay, the World Bank also conducted an impact evaluation study on the expansion of 

clean water access, focusing on 122,000 poor households that previously experienced frequent 

diarrhea outbreaks. The study concluded that outbreaks of diarrhea and digestive-related 

diseases, or stomach distress, were reduced by nearly seven times in areas with access to clean 

water compared to those without it. Other studies reported similar findings. Skoufias, in a 

World Bank report, conducted research on 1,600 households that gained access to clean water 

in Romania. His study found that the significant increasing Z-score value, an index measuring 

child health for children under five years old (U5), for households with clean water access. 

An increase in clean water access has also been linked to improvements in education indicators 

in rural areas that received clean water access. A World Bank study focusing on several regions 

in Africa reported that better water access was associated with improved school attendance 

rates, particularly among female primary school students. Furthermore, a World Bank study in 

2001 found that before the Nigerian government received clean water assistance from the 

World Bank, the absenteeism rate for female primary school students in Nigerian villages was 

as high as 60% or more. This was because many children in these villages had to help their 

parents fetch water from other villages with access to clean water. After receiving clean water 

assistance, school absenteeism rates decreased to 16%. A similar phenomenon was also 

observed in a 2002 World Bank study on Bangladesh. 

Based on research findings, the need for safe drinking water remains a fundamental issue that 

has not been evenly distributed across Indonesia. This indicates that access to water, including 

clean drinking water, is still highly unequal in the country. This disparity in access to safe 

drinking water is also suspected to be one of the causes of inequality and the relatively low 

Human Development Index (HDI) achievements in Indonesia and the Asia-Pacific region in 

general (UN, 2006). There are still few studies examining access to clean water in Indonesia, 

except for research by Patunru (2015), Komarulzaman et al. (2014), and Febriany et al. (2013). 

Patunru (2015) studied variations in clean drinking water sources at the household level and 

the likelihood of diarrhea outbreaks in a village, using data from the 2007 and 2011 National 

Socioeconomic Surveys (Susenas). This study focused on three provinces that frequently 

experience water scarcity: West Nusa Tenggara, East Nusa Tenggara, and Papua. 

On the other hand, the challenges faced by developing countries like Indonesia are not only 

related to infrastructure provision but also to addressing factors affecting water distribution and 

quality. One major challenge is water pollution caused by human activities, such as untreated 

domestic and industrial waste. Additionally, climate change has worsened the situation by 

affecting rainfall patterns and reducing the availability of clean water sources in certain regions. 

This condition forces both the government and society to seek innovative solutions in water 

resource management (Kummu et al., 2016). 

The severe disparity in access to clean water in Indonesia is concerning, as excessive use of 

clean water can threaten food availability and overall public well-being. With population 

growth, changing water consumption patterns, and the impacts of climate change, maintaining 

sustainable water use will become an increasingly difficult challenge in the future (Kummu et 

al., 2016). Poor waste management from households, improper disposal of untreated 

agricultural waste, and natural processes polluting rivers are only a few of the many factors 

contributing to water contamination. Beyond issues related to clean water resources, 

continuous water pollution will also have negative effects on both the environment and public 

health (Ani & Harahap, 2022). 

A study by Komarulzaman et al. (2014) examined the relationship between household access 

to clean water and housewives’ habits of boiling water before drinking. The availability of 

clean water access and the habit of boiling water before consumption were expected to reduce 
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the likelihood of diarrhea outbreaks and acute diarrhea in villages and districts, using data from 

the 2007 and 2012 Demographic and Social Surveys. Komarulzaman et al. concluded that 

piped water access, good environmental sanitation, and household income negatively affected 

diarrhea incidence. A particularly interesting finding from this study was that housewives’ 

habit of boiling water before drinking and their level of education were not statistically 

significant factors in determining the likelihood of diarrhea outbreaks. 

A study by Febriany et al. (2013) focused on the impact of access to clean water and improved 

sanitation on the under-five mortality rate (U5MR) and child growth stunting. This study used 

data from the 2009 and 2010 National Socioeconomic Surveys (Susenas). Overall, the analysis 

found a negative correlation between increased clean water access and improved sanitation 

with under-five mortality rates and child stunting. 

In this regard, people are encouraged to find solutions when water from wells or other sources 

becomes murky, dirty, or odorous, so that it can be purified and made suitable for use. There 

is a strong relationship between waste and water within waste management systems. Various 

treatment technologies have been developed to convert waste into valuable materials and 

resources, significantly reducing the amount of waste ending up in landfills. The reduction of 

toxins, residues, emissions, and pollution produced by waste also has the potential to lower 

water contamination levels in soil (Fatimah et al., 2020). 

One of the continuously developed solutions is water purification technology as a mitigation 

measure against clean water challenges. Through the integration of technology and education, 

it is expected that society can increase awareness and capability in maintaining water quality. 

By involving various stakeholders—including the government, educational institutions, and 

the general public—issues related to clean water access can be managed more effectively and 

sustainably. Water purification is a process used to remove dissolved contaminants from water, 

producing water suitable for human use, such as drinking and cooking (Budiman et al., 2017). 

Water purification can be carried out through two main approaches: simple methods and 

complex methods, depending on the level of water contamination and its intended use. Simple 

methods, such as filtration using slow sand filters, activated carbon, gravel, and cloth, are 

commonly used at the household level. Additionally, sedimentation—where water is left 

undisturbed until dirt particles settle—is also an effective simple solution. On the other hand, 

complex methods involve advanced technologies such as reverse osmosis (RO), desalination, 

ultrafiltration, ozonation, and disinfection using ultraviolet (UV) light. These technologies can 

filter small particles, ions, and microorganisms, resulting in high-quality water. Such methods 

are typically implemented on a large scale, such as in drinking water treatment plants or 

industrial sectors (Ilyas et al., 2021). 

Education on water purification techniques and the importance of proper sanitation needs to be 

enhanced to maintain clean water quality. Public awareness of the benefits of clean water, its 

health impacts, and proper sanitation practices should be continuously promoted through 

various media (R. Widiastutie, 2023). One strategy that can be implemented is improving 

students' environmental literacy, which refers to the ability to understand, analyze, and find 

solutions to environmental issues (Hulyadi et al., 2024; Anggraini et al., 2022). The education 

sector must begin integrating digital literacy into general learning as a foundation for various 

emerging literacies (Nugraha, 2022). Based on findings and analyses, research on digital 

literacy in Indonesia’s education sector from 2012 to 2023 has been a primary focus. This 

research revealed that the most frequently studied keywords, closely related to digital literacy 

development in education, include "Literacy, Technology, Literacy Skills, Data, and Teachers" 

(Sri Astuti Iriyani et al., 2023). 
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One of the main difficulties in learning is the lack of internal understanding among students. 

This problem often stems from low student engagement and motivation during the learning 

process, influenced by various factors such as uninteresting teaching methods, overly complex 

subject matter, or a lack of relevance to students’ daily lives (Astafani et al., 2024). In a study 

by Yanti et al. (2017), it was suggested that high school chemistry teachers implement project-

based and contextual learning approaches, as these methods can enhance students’ skills and 

help solve real-world problems. 

Project-based learning allows students to gain knowledge through hands-on experiences, 

collaboration, and participation in practical tasks. In this approach, well-designed projects 

serve as effective tools to motivate students in understanding the subject matter. This method 

prioritizes active learning, where students are directly involved in designing, planning, and 

executing projects that are relevant to the curriculum (Kamaruddin et al., 2023). To support 

contextual learning, various approaches can be applied to help students analyze key concepts 

in real life while also developing 21st-century skills. One widely used approach is Science, 

Technology, Engineering, and Mathematics (STEM) education (Bulu & Tanggur, 2021; 

Hulyadi et al., 2024). The STEM can be applied in water purification education effectively. 

Through STEM-based learning, students are encouraged to explore scientific principles related 

to the chemical and physical properties of water, the technologies used in purification 

processes, engineering skills in designing water purification systems, and mathematical 

applications in analyzing process efficiency (Srikoom, 2018). By understanding the connection 

between science and technology in water purification, students develop greater awareness of 

environmental issues such as clean water scarcity and waste management (Hulyadi et al., 

2024). Engaging students in hands-on learning—where they actively participate in 

understanding and experimenting with water purification techniques—can significantly 

enhance their motivation to learn. According to Yanti et al. (2017), using tangible tools in 

learning enables students to engage in practical and relevant activities. This active involvement 

fosters a sense of contribution toward solving environmental issues like water scarcity. When 

students realize that their learning outcomes can have real-world benefits, they tend to be more 

motivated to participate actively and absorb knowledge effectively (Hulyadi et al., 2023). 

(Baran et al., 2021; Bulu & Tanggur, 2021; Effendi & Yoto, 2024) reported that the STEM 

approach applied in learning can also enhance students' curiosity. By integrating science, 

technology, engineering, and mathematics, students are encouraged to develop critical and 

analytical thinking skills. This process provides them with a more engaging and problem-

solving-oriented learning experience, thereby strengthening their motivation for deeper 

learning. Research conducted by Suwardi (2021) indicates that students involved in STEM-

based learning tend to exhibit increased enthusiasm and perseverance in their studies. Based 

on these findings, the development of water purification tools is crucial in addressing the 

complexities of the 21st century and enhancing students' thinking competencies. 

 

METHOD  

This research is a type of development research (Research & Development). This research was 

conducted referring to the ADDIE development model. The aim of using the ADDIE model is 

that the model can support program performance and provide dynamic and effective 

development. The stages of developing the ADDIE development model are as follows: 1) 

Analyze or analyze learning media needs on the topic of water purification using a STEM 

approach; 2) Design or design of water purification equipment products; 3) Develop or product 

development for water purification equipment; 4) Implementation or application of the product, 

where researchers will explore the feasibility of the water purification tool by validating it with 
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experts before implementing it in the student learning process; 5) Evaluation or evaluation is 

the final stage which at this stage assesses the advantages, performance or performance of the 

water purification equipment that has been used in the learning process. This research is limited 

to the development stage. The research flow diagram is as follows: 

 

Figure 1. Research Flow Diagram 

 

RESULTS AND DISCUSSION 

Water is one of the most fundamental necessities due to its crucial role in life (Zulhilmi & 

Idawati, 2019). The disparity in clean water availability remains a significant issue and 

challenge in Indonesia. Another challenge is water pollution caused by human activities, such 

as untreated domestic and industrial waste. Climate change further exacerbates the availability 

of clean water sources in certain regions (Kummu et al., 2016). Today, the Sustainable 

Development Goals (SDGs) program emphasizes the importance of access to clean water and 

proper sanitation, as it is the sixth goal that must be achieved (Humaida et al., 2020; Rizki et 

al., 2022). 

One mitigation measure that can be implemented is the development of water purification 

technology to ensure the availability of safe and usable water. Water purification is a process 

aimed at removing contaminants from water, making it suitable for daily use (Budiman et al., 

2017). This topic can be integrated into STEM-based learning (Science, Technology, 

Engineering, Mathematics) to raise students' awareness of the importance of clean water 

management. Based on this, this research aims to develop a water purification tool that can be 

applied in the learning process through a STEM approach. 

The research begins with an analysis through a needs assessment, conducted by distributing 

questionnaires regarding the use of learning media. The results of the needs assessment 

questionnaire indicate that approximately 48–52% of students and university students use 

learning media in the learning process, with textbooks and PowerPoint presentations still 

dominating as the primary tools. Students also stated that learning becomes easier when using 

media and that it increases their motivation and confidence in the learning process (Zhang, 

2019). Based on this, there is a need for innovation in the use of learning media, one of which 

is the development of a water purification tool as a learning aid. 

The development of a water purifier using a dual filter system is an innovative step in 

addressing water quality challenges. This tool, named HydroTechPure, is designed with an 

integrated approach, utilizing 3D design technology and Arduino-based control systems, 
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providing both a practical and educational solution. The development process begins with the 

design phase, carried out using CorelDraw X6, a graphic design software that enables the 

creation of both 2D and 3D models with high precision. This stage is crucial, as the initial 

design determines the overall success of the system. CorelDraw X6 functions like other design 

software, where users must create layouts with specific dimensions based on their needs. The 

research team carefully designed the water purifier using CorelDraw X6, considering both 

technical and aesthetic aspects. This software allows users to create detailed designs, including 

determining the dimensions of each component as required. 

In this design process, components such as the water reservoir, filter placement, water flow 

path, and outer casing were carefully arranged to ensure proper assembly without the risk of 

detachment. The model was also designed with ergonomic considerations, ensuring that the 

tool is easy to use for various audiences, including the general public and students in an 

educational context. In general, the water purifier is designed in a rectangular shape, with 

dimensions of 30 cm in length, 20 cm in width, and 45 cm in height. The outer casing is made 

of acrylic, chosen for several reasons, Lightweight – Acrylic reduces the overall weight of the 

system, despite the numerous internal components. Easy to shape – Acrylic can be easily cut, 

drilled, or molded with simple tools to match the pre-designed specifications. Affordable – 

Compared to 3D printing, which has a relatively higher cost, using acrylic as the final casing 

makes the tool more cost-effective and accessible to a broader audience. 

In addition to the acrylic casing, another crucial external component is the base platform, which 

facilitates mobility. The wooden platform plays a key role in the HydroTechPure design, 

serving as both a foundation and providing stability, especially since the acrylic casing is 

lightweight. The platform is designed with dimensions of 31 cm in length and 21 cm in width, 

slightly larger than the main casing to ensure optimal stability. Wood was chosen for its 

strength and durability in supporting the overall structure of the tool. Using CorelDraw X6, the 

platform design was created to align with the casing, ensuring a sturdy yet aesthetically 

pleasing appearance. The majority of this research’s development activities were conducted at 

the Fabrication Laboratory Education (Fablab Edu), Faculty of Mathematics and Science 

Education (FPMIPA), Universitas Pendidikan Indonesia (UPI).  

Fablab Edu is a newly inaugurated innovation lab, established in May 2023 as part of a 

collaboration between UPI and Sogang University, South Korea, under the Leading University 

Project for International Cooperation (LUPIC). This collaboration aims to strengthen the 

scientific and educational capabilities of future science educators. Fablab Edu is expected to 

maximize creativity among students and future educators, allowing them to explore modern 

technology, enhance their creativity, and develop innovative solutions that align with real-

world needs. 

Fablab provides access to cutting-edge technologies that support the development of 

educational products, including HydroTechPure. It is envisioned as not only an innovative 

workspace but also a learning center that enhances students' scientific and technological 

competencies. 

After the design phase was completed, the design file was further processed using RDWorks 

V8, a software that refines the design by determining which parts require cutting and engraving 

techniques. These two techniques are essential in material processing, especially using laser 

machines, Cutting – This process completely separates material based on a specific design. It 

uses high-intensity lasers to burn or melt the material at designated areas, resulting in precise 

cut-outs. Engraving – Unlike cutting, engraving does not fully separate the material. Instead, it 

burns the surface layer, creating permanent patterns, text, or images for decorative or labeling 

purposes. Engraving is often used for adding logos, inscriptions, or intricate designs on wood, 
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acrylic, metal, or glass. By combining cutting and engraving, the final product achieves 

precision and aesthetic appeal (Lasercut, 2022). Once the cutting and engraving instructions 

were finalized, the computer directed the CNC LS 1390 150-Watt laser machine with a CO₂ 

gas laser source to execute the cutting and engraving processes on wood. This step produced 

the base components of the purifier, ensuring they were both functional and visually refined. 

The interior components of the device, made from acrylic, are meticulously designed to support 

the water filtration system, which serves as the core function of this tool. The complete design 

of HydroTechPure can be seen in the following image. 

 

Figure 2. Tool design 

The dual-filter system implemented in HydroTechPure ensures an effective and efficient 

water purification process. The first stage involves a contaminated water reservoir, where 

water passes through a ceramic filter designed to remove bacteria, heavy metals, and stabilize 

the water’s pH. This filter plays a crucial role in ensuring that the water is free from 

microbiological and chemical contaminants that could be harmful to health. After passing 

through the first filter, the water enters the second purification stage, where it flows through 

a purifying filter made of high-quality absorbent materials that remove chlorine, 

trihalomethanes (THMs), organic pollutants, and colorants (Mewes, n.d.). Once the water has 

passed through the second filter, it is stored in a clean water reservoir. This dual-filter 

combination allows HydroTechPure to produce clean, safe water for daily use. 

Following these two filtration stages, the purified water is pumped using a water pump 

connected to an Arduino system, ensuring optimal water pressure and a stable flow rate 

through both filters without damaging their structure. This integration with Arduino enhances 

efficiency while maintaining energy savings (Hikmarina et al., 2023). Additionally, LED 

indicators connected to Arduino help monitor water volume, making it easier for users to 

operate the device. Contribution to Sustainable Development Goals (SDGs) and STEM-

Based Learning. Beyond its technical advantages, HydroTechPure supports the Sustainable 

Development Goals (SDGs), particularly Goal 6: Clean Water and Sanitation (SDGs, n.d.). 

With its ability to filter various contaminants, this device offers a practical solution to 

improve water quality in diverse environmental conditions. 

Furthermore, HydroTechPure is designed as an educational tool that aligns with STEM-based 

learning (Science, Technology, Engineering, and Mathematics). It provides students with an 

understanding of the importance of clean water quality and purification processes (Srikoom, 

2018). By engaging with HydroTechPure, students not only learn the scientific principles 

behind water filtration but also gain hands-on experience, fostering their creativity and 
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innovation for future developments. STEM education encourages students to actively engage 

in exploration, discovery, and problem-solving, making the learning process interactive and 

contextual. For example, students work collaboratively to design solutions for real-world 

challenges, such as building a water purification system. This approach bridges theory and 

practice, equipping students with practical skills relevant to modern industry needs. 

In STEM-based learning, teachers act as facilitators, helping students develop curiosity and 

logical thinking. Experimental learning, simulations, and digital technologies play essential 

roles in this process. Additionally, students are encouraged to adapt to rapid technological 

advancements and tackle complex challenges by developing higher-order thinking skills. The 

HydroTechPure system incorporates various STEM disciplines, making it a holistic learning 

tool that encourages interdisciplinary thinking and the development of 21st-century skills: 

1. Science – The project applies scientific principles related to the physical and chemical 

properties of water and the mechanisms of water filtration and contaminant removal. 

2. Technology – The research utilizes Arduino-based microcontroller technology to control 

LED indicators and a water pump for an automated purification process. 

3. Engineering – The project involves technical design and engineering skills, including the 

fabrication of the acrylic structure, base platform, pump system, and integration of filters 

to ensure efficiency and usability. 

4. Mathematics – Precise calculations determine the dimensions of the acrylic case and base, 

water pressure levels, and energy efficiency required for optimal functionality. 

This combination of STEM elements makes HydroTechPure not only an innovative device 

but also an educational tool that encourages students to think across disciplines and develop 

practical problem-solving skills. The HydroTechPure system offers several educational and 

practical benefits: 

1. Raising Environmental Awareness – The device educates students and communities 

about the importance of clean water and the processes involved in water purification. 

2. Encouraging Educational Innovation – STEM-based research projects like this promote 

critical thinking, problem-solving, and creativity, which are essential for modern 

workplaces that demand technological adaptability and interdisciplinary collaboration. 

3. Energy Efficiency & Sustainability – The HydroTechPure system is designed to be 

energy-efficient, utilizing eco-friendly technology to provide a sustainable solution for 

clean water access. 

These aspects align with previous research on STEM education. According to Srikoom 

(2018), STEM-based learning engages students in studying the scientific principles of water 

purification, applying technology in filtration processes, designing engineering solutions, and 

using mathematical calculations to analyze purification efficiency. Additionally, Yanti et al. 

(2017) found that hands-on learning with practical tools enhances student engagement by 

providing real-world applications. When students actively participate in problem-solving 

activities, such as developing water purification systems, they feel a stronger sense of 

contribution toward addressing global environmental challenges, such as water scarcity. 

Research conducted by Suwardi (2021) indicates that students engaged in STEM-based 

learning tend to show increased enthusiasm and perseverance in their studies. Therefore, the 

researcher hopes that by developing and implementing a water purification device as a learning 

medium, it can contribute to enhancing students' motivation in the learning process. Several 

previous studies support these findings, particularly in the context of water purification 

education. Research by Sari et al. (2021) revealed that the design of a modular filtration device 

based on Gravity Driven Membrane (GDM) successfully increased student motivation. 

Similarly, a study on the development of student worksheets (LKPD) for water purification 
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activities by Nurokctavianti (2022) demonstrated a positive impact on student motivation. A 

related study by Ariana et al. (2022) also showed that the Project-Based Learning (PjBL) 

approach in water pollution topics increased student engagement. Additionally, an alternative 

approach, such as workshops and historical field trips on water filtration, as conducted by 

Wibowo et al. (2021), demonstrated that such activities enhanced student motivation and 

awareness regarding the water filtration process. 

Based on these previous studies, it can be concluded that various approaches can be applied to 

support learning in water purification topics, ultimately boosting student motivation. 

Therefore, the development and implementation of a water purification device in the learning 

process through a STEM approach is expected to further enhance student learning motivation. 

Overall, HydroTechPure represents an innovative approach to addressing water quality 

challenges, combining technical efficiency with educational value. With its dual filtration 

system, Arduino-based pump, and aesthetically designed acrylic structure, this device is not 

only effective in removing contaminants but also user-friendly, energy-efficient, and 

environmentally friendly. HydroTechPure is a tangible step toward a better future, where clean 

water becomes accessible to everyone, while also raising awareness and fostering creativity 

among younger generations in preserving water resources for the sustainability of our planet. 

 

CONCLUSION  

This study aims to develop a water purification device that will be used in the learning process 

through a STEM approach to increase student motivation. The successfully developed water 

purification device is HydroTechPure, which applies a dual filter system technology using 

high-quality absorbent materials and is made of acrylic. This device is integrated with 3D 

design technology and an Arduino-based control system, developed at FabLab Edu UPI. The 

advantages of HydroTechPure are not only limited to its technical aspects but also support the 

achievement of SDG Goal 6. This water purification device as a learning medium is expected 

to be applied through a STEM approach to raise environmental awareness, encourage 

educational innovation, ensure energy efficiency, and be environmentally friendly. 

Furthermore, it is hoped to increase student motivation in learning, as supported by various 

previous studies. 

 

RECOMMENDATIONS  

Recommendations related to the development of water purification equipment include the need 

to improve technology through the integration of sensors capable of providing indications of 

water quality. Apart from that, trials of the tools developed need to be carried out in the learning 

process, so that they can be implemented in STEM-based educational activities to increase 

student motivation. 
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