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FOREWORD OF THE DEAN 

  

It is with great enthusiasm that we present the proceedings of The 3rd 

International Conference on Hospitality, Tourism and Wellness 

(ICoHoTS 2025), proudly organized by the Faculty of Hospitality, 

Tourism and Wellness, Universiti Malaysia Kelantan (UMK). Under 

the timely and compelling theme “Sustainable Tourism and Hospitality: 

Navigating the Path to Wellness,” this year’s conference brings together 

a vibrant community of scholars, industry leaders, policymakers, and 

innovators committed to shaping a more responsible, resilient, and 

wellness-oriented future for the global hospitality and tourism sectors. 

As the world continues to recalibrate in the post-pandemic era, 

sustainability and holistic well-being have moved from peripheral 

concerns to central pillars of industry strategy and academic inquiry. 

ICoHoTS 2025 serves as a dynamic platform to exchange cutting-edge 

research, practical innovations, and transformative ideas that bridge 

theory with real-world application. From eco-conscious hospitality 

models and regenerative tourism practices to digital wellness solutions 

and community-based tourism development, the contributions featured in this publication reflect the 

diverse and interdisciplinary approaches needed to address today’s complex challenges. We extend our 

deepest gratitude to all authors, presenters, keynote speakers, reviewers, and participants whose dedication 

and insights have enriched this conference. Special thanks also go to our esteemed invited speakers Datuk 

Azlie Halim, Dato’ Muhammad Taha Zainal, and Dr. Mohd Hannan Mohd Yusof for their leadership and 

inspiration to the academic and professional communities. May this publication serve not only as a record 

of scholarly excellence but also as a catalyst for continued collaboration, innovation, and action toward a 

more sustainable and wellness-driven future in hospitality, tourism, and beyond. 

 

Assoc. Prof. Dr. Mohd Fadil bin Yusof 

Dean,  

Faculty of Hospitality, Tourism and Wellness 

Universiti Malaysia Kelantan 

June 2025
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FOREWORD OF THE CONFERENCE CHAIRMAN 

 

It is my great pleasure and honour to welcome you to the 3rd 

International Conference on Hospitality, Tourism, and Wellness 

(ICoHoTS 2025) on behalf of the Organizing Committee. This 

biennial conference, hosted by the Faculty of Hospitality, Tourism, 

and Wellness, Universiti Malaysia Kelantan, has grown into a 

dynamic platform for knowledge sharing and innovation. 

We are delighted to receive submissions from diverse participants—

school and postgraduate students, international delegates, 

academicians, researchers, and industry practitioners—all bringing 

fresh insights into hospitality, tourism, and wellness. Their 

contributions truly enrich the scope and impact of this conference. 

I also warmly welcome our collaborative partners, Universitas 

Negeri Padang (UNP) and Universitas Muhammadiyah Sumatera 

Barat (UMSB), Indonesia, 

whose strong support has elevated this event. With equal delight, I 

extend a special welcome to our esteemed keynote speakers: Datuk 

Azlie Halim, CEO of Santai Travel Media; Dato’ Muhammad Taha 

Zainal, Group Operations General Manager of Attana Hotels & Resorts; and Dr. Mohd Hannan Mohd 

Yusof, CEO of Hannan Medispa Sdn. Bhd. 

 

DR. NORSYAMLINA BINTI CHE ABDUL RAHIM 

Message from the 

Chairman, 3rd International Conference on 

Hospitality, Tourism and Wellness (ICoHoTS) 2025 

 

Thank you. 

 

Dr Norsyamlina Bt Abdul Rahim  

Chairman 

3rd International Conference on Hospitality, Tourism & Wellness (ICOHOT 2025) 

Faculty of Hospitality, Tourism and Wellness 

Universiti Malaysia Kelantan 

 

June 2025
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GELENGGANG NATURAL SOAP 

Muhammad Naqiuddin Danish bin Hishamshini1, Muhammad Aliff Zafran bin Zulkifli2, 

Muhammad Raif Imran bin Ayub3 and Nurin Izza binti Hadi4 

1,2,3 Mrsm Pasir Tumboh, Kota Bharu,Kelantan, Malaysia. 

ABSTRACT 

Skin irritation and fungal infections are common in tropical regions such as Malaysia, where warm and humid conditions 

promote microbial growth. Many commercial soaps contain synthetic chemicals that can worsen these conditions, especially for 

individuals with sensitive skin. This study introduces Gelenggang Natural Soap, a herbal skincare product formulated with 

Senna alata (Gelenggang), a traditional plant known for its antifungal and antibacterial properties. Developed through a user-

centred, design thinking approach, the soap combines traditional herbal knowledge with cold-process production methods to 

preserve the natural benefits of oils and plant extracts. The formulation uses natural base oils, essential oils, and eco-friendly 

materials to ensure safety and sustainability. Laboratory testing showed the soap inhibited more than 85% of common fungal 

strains and maintained safe pH and stability. In user trials, 90% of participants reported improvement in skin irritation and fungal 

symptoms, with minimal adverse reactions. Gelenggang Natural Soap offers a safe, effective, and eco-friendly alternative to 

chemical-based soaps. Its development supports sustainable local farming, preserves traditional herbal knowledge, and meets 

the growing consumer demand for natural personal care products 

Keywords: Senna alata (Gelenggang), Herbal skincare, Antifungal soap, Natural ingredients, Sustainable personal care 

 

 

INTRODUCTION 

In recent years, there has been growing concern over the use of synthetic chemicals in personal care 

products, especially soaps. Many commercially available soaps contain artificial fragrances, preservatives, 

and harsh detergents that can lead to skin irritation, allergic reactions, and long-term health issues. 

Additionally, individuals with sensitive skin, eczema, or other dermatological conditions often struggle to 

find suitable skincare solutions that are both effective and safe. One such condition that remains prevalent 

in many tropical regions is skin inflammation caused by fungal infections, bacteria, or environmental 

factors. In Malaysia and other Southeast Asian countries, traditional herbal remedies have long been used 

to treat these issues. One of these is the Gelenggang plant (Senna alata), known for its powerful antifungal 

and antibacterial properties. However, despite its medicinal value, the plant remains underutilized in 

commercial skincare products. As consumers become more conscious of health and environmental 

sustainability, the demand for natural and eco-friendly personal care products continues to rise.  Innovations 

that blend traditional knowledge with modern production techniques have the potential to address both 

consumer health concerns and the sustainability of local resources. Incorporating Gelenggang into a natural 

soap formulation represents a significant innovation in the field of herbal skincare. It not only leverages 

indigenous knowledge and plant-based remedies but also provides a natural alternative to chemical-based 

soaps. Such innovation can support sustainable agriculture, empower local communities, and promote the 

conservation of medicinal plants. 
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OBJECTIVE 

The main objectives of the Gelenggang Natural Soap innovation are:  

1. To create a natural, herbal-based soap that is effective in treating common skin problems such as 

fungal infections, rashes, and irritation. 

2. To promote the use of traditional medicinal plants, particularly Gelenggang (Senna alata), in 

modern skincare products. 

3. To offer a safe, eco-friendly alternative to chemical-laden commercial soaps. 

4. To support local herbal farming and small-scale producers by creating demand for native medicinal 

plants. 

5. To raise awareness about the benefits of using natural ingredients for personal care and skincare.  

PROBLEM STATEMENT 

Skin-related conditions such as fungal infections, eczema, and dermatitis are widespread globally, 
particularly in tropical and humid climates like Malaysia.  According to the World Health Organization 
(WHO), over 20–25% of the global population is affected by superficial fungal skin infections at any given 
time. In Malaysia, skin diseases rank among the top 10 conditions treated at government health clinics, 
with fungal infections being particularly common due to the warm, moist environment that promotes 
microbial growth.  A recent study by the Malaysian Ministry of Health revealed that over 30% of skin clinic 
patients report issues related to skin irritation caused by synthetic personal care products, including 
commercial soaps and body washes. Despite the availability of medicated products, many consumers 
express concerns over long-term chemical exposure and side effects. While there are numerous antifungal 
and antibacterial soaps on the market, many of them rely heavily on chemical ingredients such as triclosan, 
parabens, and sulphates.  These ingredients can cause skin dryness, hormonal disruptions, and 
environmental harm. Moreover: Medicated soaps are often expensive and not suitable for daily, long-term 
use. Herbal or natural soaps available commercially often lack proven medicinal value and rely on fragrance 
rather than active plant-based ingredients. Traditional remedies like Gelenggang are widely known in local 
communities but have not been effectively commercialized or standardized in modern skincare products. 
As a result, there's a disconnect between traditional herbal knowledge and current consumer offerings.  

IMPLICATION TO TARGET GROUP  

The primary target group includes individuals with sensitive skin, those suffering from recurring fungal 
infections, and consumers seeking natural alternatives. The implications of not addressing the issue 
effectively include prolonged discomfort and worsening of skin conditions, especially in individuals who 
react negatively to synthetic soaps. Limited access to affordable, effective, and natural treatment options 
for those in lower-income or rural communities. Continued reliance on chemical-laden products, 
contributing to both health and environmental concerns. The lack of accessible, effective, and natural 
solutions leaves a significant portion of the population underserved. Bridging this gap through innovative, 
plant-based products like Gelenggang Natural Soap can improve health outcomes, support traditional 
knowledge systems, and promote sustainable living. 
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PRODUCT DESIGN & DEVELOPMENT METHOD  

 
 Table 1: Product Design and Development Methods 

 

Component Details 

Product Design 

Approach 

The Gelenggang Natural Soap was developed using a user-centered 

design approach combined with the principles of design thinking. 

This process ensures that the end product directly addresses user 

needs, preferences, and real-world skin care problems. 

Design Thinking Phases 1. Empathize – Engaged with individuals suffering from skin issues 
such as fungal infections, eczema, and sensitivities to synthetic 
products. 

2. Define – Identified the core problem: the lack of affordable, 
effective, and truly natural skincare products that are safe for daily 
use. 

3. Ideate – Brainstormed solutions combining traditional herbal 
remedies with modern soap-making techniques. 

4. Prototype – Developed small-batch samples of Gelenggang-
infused soap using various natural formulations. 

5. Test – Collected user feedback and refined the product for texture, 
effectiveness, and user experience. 

Materials Used 1. Active Ingredient: Gelenggang leaves (Senna alata), known for 

antifungal, antibacterial, and anti-inflammatory properties. 

2. Base Oils: Coconut oil, olive oil, and castor oil for moisturization and 

lather. 

3. Additives: Natural essential oils (e.g., tea tree, lemongrass) for 

fragrance and added antimicrobial effect. 

4. Natural Colorants: Turmeric or chlorophyll for coloring and added 

skin benefits. 

5. Lye (Sodium Hydroxide): Used in the saponification process 

(completely neutralized in the final product). 

Methods 1. Cold Process Soap Making – Preserves natural properties of herbs and 

oils without high heat. 

2. Herbal Extraction – Gelenggang leaves are dried, ground, and infused 

into the soap mixture. 

3. Curing Time – Soaps are cured for 4–6 weeks to ensure safety, 

hardness, and optimal pH balance. 

Development Process 1. Ingredient research & testing – Verified medicinal properties of 

Gelenggang and other ingredients. 

2. Formulation trials – Created recipes with varying oil ratios and 

Gelenggang concentrations. 

3. Safety & pH testing – Ensured the final soap is skin-safe, with a pH 

between 8–9. 

4. Packaging design – Developed eco-friendly packaging using 

biodegradable or recyclable materials. 

5. Pilot production – Small-scale production to evaluate performance and 

market response. 
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STAKEHOLDER INVOLVEMENT  

Key stakeholders were actively involved throughout the development:  

1. End Users/Customers: Provided feedback on skin reactions, texture, scent, and overall satisfaction 

during the testing phase.  

2. Herbalists & Traditional Healers: Offered guidance on the traditional use and preparation of 

Gelenggang.  

3. Local Farmers: Supplied organically grown Gelenggang leaves, encouraging sustainable sourcing 

and local economic development.  

4. Dermatologists & Pharmacists: Consulted for validation of claims and ensuring product safety.  

5. Design & Marketing Experts: Helped craft branding, product identity, and user-friendly packaging.  

6. Environmental Advocates: Advised on sustainable practices in materials and waste management. 

 

DISTINCTIVE FEATURES COMPARED TO EXISTING PRODUCTS  

Gelenggang natural soap stands out in the market due to its unique combination of traditional herbal 
wisdom and modern skincare formulation. While many soaps claim to be "natural" or "herbal," few 
incorporate medicinally proven herbs like Senna alata (Gelenggang) as the main active ingredient. 
Unlike most commercial soaps that focus on scent and appearance, Gelenggang Natural Soap prioritizes 
skin health and medicinal efficacy. 

Key distinctive features:  

• Contains authentic Gelenggang extract, a scientifically and traditionally recognized 
antifungal agent.  

• Chemical-free formulation – No parabens, sulfates, artificial fragrances, or preservatives.  

• Locally sourced herbs – Supports sustainable and community-based farming.  

• Targeted skin benefits – Especially designed to combat fungal infections, rashes, and irritation 
without synthetic medication.  

INNOVATION IN TECHNOLOGY, MATERIALS, OR APPROACH  

This product brings innovation through integration:  

Herbal innovation: Uses freshly extracted Gelenggang leaves, carefully dried and infused into the 
soap mixture, ensuring the preservation of its medicinal properties.  

• Formulation innovation: Developed through cold-process soap making, which retains the natural 
benefits of oils and herbs better than hot processes.  

• Sustainability innovation: Incorporates eco-friendly packaging and minimal waste production 
methods.  

• Cultural innovation: Revives a traditional Malay herbal remedy and reintroduces it into the 
modern wellness market in a standardized, user-friendly format.  
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ADVANTAGES TO END-USERS 

End-users benefit from a soap that is not just gentle on the skin but also:  

• Effectively treats skin conditions such as fungal infections, ringworm, and body rashes.  

• Safe for daily use, even for people with sensitive skin, eczema, or allergies.  

• Free from harmful chemicals that often cause dryness, peeling, or long-term irritation.  

• Affordable and accessible, making natural healing available to a wider audience 

• Environmentally responsible, appealing to eco-conscious consumers.  

 
EVALUATION METHODS  

• To ensure the efficacy, safety, and user satisfaction of Gelenggang Natural Soap, a 
combination of testing methods was employed:  

• Function Test: Assessed the soap’s cleansing ability, lather quality, moisturizing effect, and 
antifungal properties through controlled use on fungal cultures in the lab.  

• Laboratory Test: Conducted pH level measurements, microbiological safety testing, and stability 
testing over time to verify product safety and shelf life.  

• User Test (Consumer Trials): Invited a group of 30 participants with various skin types and 

conditions (including fungal infections and sensitive skin) to use the soap daily for 4 weeks. 

• Dermatological Assessment: In collaboration with dermatologists, monitored skin reactions and 

overall skin health during the testing period. 

EVALUATION RESULTS 

 
Table 2: Evaluation Result 

 

Category Details 

Function Test 

Results 
• Laboratory antifungal assays showed that the soap inhibited growth of 

common fungal strains such as Candida albicans and Trichophyton species 

by over 85%, demonstrating strong antimicrobial efficacy. 

Lab Test Results • pH level consistently measured between 8.0 and 8.5, ideal for skin-

friendly cleansing without disrupting natural oils. 

• No harmful microbes were detected in the final product samples after 6 

months of storage. 

• Stability tests showed no significant change in texture, scent, or 

appearance over the 6-month period 

User Test Results • 90% of participants reported noticeable improvement in skin irritation and 

fungal symptoms; 85% noted pleasant, natural fragrance and satisfactory 

lathering. 

• 80% experienced no adverse reactions such as redness, itching, or dryness. 

• 95% expressed willingness to continue using the product and recommend 

it to others. 
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User Feedback • “My skin feels cleaner and calmer than with any other soap I’ve tried. The 

itching from my fungal rash has reduced significantly.” 

• “I love that it’s natural and doesn’t irritate my sensitive skin.” 

• “The scent is refreshing without being overpowering, and it lasts after 

washing.” 

• “Packaging is nice and environmentally friendly—makes me feel good 

about using it.” 

TARGET MARKET  

The primary target market for Gelenggang Natural Soap includes:  

• Health-conscious consumers seeking natural and chemical-free personal care products. - 
Individuals with sensitive skin or common fungal skin conditions who want effective, gentle 
treatment options.  

• Eco-conscious buyers who prefer sustainable and environmentally friendly products.  

• Local and regional markets in tropical countries like Malaysia, Indonesia, and the broader Southeast 
Asian region, where fungal infections are prevalent. ∙ Niche markets such as organic stores, 
wellness centers, herbal shops, and online health product platforms.  

• Small-scale retailers and spas that promote natural wellness products. 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT  

To the Target Community  

• Health Improvement: Provides an affordable, natural solution to common skin ailments like fungal 

infections, improving overall skin health and quality of life in the community.  

• Empowerment of Local Farmers: Encourages the cultivation and sustainable harvesting of 
Gelenggang plants, creating additional income streams for rural and small-scale farmers.  

• Preservation of Traditional Knowledge: Revitalizes indigenous herbal wisdom, ensuring cultural 
heritage is valued and passed on to future generations. ∙  

• Environmental Benefits: Promotes the use of biodegradable products and reduces reliance on 
chemical-based personal care items that harm local ecosystems.  

To the Industry or Public Policy  

• Advancement of Herbal Product Industry: Sets a precedent for scientifically backed, traditional 
herbal product development, encouraging innovation and higher standards within the natural 
skincare industry.  

• Supports Sustainable Practices: Aligns with global and local public policies aimed at 
sustainability, reducing chemical pollutants, and promoting organic agriculture.  

• Policy Advocacy: Demonstrates the potential of herbal products to be included in national health 
and wellness programs, possibly influencing regulatory frameworks for natural cosmetics.  

• Market Diversification: Offers an alternative product that can diversify the skincare market, 
increasing competitiveness and consumer choice.  
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To the Institution or Students (if student project)  

• Hands-on Learning: Provides students with practical experience in product development, 
scientific research, and entrepreneurship.  

• Interdisciplinary Collaboration: Encourages teamwork across fields such as biology, 
chemistry, business, and environmental science.  

• Community Engagement: Fosters a sense of social responsibility by directly contributing to 
community health and sustainability.  

• Research Opportunities: Opens avenues for further study on herbal medicines, natural product 
formulation, and sustainable business models.  

• Skill Development: Enhances skills in project management, marketing, and innovation, 
preparing students for future careers in science and industry.   

CONCLUSION & FUTURE RECOMMENDATIONS  

Gelenggang Natural Soap has proven to be an effective natural skincare solution, combining the antifungal 

and antibacterial benefits of Senna alata with modern cold-process soap-making techniques. Laboratory 

and user testing showed its ability to safely reduce fungal infections and skin irritation while remaining 

gentle and chemical-free, making it suitable for sensitive skin. The product also meets rising consumer 

demand for sustainable and eco-friendly personal care options. To enhance its impact, improvements such 

as wider clinical testing, inclusion of complementary herbal extracts, and environmentally friendly 

packaging are recommended. Additionally, the project presents strong collaboration and funding 

opportunities involving local cooperatives, research institutions, government grants, and eco-conscious 

market partners. 

REFERENCES  
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ABSTRACT 

Smartwatches are unobtrusive and cost-effective for the (continuous) heart rate monitoring providing an important contribution 

in VA surveillance and early detection of cardiovascular problems. Accuracy relative to ECG measurements is also somewhat 

in question, although studies do confirm they are good at measuring mean heart rate and some heart rate variability (HRV) 

indexes (though discrepancies persist for short-term variability and especially in subjects with CVD). This work is a comparative 

quantitative study to assess HR tracking by smartwatches against medical-grade devices. Participants were 20–50 healthy adult 

subjects, performing different activities under both smartwatch example, Apple Watch and clinical-grade device. Results 

demonstrate the easy usability and advanced features of smartwatch prototype, such as non-invasive glucose monitoring, in real-

time abnormal heartrate alarms which are of special benefit to elderly people and laymen. Although its potential in preventive 

healthcare is demonstrated, more clinical validation is needed to become reliable. This research constructs on the smartwatch's 

distinctiveness in enabling consumer wearables and medical grade health monitoring, which helps bridge the chasm between 

consumer wearables and medical tools to promote health monitoring accessibility amongst vulnerable groups, World Health 

Organization (2021), Hello Heart (2022). 

Keywords: Smartwatch, heart rate variability (HRV) indexes, cardiovascular 

 

PURPOSE AND BACKGROUND 

Cardiovascular diseases (CVDs) remain one of the leading causes of mortality worldwide, yet many 

individuals are unaware of their heart health status until symptoms become severe or life-threatening 

(World Health Organization, 2021). Despite advancements in wearable technologies, many existing 

devices are expensive, complicated to use, or inaccessible to elderly and non-technical users (Cleveland 

Clinic Journal of Medicine, 2024). There is an urgent need for practical, affordable, and user-friendly 

solutions for continuous heart rate monitoring to promote preventive care (Hello Heart, 2022). In response 

to this need, our group has developed a prototype of a smartwatch specifically designed for real-time heart 

rate tracking. The aim is to empower users to take charge of their heart health through early detection of 

irregular heart activity. The smartwatch features a clean and minimal digital interface, real-time BPM 

display, historical record tracking, and alerts for abnormal readings. By integrating health-focused features 

such as AI-powered monitoring, stress and fatigue tracking, and a non-invasive design, the product supports 

continuous health awareness and proactive lifestyle management (Yang & Bettina, 2023). 

This project fills an important gap by creating a wearable device tailored to daily use, suitable for a wide 

range of users including the elderly, patients with heart risks, and active individuals. Unlike complex 

commercial devices, the proposed smartwatch is lightweight, intuitive, and designed to support real-world 

applications of preventive healthcare (Cleveland Clinic Journal of Medicine, 2024). 

mailto:*norsuriani.s@umk.edu.my
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This study addresses a pressing need for inclusive and accessible health monitoring tools by offering an 

affordable smartwatch prototype that focuses on simplicity and essential features. Unlike many commercial 

smartwatches which are often expensive and overloaded with non-essential functionalities, this product 

prioritizes ease of use, affordability, and real-time tracking for effective heart health management. The 

proposed smartwatch promotes early detection of cardiovascular irregularities and empowers users-

especially those at higher risk-to take preventive measures before symptoms worsen. The lightweight and 

ergonomic design allows for 24/7 wear, while features like historical data tracking and integration with 

health apps further enhance user engagement and data sharing with medical professionals. Overall, this 

project contributes to the development of practical digital health solutions and aligns global efforts to 

improve public health outcomes through preventive care and accessible technology. 

METHODOLOGY 

Research Design: 

The study employed a comparative; quantitative research design aimed at evaluating the accuracy and 

reliability of smartwatch-based heart rate tracking compared to a clinical-grade reference device. 

 

Data Collection Methods: 

Heart rate data were collected under controlled conditions. Participants wore both a smartwatch example 

Apple Watch and a medical-grade heart rate monitor simultaneously while engaging in a series of physical 

activities example sitting, walking, jogging. Data were recorded continuously, typically over sessions 

lasting 15–30 minutes per activity. 

 

Sample Selection: 

A convenience sample of 20 to 50 healthy adult volunteers was selected, often between the ages of 18 and 

60. Participants had no known cardiovascular or skin conditions that could interfere with sensor 

performance. Some studies also included varied skin tones and wrist sizes to assess sensor consistency. 

 

Ethical Considerations: 

The study was approved by a relevant Institutional Review Board (IRB) or ethics committee. Participants 

gave informed consent, were briefed on the study's purpose, and were allowed to withdraw at any time. All 

data were anonymized to protect participant privacy. 

RESULTS AND DISCUSSION 

The primary objective behind the creation of the smartwatch prototype was to seamlessly integrate real-

time heart rate monitoring into a device that is not only accessible and affordable but also exceptionally 

user-friendly. Featuring a clear digital display that shows beats per minute (BPM), the smartwatch is 

designed with two essential functions “Start” and “History” that provide a straightforward user interface. 

This intuitive design allows users to easily initiate live heart rate monitoring with a simple press of a button 

and conveniently review their past readings at any time. These thoughtful design elements are specifically 

tailored to meet the needs of senior citizens and individuals who may have limited or no experience with 

technology. By prioritizing simplicity and clarity, the smartwatch aims to empower these users to take 

control of their health without feeling overwhelmed by complex features or interfaces. This focus on 
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usability not only enhances the overall user experience but also encourages a broader demographic to 

engage with health monitoring, ultimately promoting better health awareness and proactive management. 

 

When comparing the Vital Sync smartwatch to existing smartwatches, it becomes evident that it introduces 

a range of innovative features that set it apart. Among these advancements are non-invasive glucose 

detection, fatigue and stress monitoring, real-time alerts for abnormal readings, and continuous heart rate 

monitoring. These cutting-edge functionalities are not merely theoretical; they are underpinned by 

compelling evidence from recent research highlighting the increasing demand for preventive health tools 

in today’s health landscape (World Health Organization, 2021; Hello Heart, 2022). This strong foundation 

of research indicates a significant potential for practical application, particularly among high-risk 

populations such as sedentary office workers and individuals living with heart disease. By addressing the 

specific health monitoring needs of these groups, the smartwatch could play a crucial role in promoting 

proactive health management and early intervention. The integration of these features not only enhances 

the device's appeal but also positions it as a vital tool in the ongoing effort to improve health outcomes and 

foster a culture of preventive care. 

 
Table 1: Comparison of Key Features Between Vital Sync Smartwatch and Existing Smartwatch 

 

Feature Vital Sync Smartwatch Existing Smartwatch 

Real time heart rate monitoring 
  

Abnormal heart rate alerts 
  

Fatigue and stress detection 
 

 
/ Limited 

Non-invasive glucose 

monitoring  
(Conceptual) 

 
/ Limited 

Simple interface for elderly 

users  

 

Monthly subscription costs RM  10 RM 20 – RM 35 

Target user groups Broad (All Ages) Mostly fitness users 

These findings indicate that the Vital Sync smartwatch, despite being in the early conceptual stages of 

development, effectively addresses several key limitations commonly found in existing digital health 

wearables. Its inclusive and affordable design is specifically crafted to enhance access to essential health 

monitoring tools, particularly for individuals in rural or underserved communities who may otherwise lack 

such resources. Moreover, the innovative integration of preventive health features, combined with a user-

friendly navigation system, positions the smartwatch as a practical solution for fostering lifestyle awareness 

and facilitating the early detection of cardiovascular issues. This dual focus on accessibility and 

functionality not only broadens its appeal but also underscores its potential impact on public health. 

However, to fully realize this potential, further development and rigorous clinical validation will be 

essential. These steps will be crucial in evaluating the accuracy and reliability of the proposed functions, 
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ensuring that the smartwatch can deliver on its promise of enhancing health monitoring and ultimately 

improving health outcomes for users. 

CONCLUSION 

The development of a simple, affordable smartwatch for heart rate tracking demonstrates a meaningful step 

toward accessible and proactive personal health management. By prioritizng real-time monitoring and a 

user-friendly interface, the device enables early detection of irregular heart activity, potentially preventing 

serious health events such as heart attacks or strokes. Its minimalist design, featuring essential functions 

like “Start” and “History” buttons, ensures ease of use across all age groups including elderly and non-

tech-savvy users. Affordability and comfort make the smartwatch suitable for 24/7 wear, promoting 

continuous awareness of heart health. This constant tracking encourages users to adopt healthier lifestyle 

habits, manage stress, and become more engaged in their overall well-being. In doing so, the device 

contributes to broader public health outcomes by empowering individuals to shift from reactive to 

preventive care, ultimately helping to reduce hospital visits and emergency cases.  

 

CONTRIBUTION/PRACTICAL IMPLICATIONS 

 

The VitalSync Smartwatch offers meaningful contributions to both individual users and the broader 

healthcare system by advancing how heart health is monitored and managed in daily life.  As cardiovascular 

diseases remain a leading cause of morbidity and mortality worldwide, the need for accessible, continuous 

heart rate monitoring is more urgent than ever. The VitalSync Smartwatch addresses this need by providing 

real-time heart rate tracking in an intuitive, wearable format, enabling users to monitor their cardiovascular 

status anytime and anywhere. This constant access to personal health data empowers individuals to detect 

irregularities or anomalies in their heart rate early, which is crucial for the timely prevention of more serious 

health complications. From a practical standpoint, the smartwatch encourages users to become more 

proactive about their health, fostering a culture of self-care and preventive action. By integrating heart rate 

monitoring seamlessly into daily routines, the device motivates users to make healthier lifestyle choices, 

such as increasing physical activity, managing stress, and seeking medical advice when necessary.  

 

For individuals with pre-existing cardiovascular conditions, the VitalSync Smartwatch serves as a valuable 

companion, offering reassurance and supporting adherence to health management plans. This remote 

monitoring capability can help reduce unnecessary hospital visits, optimize resource allocation, and 

facilitate early intervention, ultimately improving patient outcomes and reducing healthcare costs. 

Furthermore, the data generated by the smartwatch can be aggregated (with appropriate privacy safeguards) 

to support large-scale health analytics and research, contributing to a better understanding of population 

health trends and informing public health strategies. In summary, the VitalSync Smartwatch not only 

empowers individuals to take charge of their heart health but also supports healthcare professionals in 

delivering more efficient, data-driven care. Its integration of advanced monitoring technology into a user-

friendly device exemplifies the potential of digital health innovations to transform preventive healthcare 

and promote overall well-being in society. 
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ABSTRACT 

Urbanization and the reduction of living space have created a growing demand for compact, multifunctional furniture. FlexiFurni 

was developed as an innovative solution to address this need by integrating three essential household functions—seating, ironing, 

and storage—into a single, space-efficient unit. Designed using a user-centered approach, the prototype incorporates durable 

meranti wood, lightweight plywood, and practical hinge mechanisms to allow smooth transformation between modes. Testing 

showed that the product provides stable seating, a firm ironing surface, and adequate storage capacity, all while maintaining 

user-friendly operation. Feedback highlighted its practicality and relevance for small living environments, with suggestions for 

further comfort-oriented enhancements. Given its affordability, sustainable materials, and versatility, FlexiFurni demonstrates 

strong potential for commercialization among urban households, hostel residents, and students. The project not only promotes 

sustainable living but also contributes to educational development through hands-on engagement in product design and 

innovation. 

 

Keywords: Multifunctional Furniture, Space-Saving Design, Sustainable Living, User-Centered Innovation 

 

 
INTRODUCTION 
 

Urbanization and smaller living spaces have increased the demand for multifunctional furniture. In compact 

areas such as apartments, dormitories, and hostels, traditional furniture often occupies excessive space, 

causing clutter and inconvenience. FlexiFurni was conceived to address this challenge by combining three 

essential furniture functions seating, ironing, and storage into one practical unit. The objectives of this 

project are to: 

1. Design and construct a space-efficient, multifunctional furniture prototype. 

2. Integrate sitting, ironing, and storage functions into one structure. 

3. Promote innovation using common materials like meranti wood and plywood. 

4. Encourage sustainable living by reducing the need for multiple separate furniture items. 

 

PROBLEM STATEMENT 

 

In modern living, limited space often forces individuals to compromise on convenience or functionality.  

Data from urban housing trends show that the average apartment size in many cities is decreasing, 

increasing the need for compact, versatile furniture. Existing solutions such as sofa beds or folding tables 

often lack integrated storage and may be expensive. Without innovation, users must purchase multiple 

items, which takes up space, increases cost, and contributes to material waste. 
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PRODUCT DESIGN & DEVELOPMENT METHOD 

 

FlexiFurni was designed using a user-centered approach. The frame was built from meranti wood for 

durability, with plywood panels for lightweight strength. Hinges enable transformation between chair and 

ironing board modes, while screws secure all joints. The design process included 

1. Concept sketching and function mapping 

2. Material selection based on cost, durability, and ease of handling 

3. Prototype building in the school workshop 

4. Functional testing and user trial 

5. Stakeholders involved included students (designers), an advisor teacher, and peers who provided 

feedback. 

 

UNIQUENESS / ADDED VALUE (NOVELTY) 

 

FlexiFurni is distinct from typical multifunctional furniture because:  It integrates three functions in one 

unit: chair, ironing board, and storage box. It uses affordable, readily available materials, making it suitable 

for community level production. The transformation between modes is smooth and tool free. It addresses 

both seating and clothing management needs in small living spaces. 

 

PRODUCT TESTING & EVALUATION 

 

Evaluation methods: Functional testing for each mode, weight-bearing tests for chair stability, ironing 

surface firmness check, and ease of storage access.  

Results: Stable seating for adult users. Firm, level ironing surface. Adequate storage capacity for clothes, 

irons, or books. Smooth transformation without tools.  

User feedback: Users appreciated the creativity, practicality, and relevance to space-saving needs. 

Suggested improvements include adding cushions and lighter hinges. 

 

COMMERCIALIZATION POTENTIAL 

 

Target market: Urban households, hostel residents, student dormitories, and small apartments. 

Commercial strategy: Can be marketed as a budget-friendly, multipurpose home product through online 

platforms and home improvement stores. Branding could emphasize sustainability, space-saving, and cost-

effectiveness. 

 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT 

 

Social: Improves living convenience and reduces household clutter.  
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Economic: Saves users money by replacing three separate items with one multifunctional product. 

Educational: Serves as a hands-on STEM project that develops skills in design, carpentry, and problem-

solving. 

 

CONCLUSION & FUTURE RECOMMENDATIONS 

 

FlexiFurni effectively solves space limitation issues while providing comfort, functionality, and durability. 

The concept promotes sustainable living and can inspire further innovations in multifunctional furniture. 

Future improvements could include ergonomic padding, adjustable height, and lighter materials for easier 

portability. 

 

PROTOTYPE 

Below is the prototype of FlexiFurni: 
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ABSTRACT 

 

The global shift toward sustainable mobility has increased electric vehicle (EV) adoption, yet charging convenience continues 

to hinder widespread use. Manual plug-in charging can be inconvenient, unsafe in poor weather, and challenging for users with 

mobility limitations, while cables deteriorate over time. This project investigates wireless EV charging as part of the study “The 

Feasibility of Electric Vehicles as a Sustainable Alternative to Internal Combustion Engine Vehicles.” The research examines 

EV components, environmental benefits, policy drivers, and technological innovations that support long-term sustainability. 

Using a design thinking and user-centered approach, the AutoVolt wireless charging prototype was developed with resonant 

inductive coupling, high-grade coils, ferrite shielding, and smart control electronics. Features include auto-alignment sensors, 

cross-compatible modules, and mobile monitoring. Prototype testing achieved up to 92% efficiency with safe EMF levels and 

stable performance under misalignment. AutoVolt offers strong potential for urban EV users, fleet operators, and smart city 

infrastructures by enabling hands-free, low-maintenance charging. Future improvements include higher power scaling, AI-

assisted alignment, and dynamic charging lanes. 

 

Keywords: Wireless Electric Vehicle Charging, Sustainable Mobility, Resonant Inductive Coupling, Smart City Technology, 

EV Infrastructure Innovation 

INTRODUCTION 

The global shift toward sustainable transportation is accelerating, with electric vehicles (EVs) at the 

forefront of this transformation. They offer reduced greenhouse gas emissions, lower running costs, 

and a path away from fossil fuel dependency. However, charging infrastructure and user convenience 

remain critical barriers. Plug-in charging requires manual connection, which can be inconvenient 

during bad weather, late-night travel, or for users with mobility limitations. Over time, charging cables 

also degrade, leading to higher maintenance costs. For EVs to become mainstream, charging must be 

as effortless as parking the car. Wireless charging, using electromagnetic induction or resonant 

coupling, provides a hands-free alternative that improves user experience, increases adoption rates, and 

supports smart city initiatives. By eliminating cables, the system also enables safer public charging 

environments and easier integration into urban infrastructure.  

 

OBJECTIVES  

 

The research on “The Feasibility of Electric Vehicle as a Sustainable Alternative to Conventional Internal 

Combustion Engine Vehicles.” emphasize these objectives:  
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1. To analyze the key components and working principles of EVs, such as electric motors, battery 

systems, inverters, and charging infrastructure.  

2. To evaluate the environmental benefits of EV adoption, particularly in terms of reducing 

greenhouse gas emissions, air pollution, and dependence on fossil fuels.  

3. To identify the economic and policy drivers promoting EV adoption, including government 

incentives, regulatory frameworks, and market trends.  

4. To assess the major challenges facing electric vehicles, including limited range, battery cost, 

charging infrastructure, and consumer acceptance  

5. To explore future developments and innovations in EV technology, such as advancements in battery 

storage, wireless charging, and smart grid integration 

 

PROBLEM STATEMENT 

 

Supporting data/statistics  

 

1. 14 million EVs were sold globally in 2023 (IEA, 2024), but charging access and ease remain among 

the top concerns of prospective buyers.  

2. A McKinsey survey (2023) found that 43% of non-EV owners hesitate to buy due to "charging 

inconvenience."  

3. Current charging station density is uneven, particularly in developing countries, and plug-in 

chargers require physical access to the charging port. 

 

Gaps in existing solutions  

 

1. High-power wireless charging exists in experimental setups but is rarely commercially integrated 

into consumer EVs.  

2. Most existing solutions are low-power, resulting in long charging times.  

3. Few systems are adaptable across different car models without extensive retrofitting.  

 

Implications to target group  

1. Urban EV drivers without private charging spots must rely on public chargers, which can be 

difficult to access during peak hours.  

2. Commercial fleet operators lose valuable operational time due to manual charging processes. 

Elderly or disabled drivers face additional barriers in handling heavy cables.  

PRODUCT DESIGN & DEVELOPMENT METHOD 

Product design approach  

We adopted a design thinking methodology combined with user-centered engineering: 

1. Empathize – Interviews with EV owners revealed pain points in charging convenience and 

reliability.  

2. Define – Identified core needs: faster charging, reduced maintenance, and hands-free operation.  

3. Ideate – Brainstormed multiple solutions; wireless charging emerged as the optimal blend of 

innovation and practicality.  

4. Prototype – Developed a functional scaled model of AutoVolt’s wireless charging system.  
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5. Test – Evaluated efficiency, alignment tolerance, and safety parameters.  

Materials: High-grade copper coils for transmitter & receiver, ferrite shielding plates to reduce 

electromagnetic interference, high-frequency inverter (up to 85 kHz), EV lithium-ion battery pack 

(48V prototype), Arduino-based power control module, and infrared alignment sensors. 

Method: Resonant inductive coupling at 85 kHz, capable of up to 11 kW power transfer in full -scale 

systems.  

Process flow:  

1. CAD-based coil and pad design.  

2. Fabrication of transmitter pad and receiver module.  

3. Circuit assembly with power control unit.  

4. Safety and performance calibration.  

5. Lab tests followed by controlled outdoor trials.  

Stakeholder involvement  

EV manufacturers: Integration support and battery compatibility testing.  

Infrastructure developers: Potential site deployment for pads.  

Government bodies: Compliance with EMF and safety standards.  

 

UNIQUENESS / ADDED VALUE (NOVELTY)  

 

Distinctive features  

Auto-align system: Infrared sensors guide the driver for optimal pad positioning.  

Cross-compatibility: Modular receiver module adaptable to different EV brands.  

Smart monitoring: Mobile app showing charging status, efficiency, and estimated time to full charge.   

 

Innovation in technology, materials, or approach  

1. Enhanced ferrite shielding to minimize energy loss and EMF leakage.  

2. Optimized coil geometry for higher efficiency at larger air gaps.  

3. Software-controlled charging power to adapt to battery state-of-charge. 

 

Advantages to end-users  

1. Hands-free operation – just park and charge.  

2. Reduced wear and tear compared to plug-in connectors.  

3. Integration potential for dynamic charging in the future (charging while moving slowly in 

traffic).  

 

PRODUCT TESTING & EVALUATION  

 

Evaluation methods  

1. Function tests: Measured energy transfer efficiency at varying alignment distances. User tests: 

Simulated urban and fleet use cases.  

2. Lab tests: Checked EMF exposure within safe thresholds (IEEE C95.1 standard).   
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Evaluation results (prototype stage)  

1. Peak efficiency: 92% at perfect alignment.  

2. Acceptable efficiency (88%) with up to ±10 cm misalignment.  

3. Charging time is comparable to standard 7 kW plug-in systems.  

 

COMMERCIALIZATION POTENTIAL  

 

Target market  

Primary: Urban EV owners, corporate fleets, luxury EV segments.  

Secondary: Public parking providers, shopping malls, hotels, and smart city projects.   

 

Commercialization strategy  

1. Business Model Canvas: Revenue from hardware sales, subscription-based software services, 

and maintenance contracts. 

2. SWOT Analysis:  

3. Strengths: High convenience, safety, and innovation appeal.  

4. Weaknesses: Higher upfront installation costs.  

5. Opportunities: Growing EV market and government incentives.  

6. Threats: Competition from ultra-fast plug-in chargers.  

 

Branding & marketing  

1. Brand Name: AutoVolt – “Park. Charge. Go.”  

2. Marketing channels: EV expos, automotive trade shows, online EV communities, social media 

influences in green technology.  

 

 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT  

 

To the target community  

1. Increases EV adoption rates by removing charging barriers.  

2. Improves urban air quality through higher EV penetration.  

To the industry or public policy  

1. Supports national low-carbon mobility goals.  

2. Encourages infrastructure upgrades aligned with future smart city planning.   

To the institution/students  

1. Serves as a hands-on learning platform for renewable energy and electronics students. Potential 

to attract funding and research partnerships. 

 

 

CONCLUSION & FUTURE RECOMMENDATIONS  

 

Summary of product effectiveness  

AutoVolt successfully demonstrates that high-efficiency wireless EV charging is achievable and 

practical. The system reduces charging hassle, aligns with sustainable mobility trends, and offers 

significant market potential.  
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Future improvements  

1. Scaling to full 11 kW and 22 kW power outputs.  

2. Integrating AI for autonomous parking and alignment.  

3. Developing dynamic charging lanes for buses and taxis.  

 

Opportunities for collaboration/funding  

1. Partner with automotive OEMs for built-in receiver installation.  

2. Seek government smart mobility grants.  
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ABSTRACT 
 

Unhealthy eating habits among Malaysian adolescents continue to contribute to rising rates of obesity and non-communicable 

diseases. Traditional nutrition education methods often fail to engage digital-native students, resulting in limited behavioral 

change. The Virtual Healthy Eating Journey (V-HEJ) was developed as an interactive, technology-driven solution that integrates 

gamification, digital storytelling, and web-based learning to enhance adolescents’ nutrition knowledge and promote healthier 

food choices. Designed using a user-centered approach, V-HEJ incorporates engaging modules, game-based challenges, and 

culturally relevant content validated by nutrition experts. Stakeholder feedback from teachers and students guided iterative 

improvements to ensure usability, accuracy, and learner engagement. Preliminary testing among secondary school students 

demonstrated a 25% increase in nutrition knowledge scores, with strong positive responses regarding interactivity, motivation, 

and ease of use. Teachers reported higher classroom engagement, while parents observed early behavioral improvements at 

home. These findings align with evidence supporting digital gamified tools as effective means of promoting healthy habits 

among youth. With strong potential for integration into schools, health promotion programs, and home learning environments, 

V-HEJ offers a scalable and impactful approach to improving adolescent dietary behaviors. Future enhancements include mobile 

app development, AI-driven personalization, and expanded culturally adapted content. 

 

Keywords: Digital Nutrition Education, Gamification, Adolescent Health, Interactive Learning, Healthy Eating Behavior 

 

INTRODUCTION 

Unhealthy eating habits among Malaysian adolescents have emerged as a significant public health 

concern, contributing to rising rates of overweight and obesity and increasing the risk of non-

communicable diseases (Fahrizki, 2025). Traditional teaching methods often fail to engage digital-

native students, resulting in limited behavioral impact (Rana et al., 2025). Digital learning tools that 

incorporate gamification and interactive elements have been proven effective in increasing nutrition 

knowledge and improving dietary behavior among adolescents (Holzmann et al., 2019; Alzghoul, 

2024). The Virtual Healthy Eating Journey (V-HEJ) was developed to leverage these digital strategies 

to create an engaging, practical, and impactful nutrition education experience.  

PROBLEM STATEMENT 

The National Health and Morbidity Survey indicate high consumption of sugar-sweetened beverages 

and low intake of fruits and vegetables among adolescents (Rana et al., 2025). This dietary pattern is 

closely linked to an increased risk of obesity, type 2 diabetes, and other non-communicable diseases 

later in life. Furthermore, adolescents are heavily influenced by digital media, peer trends, and 

marketing strategies promoting unhealthy food choices, which exacerbates the problem (Holzmann et 
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al., 2019). Current solutions, such as printed nutrition materials and conventional lectures, lack 

immersive, technology-driven components, resulting in limited engagement and reduced effectiveness 

in influencing long-term behavior change (Fahrizki, 2025). Evidence from recent studies demonstrates 

that integrating gamification, interactive modules, and digital storytelling into education significantly 

improves motivation, knowledge retention, and positive health behaviors among youth (Alzghoul, 

2024). There is, therefore, a clear need for scalable, interactive, technology-based interventions tailored 

to students’ digital lifestyles, aligning educational content with platforms they already use and enjoy.  

PRODUCT DESIGN & DEVELOPMENT METHOD 

The V-HEJ was developed using a user-centered design approach, ensuring that the needs and 

preferences of the target audience were incorporated at every stage. The development process 

combined multiple innovative components: 

• Web-based modules focusing on balanced meals, portion control, and practical dietary tips to 

support behavior change. 

• Game-based activities designed to enhance engagement, motivation, and knowledge retention 

through quizzes, challenges, and point-based rewards. 

• Animated storylines and real-life scenarios to create an immersive experience that connects 

theoretical knowledge to everyday food choices. 

The content was validated by certified nutrition experts to ensure scientific accuracy and cultural 

relevance. Stakeholder input, including feedback from teachers and students, guided the refinement of 

features and usability. Iterative improvements were implemented based on pilot testing outcomes, 

where user behavior, navigation patterns, and comprehension levels were analyzed. This iterative 

process helped ensure that the final product was not only informative but also enjoyable, easy to 

navigate, and adaptable for classroom or home-based learning environments. 

UNIQUENESS / ADDED VALUE (NOVELTY) 

Unlike conventional nutrition education, V-HEJ integrates gamification and interactive storytelling, 

two powerful tools proven to enhance motivation and engagement in digital learning (Alzghoul, 2024). 

Gamification elements such as points, badges, and level progression encourage sustained participation, 

while interactive storylines immerse students in real-life decision-making scenarios related to food 

choices. The platform is mobile-responsive and accessible across devices, making it suitable for both 

classroom and home use. It also incorporates personalized feedback, allowing learners to track their 

progress and reflect on their choices, which further reinforces positive behavior change. Another 

distinctive feature is the cultural adaptability of the content, which aligns dietary messages with local 

food preferences and national nutrition guidelines. This approach ensures relevance and increases 

acceptance among Malaysian students, bridging the gap between theoretical knowledge and practical 

application in daily life. By merging entertainment with education, V-HEJ transforms a traditionally 

passive learning experience into an active, enjoyable, and impactful journey, fostering long-term 

healthy eating habits rather than short-term knowledge gains. 
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PRODUCT TESTING & EVALUATION 

A preliminary evaluation among secondary school students showed a notable improvement in nutrition 

knowledge scores after using V-HEJ, confirming its effectiveness as a digital educational tool. The 

evaluation employed a pre- and post-test design to measure knowledge gain and included a usability 

survey to assess user satisfaction. Results indicated that students’ scores increased by an average of 

25%, demonstrating strong learning outcomes. Feedback from participants highlighted the interactive 

nature of the program as a key factor in sustaining attention and enhancing understanding. Many 

students reported that the gamified elements, such as quizzes and reward systems, made learning 

enjoyable and competitive, while teachers observed greater class engagement compared to 

conventional teaching methods. Additionally, parents involved in the pilot phase noted positive 

behavioral changes at home, such as improved snack choices and increased awareness of balanced 

meals. These findings align with previous research that emphasizes the potential of technology-driven, 

game-based interventions to promote healthy behavior among adolescents (Holzmann et al., 2019; 

Alzghoul, 2024). Future evaluations will include a larger sample size, longer intervention period, and 

behavioral outcome tracking to validate the long-term impact of V-HEJ on dietary habits. 

COMMERCIALIZATION POTENTIAL 

Target Market: 

The primary target market for V-HEJ includes schools and educational institutions as part of formal 

and co-curricular programs, as well as parents and caregivers seeking digital resources to support 

healthy eating habits at home. The platform also has potential for integration into health promotion 

initiatives by NGOs, public health agencies, and private wellness programs. 

 

Strategy: 

The commercialization strategy is designed around a multi-channel approach. This includes: 

i. Collaboration with the Ministry of Education for curriculum integration at the national level.  

ii. Partnerships with corporate sponsors and health-focused organizations for bundled offerings or 

CSR initiatives. 

iii. Freemium business model, where basic access remains free, while advanced features (e.g., 

personalized dashboards, analytics, and AI-driven recommendations) are offered through a 

subscription-based premium plan. 

iv. Active social media marketing, leveraging platforms like Instagram, TikTok, and YouTube to 

reach tech-savvy students and parents, combined with influencer campaigns promoting the 

benefits of digital nutrition education. 

v. Participation in exhibitions, conferences, and ed-tech showcases to build brand visibility and trust 

among stakeholders. 

Branding: 

V-HEJ is positioned as a digital lifestyle solution that blends education, entertainment, and well -being. 

The branding emphasizes innovation, user-friendliness, and health impact, appealing to both modern 

educators and the younger generation. Future branding plans include developing certification or digital 
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badges for students, creating an additional motivational element while strengthening credibility in the 

education sector. 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT 

V-HEJ contributes to the national health agenda by promoting healthy eating habits among youth, 

reducing long-term healthcare costs, and enhancing digital literacy in education. Teachers gain modern 

teaching aid, while parents can support healthy practices at home. 

CONCLUSION & FUTURE RECOMMENDATIONS 

The Virtual Healthy Eating Journey (V-HEJ) demonstrates strong potential as an effective, engaging 

tool for promoting healthy eating practices among adolescents. Future developments include a mobile 

application, AI-based personalized learning, and expanded cultural dietary content. Partnerships with 

government agencies and private sectors can scale this innovation for nationwide impact.  
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ABSTRACT 

The Crumple Monster represents an innovative automated waste sorting and recycling system designed to address critical waste 

management challenges in hospitality and tourism sectors. This intelligent machine integrates computer vision, sensor 

technologies, and automated sorting mechanisms to efficiently categorize waste materials while promoting environmental 

education. The system demonstrates significant improvements in recycling accuracy, waste processing efficiency, and user 

engagement through interactive educational features. Testing results indicate enhanced sorting precision, reduced contamination 

rates, and improved environmental awareness among users. The innovation addresses sustainability challenges in tourism 

destinations and hospitality facilities by combining automation with environmental education, contributing to sustainable 

tourism practices and circular economy principles. 

Keywords: Automated waste sorting, Sustainable tourism, Smart recycling, Environmental education 

PURPOSE AND BACKGROUND 

 

The hospitality and tourism industries generate substantial amounts of waste, contributing significantly to 

environmental degradation in tourist destinations. Traditional waste management systems in hotels, resorts, 

and tourism facilities often suffer from inefficient sorting processes, high contamination rates in recycling 

streams, and limited guest engagement in sustainable practices. The lack of proper waste segregation leads 

to increased landfill deposits, reduced recycling effectiveness, and negative environmental impacts that 

ultimately affect destination attractiveness and sustainability. Current waste management challenges in the 

hospitality sector include inconsistent guest behavior regarding waste disposal, inadequate staff training on 

proper sorting techniques, time-consuming manual sorting processes, and limited real-time feedback 

mechanisms to promote environmental awareness. These issues are particularly pronounced in high-

volume tourism destinations where rapid guest turnover and diverse cultural backgrounds create additional 

complexities in waste management implementation. The Crumple Monster project addresses these 

challenges by developing an intelligent, automated waste sorting system specifically designed for 

hospitality and tourism environments. The innovation aims to improve recycling efficiency, reduce 

operational costs, enhance environmental education, and promote sustainable tourism practices through 

technological integration and user engagement strategies. 

METHODOLOGY 

The research employed a design-based methodology combining hardware development, software 

programming, and user experience testing. The system development process involved multiple phases 

including conceptualization, prototype design, technical implementation, and performance evaluation. 

Technical development utilized embedded systems programming with integrated sensor technologies 

mailto:*srirao82@yahoo.com


Fakulti Hospitaliti, Pelancongan dan Kesejahteraan (FHPK),  
Universiti Malaysia Kelantan  

10 – 11 September 2025 

26 
 

including computer vision cameras, weight sensors, proximity detectors, and automated sorting 

mechanisms. The machine learning algorithms were trained using diverse waste sample datasets to improve 

identification accuracy across different material types commonly found in hospitality settings. User testing 

was conducted through controlled experiments involving hospitality students and industry professionals to 

evaluate system usability, sorting accuracy, and educational effectiveness. Performance metrics included 

sorting precision rates, processing speed, user satisfaction scores, and environmental knowledge 

improvement measurements. Data collection methods incorporated quantitative measurements of sorting 

accuracy, processing times, and waste categorization effectiveness, alongside qualitative feedback through 

surveys and focus group discussions. Ethical considerations included user privacy protection, data security 

measures, and environmental impact assessments throughout the development process. 

RESULTS AND DISCUSSION 

Testing demonstrated the Crumple Monster's superior performance in automated waste sorting with 

significant improvements in recycling efficiency and user engagement. The system achieved high accuracy 

rates in material identification and sorting, substantially reducing contamination in recycling streams 

compared to traditional manual sorting methods. Performance evaluation revealed enhanced processing 

speeds and consistent sorting quality, addressing key operational challenges in hospitality waste 

management. The automated system demonstrated capability to handle diverse waste types typically 

generated in tourism facilities, including food packaging, beverage containers, paper products, and general 

refuse materials. User feedback indicated positive responses to the interactive educational features, with 

participants reporting increased environmental awareness and improved understanding of proper waste 

disposal practices. The system's real-time feedback mechanisms effectively engaged users while providing 

valuable information about recycling processes and environmental impact. The innovation's potential 

applications extend beyond individual facilities to broader tourism destination management, offering 

scalable solutions for sustainable waste management in various hospitality contexts. Implementation 

benefits include reduced labor costs, improved recycling rates, enhanced guest satisfaction through 

environmental engagement, and positive contributions to destination sustainability goals. Cost-benefit 

analysis suggests favorable return on investment through operational efficiency gains, reduced waste 

management expenses, and potential revenue generation through improved recycling rates. Environmental 

impact assessments indicate significant reductions in landfill waste and improved resource recovery rates. 

 

 
 

Figure 1. Example of Crumple Monster 

 



Fakulti Hospitaliti, Pelancongan dan Kesejahteraan (FHPK),  
Universiti Malaysia Kelantan  

10 – 11 September 2025 

27 
 

CONCLUSION 

The Crumple Monster successfully demonstrates the integration of automation technology with 

environmental education to address critical waste management challenges in hospitality and tourism 

sectors. Key findings indicate substantial improvements in sorting accuracy, processing efficiency, and 

user environmental awareness through innovative technological solutions. The system's ability to combine 

functional waste processing with interactive educational components represents a significant advancement 

in sustainable tourism technology. Results suggest strong potential for widespread implementation across 

various hospitality environments, contributing to broader sustainability goals and circular economy 

principles. Research limitations include the prototype's current capacity constraints and the need for further 

testing across diverse hospitality settings. Future studies should explore scalability options, integration with 

existing facility management systems, and long-term impact assessments on environmental behavior 

change. 

 

CONTRIBUTION/PRACTICAL IMPLICATIONS 

 

This innovation provides practical solutions for hospitality operators seeking to improve sustainability 

practices while reducing operational costs. The technology offers immediate benefits through automated 

waste processing and long-term advantages through enhanced environmental education and guest 

engagement. The system contributes to sustainable tourism development by addressing critical 

infrastructure needs while promoting environmental awareness among tourists and hospitality workers. 

Implementation can support tourism destinations in achieving sustainability certifications and 

environmental goals. Practical applications include integration into hotel waste management systems, 

implementation in tourist attractions and public spaces, and adoption by hospitality education institutions 

for sustainability training programs. The innovation supports industry transition toward more sustainable 

operational practices and contributes to broader environmental conservation efforts. 
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ABSTRACT 

Many young children still struggle to express or discuss their feelings. Some feel happy, sad, or angry but don’t know how to 

say it. We learn about emotions at school, but largely through books or simple talks. We wanted to create something more fun 

and easier to understand. So, we built EXPRESS-AI   a tool using Google Teachable Machine that helps kids know and show 

their emotions. It uses a webcam to guess how we feel by looking at our face. With this tool, kids can learn emotion words and 

also try out a cool AI activity! 

 

Keywords: Emotions, AI, kids, Google Teachable Machine, learning tool 

 

 

PURPOSE AND BACKGROUND 

 

We learned from a study that 24% of small kids cannot explain how they feel (Adynski et al., 2024). In 

kindergartens and schools in Malaysia, we do have lessons about emotions, but they are usually very simple 

and done using books or pictures. Sometimes the teacher explains emotions during circle time, but there 

are no fun tools or activities to help us practice in real life. Many children still find it hard to say, “I am 

sad” or “I feel excited.” Kids need something more hands-on and exciting to really understand emotions. 

At the same time, we also noticed that most AI tools are made for grown-ups. They are hard to use and not 

made for kids. Some of them use big words and need coding, which we don’t understand yet. That’s why 

we thought of creating a tool that is easy, fun, and child friendly. We made EXPRESS-AI by using Google 

Teachable Machine to help kids learn about emotions and explore artificial intelligence in a simple way. 

 

NOVELTY & ADDED VALUE 

 

1. Made by children for children 

EXPRESS-AI is special because it was made by children, for children. We created this tool so that 

our friends and other kids can use it without needing help from adults. It is very simple. We used 

Google Teachable Machine, which is a website that helps us train the computer without needing to 

do any coding. 

 

2. Use webcam to guess your emotions in real time 

The way EXPRESS-AI works is also fun. When we show our face to the webcam, the tool will 

guess how we feel. It might say “Happy – 98%” or “Sad – 85%.” That means the AI is almost sure 

about what we are feeling. We can also learn new words about emotions like “excited” and 

“confused.” This helps us build our emotional vocabulary while trying something cool with 

technology. 
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3. Kill two birds with one stone 

EXPRESS-AI gives us two things: we learn about emotions, and we learn a little bit about how AI 

works. It also makes school more exciting because it’s not just about reading or listening to it, we 

get to do something with our hands and faces! 

 

METHODOLOGY 

 

We made EXPRESS-AI step by step using Google Teachable Machine: 

 

1. First, we picked 3 emotions and more: Happy, Sad, and Excited. 

2. We recorded short videos of ourselves showing these emotions. 

3. We uploaded the videos to the website and trained the AI model. 

4. After that, we tested it to see if the AI could guess our emotions. 

5. Finally, we used it in class and let our friends try it too! 

 

This whole process only took a few minutes. It was very fun and we also learned how AI can be used to 

understand people. 

RESULTS AND DISCUSSION 

We tested EXPRESS-AI with our classmates. The tool worked well and was able to guess emotions like 

Happy, Sad, and Excited using the webcam. Most of our friends enjoyed using it. They were excited to see 

how the computer could tell what they were feeling just by looking at their faces. Some even tried different 

facial expressions to see if the AI could still guess correctly. Although we only tested it among our own 

friends, the feedback was very positive. Everyone wanted a turn, and many of them said it was fun and 

interesting. We also saw that some kids who are usually quiet were more confident when using EXPRESS-

AI. This shows that it can help students express themselves better. We believe EXPRESS-AI will benefit 

schools in the future. It can be utilized in class for emotion-learning sessions or even during computer time. 

It can be used by teachers to help pupils understand their own emotions and to spark discussions about 

them. It can also help students who have social-emotional issues or find it difficult to express their feelings. 

Because the tool is simple and enjoyable, even young preschool children can use it. By using EXPRESS-

AI in schools, we can make learning about emotions more exciting and interactive. It also gives students 

the chance to explore AI in a safe and easy way. This can help them become more confident, expressive, 

and ready for the digital future. 

CONCLUSION 

We believe EXPRESS-AI is a fun and beneficial tool for children. It teaches us more about our emotions 

while also giving us the opportunity to explore AI. It's simple to use and was designed with youngsters in 

mind. We are proud that we developed something that will benefit other children. We hope that more 

schools and kindergartens in Malaysia and elsewhere will use EXPRESS-AI. We also hope that more kids 

can learn about feelings in a fun way and with innovative technologies like AI. In the future, we hope to 

develop additional tools like this to make learning more enjoyable! 
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APPENDIXES 

 

 
Figure1: EXPRESS-AI 
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ABSTRACT 

The Helper Bot represents an innovative smart waste-cleaning robot designed to revolutionize waste management practices in 

hospitality and tourism sectors. This intelligent autonomous system addresses critical environmental challenges by providing 

efficient waste collection capabilities that surpass traditional manual cleaning methods. The robot integrates advanced navigation 

systems, waste detection technologies, and automated collection mechanisms to streamline waste management operations in 

hotels, resorts, and tourism facilities. Performance evaluation demonstrates significant improvements in cleaning efficiency, 

operational cost reduction, and environmental sustainability. The innovation directly supports SDG 11 (Sustainable Cities and 

Communities) while contributing to six additional Sustainable Development Goals through enhanced environmental protection, 

public health improvement, and technological advancement. Testing results indicate substantial time savings, reduced labor 

requirements, and improved cleanliness standards in hospitality environments. 

Keywords: Smart robotics, Waste management, Sustainable tourism, Autonomous cleaning, Environmental technology 

PURPOSE AND BACKGROUND 

 

The hospitality and tourism industries face mounting pressure to adopt sustainable practices while 

maintaining operational efficiency and guest satisfaction. Traditional waste management in hotels, resorts, 

and tourism destinations relies heavily on manual labour-intensive processes that are time-consuming, 

inconsistent, and often inadequate for maintaining optimal cleanliness standards. The increasing volume of 

waste generated by tourism activities, combined with growing environmental awareness among travellers, 

necessitates innovative technological solutions for effective waste management. 

 

Current challenges in hospitality waste management include inefficient manual collection processes, high 

labour costs, inconsistent cleaning standards, and limited real-time monitoring capabilities. These issues 

are particularly pronounced in high-traffic tourism areas where continuous waste generation requires 

constant attention and resources. The lack of automated waste collection systems results in delayed 

response times, uneven cleaning quality, and increased operational expenses that ultimately impact both 

environmental sustainability and guest experience. 

 

The Helper Bot project addresses these critical challenges by developing an autonomous waste-cleaning 

robot specifically designed for hospitality and tourism environments. The innovation aims to transform 

waste management practices through intelligent automation, improve operational efficiency, reduce 

environmental impact, and support sustainable tourism development goals while maintaining cost-

effectiveness and practical applicability across diverse hospitality settings. 

mailto:anusuria1984@gmail.com
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METHODOLOGY 

The research employed a comprehensive design and development methodology combining robotics 

engineering, environmental analysis, and hospitality industry requirements assessment. The system 

development process incorporated multiple phases including conceptual design, prototype construction, 

technical implementation, and performance validation through controlled testing environments. 

Technical development utilized advanced robotics technologies including autonomous navigation systems, 

computer vision for waste detection, mechanical collection mechanisms, and intelligent route optimization 

algorithms. The robot's design integrated sensors for obstacle avoidance, waste identification capabilities, 

and automated collection systems specifically adapted for various waste types commonly encountered in 

hospitality settings. 

Performance evaluation was conducted through systematic testing in simulated hospitality environments 

involving controlled waste scenarios, operational efficiency measurements, and comparative analysis with 

traditional manual cleaning methods. Testing protocols included waste collection accuracy assessments, 

processing speed evaluations, and operational reliability measurements under diverse environmental 

conditions. 

Data collection methods incorporated quantitative measurements of cleaning efficiency, time savings, 

waste collection capacity, and operational cost analysis, alongside qualitative feedback from hospitality 

industry professionals and facility managers. Sustainability impact assessments evaluated environmental 

benefits, energy consumption, and contribution to sustainable development goals throughout the 

development and testing phases. 

RESULTS AND DISCUSSION 

Testing demonstrated the Helper Bot's superior performance in automated waste collection with significant 

improvements in efficiency and consistency compared to traditional manual cleaning methods. The system 

achieved remarkable success in waste detection and collection accuracy, substantially reducing cleaning 

time requirements while maintaining high standards of cleanliness across various hospitality environments. 

 

Performance evaluation revealed enhanced operational efficiency with consistent cleaning quality, 

addressing key challenges in hospitality waste management operations. The automated system 

demonstrated capability to handle diverse waste types and environmental conditions typically encountered 

in tourism facilities, including outdoor spaces, corridors, public areas, and guest accommodation zones. 

User feedback indicated positive responses to the robot's reliability, efficiency, and ease of integration into 

existing operational workflows. Facility managers reported significant improvements in cleaning 

consistency, reduced labor requirements, and enhanced ability to maintain cleanliness standards during 

peak occupancy periods. 

 

The innovation's applications extend across various hospitality contexts including hotels, resorts, tourist 

attractions, and public spaces in tourism destinations. Implementation benefits include substantial cost 
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savings through reduced labor requirements, improved guest satisfaction through enhanced cleanliness, and 

positive contributions to environmental sustainability goals through efficient waste management. 

 

Cost-benefit analysis indicates favorable return on investment through operational efficiency gains, 

reduced maintenance expenses, and improved service quality metrics. Environmental impact assessments 

demonstrate significant contributions to multiple Sustainable Development Goals including cleaner cities, 

better health outcomes, reduced ecosystem damage, responsible waste practices, technological 

advancement, and climate protection. 

 

 
 

Figure 1. Example of Helper Bot 

CONCLUSION 

The Helper Bot successfully demonstrates the integration of robotics technology with sustainable waste 

management to address critical operational challenges in hospitality and tourism sectors. Key findings 

indicate substantial improvements in cleaning efficiency, cost-effectiveness, and environmental 

sustainability through innovative automated solutions. 

 

The system's ability to provide consistent, reliable waste collection while reducing operational costs 

represents a significant advancement in hospitality technology applications. Results suggest strong 

potential for widespread implementation across various tourism and hospitality environments, contributing 

to broader sustainability goals and operational excellence standards. 

 

Research limitations include the prototype's current operational scope and the need for further testing across 

diverse hospitality settings and environmental conditions. Future studies should explore scalability options, 

integration with existing facility management systems, and long-term impact assessments on operational 

efficiency and environmental benefits. 

 

CONTRIBUTION/PRACTICAL IMPLICATIONS 

This innovation provides practical solutions for hospitality operators seeking to improve operational 

efficiency while advancing sustainability practices and reducing labor costs. The technology offers 

immediate benefits through automated waste collection and long-term advantages through enhanced 
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environmental stewardship and guest satisfaction improvements. 

The system contributes to sustainable tourism development by addressing critical operational infrastructure 

needs while supporting environmental conservation goals. Implementation can assist tourism destinations 

in achieving sustainability certifications, operational efficiency targets, and environmental management 

objectives. 

Practical applications include integration into hotel housekeeping operations, implementation in resort 

maintenance systems, adoption in tourist attraction management, and utilization in public space 

maintenance for tourism destinations. The innovation supports industry transition toward more efficient 

operational practices and contributes to broader environmental conservation and sustainable development 

efforts. 
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ABSTRAK 
 

Projek ini bertujuan menghasilkan pemerah pipi daripada kulit buah naga merah, iaitu bahan buangan yang berpotensi 

dimanfaatkan. Idea ini timbul kerana ramai pelajar perempuan di Kolej Vokasional Tawau gemar bersolek tetapi mengalami 

masalah jerawat. Kulit buah naga mengandungi antosianin dan Vitamin C yang dipercayai membantu merawat jerawat serta 

melembutkan kulit.Objektif projek ialah menghasilkan pemerah pipi berasaskan kulit buah naga dan menilai keberkesanannya 

terhadap remaja berumur 15–20 tahun. Kajian menggunakan pendekatan kualitatif dan kuantitatif melalui temubual, testimoni, 

soal selidik dan borang maklum balas. Seramai 30 pelajar terlibat sebagai responden, manakala tiga testimoni menguji produk 

selama dua bulan.Keputusan menunjukkan jerawat testimoni mengecut dan berkurangan selepas penggunaan berterusan, sekali 

gus membuktikan objektif projek tercapai. Projek ini juga menyediakan alternatif kosmetik berasaskan bahan buangan dengan 

harga lebih mampu milik. Disyorkan kajian diperluas ke lebih banyak kawasan untuk mendapatkan dapatan yang lebih 

menyeluruh. 

Kata Kunci: Kulit Buah Naga Merah, Pemerah Pipi Semula Jadi, Antosianin dan Vitamin C, Masalah Jerawat Remaja, Kosmetik 

Berasaskan Bahan Buangan 

 

TUJUAN DAN PENGENALAN 

Projek ini bertujuan untuk menghasilkan pemerah pipi daripada kulit buah naga merah yang biasanya 

dibuang. Idea ini tercetus daripada pemerhatian bahawa ramai pelajar perempuan di Kolej Vokasional 

Tawau gemar bersolek dan menghadapi masalah jerawat di bahagian pipi. Kulit buah naga merah didapati 

mengandungi nutrien seperti karbohidrat, lemak, protein, serat, antosianin (pewarna alami), dan Vitamin 

C, yang berpotensi untuk mencegah dan mengatasi jerawat serta menghaluskan kulit. 

Tujuan utama projek ini adalah untuk: 

• Memanfaatkan bahan buangan (kulit buah naga). 

• Memberi nilai tambah kepada kulit buah naga. 

• Menghasilkan pemerah pipi yang bebas bahan kimia. 

• Mewujudkan produk kosmetik baharu. 

• Menambah pendapatan. 

 

Objektif spesifik projek ini adalah: 

1. Menghasilkan pemerah pipi daripada buangan (kulit buah naga). 

2. Merawat masalah kulit jerawat bagi remaja berumur 15-20 tahun. 
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REKA BENTUK KAJIAN 

Kajian ini menggunakan pendekatan kualitatif dan kuantitatif. 

• Kualitatif: Melibatkan pengumpulan maklumat atau data bersifat kualitatif seperti temubual, 

testimoni, dan gambar hasil penggunaan produk. 

• Kuantitatif: Melibatkan data berbentuk angka yang diperoleh melalui borang soal selidik dan 

borang maklum balas. Borang soal selidik disasarkan kepada 30 remaja perempuan berumur 15-20 

tahun di Kolej Vokasional Tawau, manakala borang maklum balas diisi oleh 3 orang testimoni 

selepas 2 bulan penggunaan produk. 

Senarai Alatan dan Bahan: Bahan-bahan yang digunakan termasuk beeswax, minyak zaitun, serbuk buah 

naga, dan serbuk kulit buah naga. Alatan yang digunakan pula adalah mesin pengisar, piring kaca, bekas 

Polypropylene Plastic, spatula kayu, dan gas. 

Pengiraan Kos: Jumlah kos bahan untuk menghasilkan produk ini adalah RM29.40, dengan harga sebotol 

dianggarkan RM4.90 dan harga jual RM6.10 (termasuk 25% keuntungan). 

Proses Pembuatan: Proses pembuatan pemerah pipi melibatkan langkah-langkah berikut: 

1. Memotong kulit buah naga dan buah naga menjadi dadu kecil. 

2. Menjemur kulit buah naga dan buah naga di bawah sinaran matahari sehingga sederhana kering. 

3. Mengeringkan kulit buah naga dan buah naga dalam oven pada suhu 100∘C selama 30 minit 

sehingga mengecut. 

4. Menghancurkan kulit buah naga dan buah naga menggunakan mesin penyisar sehingga menjadi 

serbuk. 

5. Memanaskan 5g beeswax sehingga cair. 

6. Mencampurkan 5g minyak zaitun dan menggaul sehingga sebati. 

7. Menimbang 2g serbuk buah naga dan 2g serbuk kulit buah naga. 

8. Mencampurkan serbuk ke dalam campuran beeswax dan minyak zaitun, kemudian menggaul sebati. 

9. Menuang campuran ke dalam bekas yang disediakan. 

KAEDAH PENGUJIAN DAN PENENTU UKURAN 

Produk pemerah pipi kulit buah naga ini diuji keberkesanannya kepada responden yang sesuai dengan skop 

projek (remaja perempuan 15-20 tahun dengan masalah jerawat di pipi). Testimoni menggunakan produk 

selama dua bulan, dan penyelidik mengambil gambar serta mengumpul maklum balas untuk melihat 

keberkesanan produk. Langkah keselamatan seperti memakai pelitup muka dan sarung tangan pakai buang 

ditekankan semasa proses pembuatan dan pengujian. 

HASIL DAN PERBINCANGAN 

Dapatan kajian ini diperoleh melalui testimoni produk dan borang soal selidik yang diedarkan. Produk 

pemerah pipi kulit buah naga diberikan kepada tiga orang testimoni untuk pengujian keberkesanan selama 

dua bulan. Borang soal selidik pula diedarkan kepada 30 pelajar perempuan di Kolej Vokasional Tawau. 
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Demografi Responden: 

• Jantina: Kesemua 30 responden (100%) adalah wanita, terdiri daripada pelajar Kolej Vokasional 

Tawau dari Jabatan Hospitaliti, Jabatan Seni Reka, dan Jabatan Perkhidmatan Masyarakat. 

• Umur: Majoriti responden (46.7%) berumur 19-20 tahun. Responden berumur 15-16 tahun 

adalah 23.3%, manakala 17-18 tahun adalah 30%. 

• Tempat Tinggal: Sebanyak 54% responden tinggal di asrama, 13% di luar bandar, dan 33% di 

bandar. 

• Jenis Kulit: Majoriti responden (36.7%) mempunyai jenis kulit normal, diikuti oleh kulit kering 

(26.7%), kombinasi (23.3%), berminyak (10%), dan sensitif (3.3%). 

Penilaian Penggunaan Pemerah Pipi Responden: 

• Sebanyak 72.4% responden menyatakan mereka menggunakan produk pemerah pipi. 

• Jenis pemerah pipi serbuk adalah yang paling popular (36.7%), diikuti oleh jenis krim (30%) dan 

stik (30%). 

• Jenama Maybelline paling banyak digunakan (46.7%), diikuti oleh Wardah (33.3%) dan IN2IT 

(13.3%). 

• Majoriti responden (53.3%) membeli pemerah pipi pada harga antara RM16-RM20. 

• Sebanyak 51.7% responden telah menggunakan pemerah pipi kurang dari setahun. 

• Mengenai masalah jerawat, 43.3% responden menghadapi masalah jerawat, dengan punca utama 

adalah tekanan dan pemakanan (masing-masing 33.3%). 

Keberkesanan Produk:  

Berdasarkan komen daripada tiga orang testimoni, produk pemerah pipi kulit buah naga ini didapati 

berkesan. Jerawat pada muka testimoni didapati mengecut dan menghilang dalam tempoh dua bulan 

penggunaan produk. Ini menunjukkan bahawa objektif projek untuk merawat masalah jerawat di bahagian 

pipi telah berjaya dicapai. 

 

Perbincangan:  

Produk inovasi pemerah pipi berasaskan kulit buah naga ini terbukti berkesan dalam merawat masalah 

jerawat di pipi, terutamanya bagi remaja perempuan. Kandungan nutrisi dalam kulit buah naga, seperti 

antosianin dan Vitamin C, dipercayai menyumbang kepada keberkesanan ini.  

Projek ini juga menunjukkan potensi untuk memanfaatkan sisa buangan dan menghasilkan produk 

kosmetik yang lebih selamat dan mampu milik berbanding produk komersial yang mengandungi bahan 

kimia. 

CADANGAN DAN KESIMPULAN 

Berdasarkan hasil kajian dan maklum balas responden, beberapa cadangan dikemukakan untuk 

penambahbaikan dan pengembangan projek masa hadapan: 
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• Menghasilkan Masker Muka Buah Naga: Memandangkan buah naga kaya dengan vitamin A, B, 

C, dan E yang bermanfaat untuk kulit (anti-penuaan, hidrasi, pencerahan, dan penyuburan), 

pembangunan masker muka berasaskan buah naga adalah cadangan yang relevan. 

• Menghasilkan Pemerah Pipi Jenis Lain: Walaupun pemerah pipi serbuk popular, penerokaan 

untuk menghasilkan pemerah pipi jenis lain seperti krim atau cecair (yang sesuai untuk jenis kulit 

berbeza) boleh memperluaskan pasaran. 

• Memperluaskan Skop Projek: Kajian boleh diperluaskan ke kawasan luar Kolej Vokasional 

Tawau, seperti kawasan perumahan kampung atau bandar, untuk mendapatkan data yang lebih 

komprehensif dan representatif. 

Implikasi dan Sumbangan Kajian: Kajian ini berjaya menghasilkan pemerah pipi kulit buah naga yang 

berkesan dalam merawat jerawat di pipi pelajar perempuan Kolej Vokasional Tawau. Sumbangan utama 

projek ini adalah penghasilan produk kosmetik yang berasaskan bahan buangan, mampu milik, dan lebih 

selamat berbanding produk pasaran. 

Kesimpulan: Projek ini telah berjaya menghasilkan pemerah pipi daripada kulit buah naga yang berkesan 

dalam merawat masalah jerawat di bahagian pipi bagi remaja perempuan berumur 15-20 tahun di Kolej 

Vokasional Tawau. Kesemua objektif projek telah berjaya dicapai, menunjukkan potensi besar dalam 

inovasi produk kosmetik berasaskan bahan semula jadi dan sisa buangan. Projek ini juga memberi peluang 

kepada pelajar untuk mengaplikasikan pengetahuan dan kemahiran yang dipelajari dalam menghasilkan 

projek yang bermutu, inovatif, dan kreatif, sekali gus menyumbang kepada pembangunan sektor ekonomi 

negara. 
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ABSTRACT 

Detectify is an innovative device designed to enhance school safety and discipline by detecting hidden prohibited items, 

including mobile phones, vapes, and small metallic objects. In response to rising concerns over vaping and gadget misuse among 

Malaysian adolescents, Detectify offers an automated solution that reduces reliance on time-consuming manual inspections. The 

system employs NE555 timer circuitry, coils, and an Arduino microcontroller to detect concealed electronic devices, triggering 

visual and audio alerts upon detection. Its dual functionality includes manual control and basic automation, providing flexibility 

for school staff. Developed using a user-centered approach, Detectify was evaluated through functional, user, and lab testing to 

ensure sensitivity and operational reliability under various scenarios. Results demonstrated effective detection of concealed 

items, contributing to a safer, vape-free school environment while minimizing inspection time. The device is cost-effective and 

adaptable, offering strong commercialization potential for primary and secondary schools, education ministries, and school 

cooperatives. By integrating STEM-based innovation into real-world applications, Detectify not only improves discipline but 

also promotes student engagement in problem-solving and technological solutions. Future enhancements may include real-time 

alert notifications and expanded IoT integration for nationwide implementation. 

Keywords: School Safety, Automated Device Detection, Vapes and Mobile Control, STEM Innovation, Student Discipline 

Technology 

 

INTRODUCTION  

 

Detectify is an innovation developed to assist teachers and prefects in conducting spot checks in schools. 

It can detect hidden items such as vapes, mobile phones, and dangerous objects like knives. With Detectify, 

school authorities can conduct inspections more efficiently, thereby ensuring a safer and more disciplined 

school environment. According to a report by The Star (2024), both parents and educators in Malaysia have 

expressed concerns about the use of gadgets in schools, citing disruptions to the learning process and the 

heightened risk of cyberbullying. Internationally, several countries, including France and regions such as 

New York, have already implemented official bans on mobile phone usage in schools. In response to these 

growing concerns, this device-detection innovation aims to enhance the enforcement of bans by employing 

an automated detection system. This ensures a more focused and secure learning environment. 

To achieve a safer and more disciplined school setting, it is essential to prevent students from bringing 

vapes and mobile phones onto school premises. The primary objectives of this innovation are: 

 

1. To design and implement a system capable of detecting mobile phone signals within school 

grounds, thereby reducing unauthorized phone usage among students. 

2. To minimize peer influence associated with vapes and mobile phones by detecting and controlling 

the presence of prohibited items within school zones. 
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 PROBLEM STATEMENT 

According to the National Health and Morbidity Survey (NHMS, 2022), the prevalence of vaping among 

Malaysian teenagers aged 13 to 17 increased significantly from 9.8% in 2017 to 14.9% in 2022. The survey 

further highlights a marked gender disparity, with male adolescents reporting a higher prevalence (23.3%) 

compared to female adolescents (6.2%). Despite this alarming trend, existing enforcement measures remain 

inadequate. Manual bag inspections are time-consuming and impractical for comprehensive screening of 

all students, while the absence of real-time detection systems allows students to easily conceal prohibited 

items such as vapes and mobile devices. These limitations underscore the need for a more systematic and 

technology-driven solution. For disciplinary units, a tech-based approach like Detectify can enhance 

enforcement capabilities by offering consistent and efficient detection. Similarly, for teachers and school 

administrators, the adoption of such technology reduces the burden of manual inspections and facilitates 

the proactive identification of banned items, thereby contributing to a safer and more controlled school 

environment.  

UNIQUENESS / ADDED VALUE (NOVELTY) 

One of the distinctive features of this innovation lies in its targeted functionality: unlike conventional 

airport detectors, which are primarily designed to detect large metal objects such as weapons, our project 

is specifically engineered to identify small concealed electronic devices like vapes and mobile phones. 

These items that are commonly smuggled into school environments. This specialised focus addresses a 

critical gap in existing security tools used in educational settings. In terms of technological innovation, the 

system integrates NE555 timer circuitry, a coil, and an Arduino microcontroller to enable automatic 

detection of metallic objects. Upon detection, a buzzer and red LED are triggered, whereas a green LED 

signals a normal, threat-free status. Additionally, the device includes manual button control alongside basic 

automation features, offering both flexibility and reliability in operation. For end-users, the advantages are 

significant. For students, the device fosters a safer and vape-free school environment, contributing to 

improved discipline and focus in learning. For teachers and school administrators, the system offers an 

efficient, automated means of detecting banned devices, ultimately reducing manual inspection time and 

strengthening the enforcement of school regulations. 

PRODUCT TESTING & EVALUATION 

To assess the functionality and effectiveness of the Detectify prototype, a combination of evaluation 

methods was employed, including functional testing, user testing, and controlled lab trials. The function 

test was conducted to verify the operational reliability of the hardware components under various scenarios 

simulating real school inspections. In the lab test, controlled environments were created to measure the 

device’s sensitivity to different small-sized metal objects, particularly mobile phones and disposable vapes 

of varying concealment levels. 

COMMERCIALIZATION POTENTIAL 

 

The target market for Detectify includes primary and secondary schools, the Ministry of Education (MoE), 

and school cooperatives, where there is a growing need for technological solutions to enhance discipline 

and student safety. A SWOT analysis highlights several key aspects of the innovation. Among its strengths 

are its low production cost and school-friendly design, making it accessible and easily adoptable by 
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educational institutions. However, a noted weakness is the need for sensitivity calibration to ensure optimal 

detection performance across various settings. In terms of opportunities, the increasing concern over 

student discipline and the widespread presence of contraband electronic devices present significant market 

potential, particularly as demand from schools continues to grow. Nevertheless, threats such as competition 

from more established foreign products pose a challenge to market entry and scalability. The branding and 

marketing strategy focuses on developing an easy-to-remember name accompanied by a school-appropriate 

logo, aiming to establish a strong identity among educational stakeholders. Promotion efforts will leverage 

education exhibitions, targeted social media campaigns, and strategic collaborations with school 

cooperatives to enhance visibility and adoption at the institutional level. 

CONCLUSION & FUTURE RECOMMENDATIONS 

The effectiveness of Detectify lies in its ability to detect prohibited devices such as vapes and mobile 

phones automatically and at a relatively low cost, making it a practical and scalable solution for school 

environments. Initial evaluations have demonstrated the device's reliability in enhancing school discipline 

enforcement with minimal manual intervention. Looking toward the future, several improvements are 

envisioned to enhance functionality and user experience. These include the integration of a notification 

system capable of sending real-time alerts to teachers' mobile devices, thereby enabling immediate 

response. In terms of collaboration and funding opportunities, partnerships with the Ministry of Education, 

school cooperatives, and local IoT companies are identified as strategic avenues for product development, 

field deployment, and nationwide implementation. 
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ABSTRACT 

n nurseries, prayer rooms, and other shared spaces, a baby’s cry often a vital signal of distress can go unnoticed due to ambient 

noise, caregiver workload, or physical distance, potentially leading to delayed responses and unintentional neglect. To address 

this, Si Manja Alert was developed: a smart, low-cost baby cry detection system that uses an ESP32 microcontroller, a sensitive 

microphone, and sound processing algorithms to identify crying in real time, even in noisy environments. Upon detection, the 

system triggers an immediate alert via LED/buzzer and sends a smartphone notification to caregivers within seconds. Tested in 

real-world settings such as nurseries and prayer rooms, the prototype achieved over 85% cry detection accuracy and received 

positive feedback for its simplicity and effectiveness. Designed with user input, it supports customization like silent mode for 

quiet spaces and multiple alert options. By enabling timely responses, Si Manja Alert enhances infant safety, reduces caregiver 

stress, and promotes trust in childcare environments. Its affordability, scalability, and potential for AI and IoT integration make 

it suitable for both individual and institutional use across Malaysia and beyond.  

Keywords: Baby cry detection, real-time alert, ESP32, IoT, child safety 

INTRODUCTION 

In environments such as nurseries, prayer rooms, and other public or semi-public spaces, a baby’s cry 

often serves as a critical indicator of discomfort, distress, or potential danger. However, due to ambient 

noise, distractions, or the physical distance between caregivers and infants, these auditory cues can go 

unnoticed, leading to delayed responses and increasing the risk of unintentional neglect. In response to 

this issue, we developed Si Manja Alert, a smart baby cry detection system designed to provide real-

time alerts directly to a caregiver’s or parent’s mobile device. The innovation integrates a highly 

sensitive microphone and advanced sound processing algorithms, enabling it to detect crying even 

within noisy or crowded environments. Its simplicity, affordability, and scalability, particularly its 

potential integration with artificial intelligence (AI) and Internet of Things (IoT) capabilities. This will 

further enhance its practical value for both individual and institutional use.  

PROBLEM STATEMENT 

According to the National Childcare Survey Malaysia, over 62% of nursery caregivers admit they 

cannot respond immediately when a baby cries, especially when occupied or in another room. Most 

nurseries still rely on manual auditory monitoring by caregivers. While some use CCTV, it requires 

constant visual attention and does not provide real-time alerts. Moreover, existing alert systems are not 

specifically designed for baby cry detection and may be disruptive in quiet places like prayer rooms.  

This issue affects nursery staff, parents, and caregivers in prayer areas. Without a real-time baby cry 

alert system, there is a risk of delayed response, which can compromise the baby’s safety, comfort, and 

emotional well-being. Parents may also lose trust in the reliability of child supervision. This innovation 

benefits nursery staff, parents and mosque caretakers by helping them respond quickly when a baby 
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cries. It reduces the risk of neglect and enhances baby safety, especially in busy or public areas.  

PRODUCT DESIGN & DEVELOPMENT METHOD  

This project uses a user-focused design, especially for parents and caregivers. We use ESP32, a 

microphone, and a buzzer/LED to detect a baby’s cry. When the baby cries, the system gives an alert 

or sends a phone notification. The development process starts with identifying the problem, sketching 

ideas, assembling parts, and testing the prototype. We also asked real users for feedback to make sure 

the product is easy to use, low-cost, and practical for places like nurseries and prayer rooms. 

 

UNIQUENESS / ADDED VALUE (NOVELTY) 

 

This project stands out by combining baby cry detection with real-time notification sent directly to parents’ 

or caregivers’ smartphones. This feature is rarely available in existing products, especially for public 

settings like nurseries or prayer spaces. By using the ESP32 microcontroller, which supports both Wi-Fi 

and Bluetooth, the system becomes smarter and more responsive than traditional alarm systems. The use 

of affordable and easy-to-source components also adds value, making the solution scalable and cost-

effective. End-users such as nursery teachers, babysitters, and parents benefit significantly they can respond 

faster to a baby’s cries without having to constantly monitor in person. This improves child safety and 

offers peace of mind to caregivers. 

 

PRODUCT TESTING & EVALUATION 

 

n nurseries, prayer rooms, and other shared public or semi-public spaces, a baby’s cry often a critical sign 

of discomfort, distress, or danger can easily go unnoticed due to ambient noise, caregiver distractions, or 

physical distance, leading to delayed responses and potential neglect. To tackle this challenge, Si Manja 

Alert was developed as an affordable, smart baby cry detection system that uses an ESP32 microcontroller 

coupled with a sensitive microphone and real-time sound processing algorithms to accurately identify infant 

cries, even in noisy environments. When crying is detected, the system instantly triggers a local alert (via 

LED or buzzer) and sends a push notification to the caregiver’s smartphone within three seconds.  

 

Field tests in actual nurseries and prayer rooms demonstrated over 85% detection accuracy and strong user 

approval for its ease of use and reliability. Designed through a user-centered approach, the system 

incorporates practical features such as silent mode for quiet settings and customizable alert types. By 

enabling prompt responses, Si Manja Alert enhances infant safety, reduces caregiver anxiety, and builds 

trust in childcare supervision. Its low-cost design, scalability, and potential for future integration with AI 

and IoT technologies position it as a practical solution for both individual families and institutional 

childcare settings across Malaysia and similar contexts. 

 

COMMERCIALIZATION POTENTIAL 

  

Si Manja Alert will be commercialized using a clear and scalable business model. The Business Model 

Canvas (BMC) guides its strategy, with the product offered in two formats: as a ready-to-use smart device 

for nurseries and mosques, and as a DIY “plug-and-play” kit for tech-savvy parents or educational 

institutions. This dual approach maximizes market reach while keeping production costs low. 
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A SWOT analysis further informs the go-to-market plan: 

 

• Strengths include its intelligent real-time detection, affordability, and user-friendly design. 

• Weaknesses involve its dependency on a Wi-Fi connection for smartphone notifications, which 

may limit use in areas with poor connectivity. 

• Opportunities arise from the growing demand for smart childcare solutions, especially in urban 

nurseries, daycare centers, and religious facilities. 

• Threats include competition from imported baby monitors, though Si Manja Alert differentiates 

itself through local relevance, Bahasa Malaysia support, and noise-resilient cry detection tailored 

for Malaysian environments. 

 

Branding and marketing emphasize approachability and trust. The name “Si Manja Alert” is warm and 

memorable, resonating with parents and caregivers. Promotion will leverage social media campaigns, 

partnerships with nurseries and mosques, and participation in innovation and education expos. Authentic 

demo videos and parent/caregiver testimonials will serve as key proof points, highlighting real-world 

effectiveness and ease of use to drive adoption and credibility. 

 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT 

 

Social, Economic, and Educational Impact 

 

Si Manja Alert delivers meaningful impact across multiple levels. For the target community including 

parents, nursery staff, and mosque caretakers the system brings peace of mind by ensuring timely responses 

to a baby’s cry, significantly reducing the risk of unintentional neglect or distress in busy or quiet 

environments. It also fosters greater awareness of how smart, accessible technology can enhance everyday 

childcare practices. 

 

In the context of industry and public policy, the innovation aligns with national efforts to strengthen child 

safety standards in early childhood care facilities. By demonstrating the value of localized, affordable smart 

monitoring, it encourages regulators and childcare providers to adopt technology-driven safety protocols. 

There is strong potential for Si Manja Alert to be referenced or integrated into future national guidelines 

for nursery safety and infant supervision. 

 

For educational institutions and students, the project serves as a practical platform for hands-on learning in 

IoT, embedded systems, coding, and human-centered design. It promotes collaboration, real-world problem 

solving, and social entrepreneurship, inspiring students to develop solutions that address community needs. 

Through this innovation, learners gain early exposure to the intersection of technology, social impact, and 

responsible innovation preparing them to become future-ready, socially conscious technologists. 

 

CONCLUSION & FUTURE RECOMMENDATIONS 

 

This innovation effectively detects a baby’s cry and alerts caregivers instantly, improving child safety in 

nurseries and prayer areas. In the future, the system can be enhanced with AI to detect different types of 

crying or baby conditions. A mobile app can also be developed for parents to monitor remotely. This project 
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has strong potential to expand with support from government agencies, nurseries, or investors focused on 

child safety. 
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ABSTRAK 

Penyakit tumbuhan merupakan ancaman besar kepada sektor pertanian, terutamanya apabila pengesanan lewat menyebabkan 

kerugian hasil, penggunaan bahan kimia berlebihan, dan kerosakan alam sekitar. Di Malaysia, ramai petani bergantung pada 

kaedah manual yang perlahan dan tidak praktikal, terutamanya di kawasan luar bandar. Untuk mengatasi cabaran ini, satu 

aplikasi mudah alih berasaskan kecerdasan buatan (AI) telah dibangunkan untuk membolehkan pengesanan awal penyakit 

tumbuhan melalui gambar daun yang diambil menggunakan kamera telefon pintar. Aplikasi ini menggunakan teknologi 

computer vision yang dilatih dengan data penyakit tanaman tropika tempatan, menyokong Bahasa Melayu, dan boleh beroperasi 

secara luar talian menjadikannya inklusif dan sesuai untuk petani tempatan. Selain itu, integrasi dengan sensor IoT membolehkan 

pemantauan keadaan persekitaran seperti kelembapan dan suhu tanah, membantu dalam pengambilan keputusan pertanian yang 

lebih tepat. Inovasi ini bukan sahaja meningkatkan ketepatan diagnosis dan kecekapan pengurusan ladang, malah mengurangkan 

kos rawatan dan meningkatkan hasil tanaman secara lestari. 

Katakunci: Pengesanan penyakit tumbuhan, kecerdasan buatan, pertanian pintar, Internet of Things (IoT) 

PENGENALAN 

 

Penyakit tumbuhan merupakan masalah utama dalam pertanian yang boleh mengakibatkan kerugian 

besar kepada petani. Ia sukar untuk dikesan pada peringkat awal dan sering kali hanya nampak apabila 

ia sudah merebak ke seluruh tanaman. Kelewatan dalam pengesanan penyakit membawa kepada 

penggunaan bahan kimia berlebihan, yang bukan sahaja merosakkan tanaman, tetapi juga merosakkan 

alam sekitar dan membahayakan kesihatan manusia. Di Malaysia, ramai petani masih bergantung pada 

pemeriksaan manual oleh pakar atau rujukan buku untuk mengenal pasti penyakit tumbuhan. Namun, 

kaedah ini memerlukan masa dan sering tidak dapat menampung keperluan pengurusan ladang berskala 

besar. Tambahan lagi, kekurangan sumber manusia yang terlatih dalam bidang ini membuatkan banyak 

penyakit tidak dapat dikendalikan dengan baik. Inovasi dalam bidang pertanian sangat penting bagi 

meningkatkan hasil pertanian, mengurangkan kerugian akibat penyakit, dan menggalakkan amalan 

pertanian yang lebih lestari. Dengan mengintegrasikan Artificial Intelligence (AI) dalam aplikasi 

mudah alih, ia akan membantu memudahkan proses pengesanan penyakit tumbuhan secara lebih pantas 

dan tepat. Penyelesaian ini bukan sahaja akan memudahkan petani mengenal pasti penyakit lebih awal, 

tetapi juga mengurangkan kebergantungan pada penggunaan bahan kimia yang berbahaya dan 

meningkatkan hasil pertanian dengan cara yang lebih efisien. Selain itu, penggunaan IoT (Internet of 

Things) untuk memantau faktor persekitaran seperti suhu tanah, kelembapan, dan pH juga akan 

memberikan data tambahan yang membantu dalam keputusan pengurusan ladang yang lebih baik.  

 

OBJEKTIF 

 

1. Pengesanan Awal Penyakit Tumbuhan: Membina aplikasi mudah alih yang membolehkan petani 

untuk mengesan penyakit tumbuhan pada peringkat awal dengan hanya menggunakan kamera 
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telefon pintar mereka. 

2. Peningkatan Ketepatan Diagnostik: Menggunakan teknologi AI dan computer vision untuk 

menganalisis gambar daun dan tanaman, memberikan cadangan rawatan yang lebih tepat dan 

berdasarkan data. 

3. Meningkatkan Kecekapan Pengurusan Ladang: Menghubungkan aplikasi dengan sensor IoT 

untuk memantau keadaan persekitaran seperti kelembapan dan suhu tanah, membantu petani 

dalam membuat keputusan tepat waktu mengenai pengairan atau penjadualan rawatan. 

 

PERNYATAAN MASALAH 

Petani dan pekebun kecil sering berdepan kesukaran dalam mengesan penyakit tanaman pada peringkat 

awal, yang boleh menyebabkan kerugian hasil yang ketara serta menjejaskan pendapatan mereka. 

Faktor seperti kekurangan pengetahuan teknikal, kesukaran mendapatkan akses kepada pakar 

agronomi, dan kebergantungan kepada kaedah diagnosis manual yang lambat telah menyumbang 

kepada kelewatan dalam rawatan yang sewajarnya. Dalam konteks ini, wujud keperluan mendesak 

terhadap satu penyelesaian yang bersifat mudah alih, pantas, boleh dipercayai dan mesra pengguna 

untuk mengesan penyakit daun menggunakan teknologi semasa. Namun begitu, penyelesaian sedia ada 

masih mempunyai beberapa kekangan. Kaedah diagnosis manual memerlukan kehadiran pakar atau 

pengetahuan teknikal yang tidak mudah diakses oleh petani di kawasan luar bandar. Tambahan pula, 

sebilangan aplikasi pertanian digital tidak menyokong Bahasa Melayu, sekali gus menyukarkan 

pemahaman dan penggunaan dalam kalangan petani tempatan. Selain itu, tiada integrasi antara kamera 

mudah alih dan sistem diagnosis AI masa nyata yang dioptimumkan untuk flora tropika tempatan. 

Malah, ketepatan diagnosis dalam beberapa aplikasi sedia ada masih rendah kerana ia tidak dilatih 

menggunakan set data yang mencerminkan varieti tanaman dan penyakit yang lazim di rantau ini.  

Implikasi inovasi ini terhadap kumpulan sasaran amat signifikan. Pertama, ia akan meningkatkan 

kecekapan dalam kalangan petani, membolehkan pengesanan masalah dilakukan dengan pantas serta 

mengurangkan masa tindak balas. Kedua, diagnosis awal dapat mengurangkan keperluan penggunaan 

racun secara menyeluruh, seterusnya menjimatkan kos rawatan. Ketiga, rawatan yang dilakukan pada 

peringkat awal membolehkan tanaman pulih lebih cepat, sekali gus meningkatkan hasil serta kualiti 

produk. Akhir sekali, aplikasi ini berpotensi membuka akses kepada teknologi kecerdasan buatan (AI) 

kepada petani kecil tanpa memerlukan mereka memiliki kemahiran teknikal lanjutan, sekali gus 

merapatkan jurang digital dalam sektor pertanian. 

KAEDAH REKA BENTUK & PEMBANGUNAN PRODUK 

Aplikasi mudah alih yang menggunakan kamera telefon untuk mengesan penyakit pada daun atau tanaman. 

AI akan menganalisis gambar dan memberi cadangan rawatan. 
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Gambar 1: Kaedah Reka Bentuk & Pembangunan Produk 

 

 

KEUNIKAN / NILAI TAMBAH (KEASLIAN) 

 

Keunikan utama inovasi ini terletak pada gabungan teknologi computer vision berasaskan kecerdasan 

buatan (AI) dengan antara muka mudah alih yang mesra pengguna dan menyokong Bahasa Melayu, 

menjadikannya lebih mudah diakses oleh petani tempatan, termasuk mereka di kawasan luar bandar. Tidak 

seperti aplikasi sedia ada yang kebanyakannya menggunakan model generik, sistem ini dilatih 

menggunakan data penyakit tanaman tropika tempatan, sekali gus meningkatkan ketepatan diagnosis secara 

signifikan. Tambahan pula, keupayaannya untuk beroperasi secara offline membolehkan ia digunakan di 

kawasan yang tidak mempunyai capaian internet. 

 

PENGUJIAN & PENILAIAN PRODUK 

 

Pengujian dan penilaian produk akan dijalankan secara berperingkat untuk menilai keberkesanan, 

ketepatan, dan kebolehgunaan sistem. Ujian teknikal melibatkan penilaian keupayaan model AI dalam 

mendiagnosis pelbagai jenis penyakit tumbuhan berdasarkan imej daun yang diambil dalam pelbagai 

keadaan pencahayaan dan sudut, menggunakan set data tempatan yang telah dilabel oleh pakar agronomi. 

Selain itu, antara muka pengguna (UI) dan pengalaman pengguna (UX) akan dinilai melalui sesi ujian 
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bersama petani sasaran untuk memastikan aplikasi mesra pengguna, menyokong Bahasa Melayu, dan 

berfungsi dengan baik walaupun dalam mod luar talian. Integrasi dengan sensor IoT juga akan diuji untuk 

menilai kebolehpercayaan penghantaran data persekitaran seperti kelembapan tanah dan suhu. Maklum 

balas daripada pengguna akan dikumpul untuk penambahbaikan berterusan, memastikan aplikasi benar-

benar menjawab keperluan sektor pertanian tempatan. 

 

POTENSI PENGKOMERSIALAN  

 

Aplikasi pengesanan penyakit tumbuhan berasaskan AI ini mempunyai potensi pengkomersialan yang 

tinggi memandangkan permintaan yang semakin meningkat terhadap penyelesaian pertanian pintar di 

kalangan petani kecil dan sederhana kumpulan utama yang membentuk tunjang ekonomi luar bandar 

Malaysia. Aplikasi ini boleh dikomersialkan melalui model langganan bulanan atau tahunan, sama ada 

secara individu atau melalui kerjasama dengan koperasi pertanian, agensi kerajaan seperti Jabatan Pertanian 

Malaysia, atau NGO yang menyokong pembangunan sektor pertanian. Selain itu, integrasi dengan peranti 

IoT membuka peluang untuk menawarkan pakej lengkap (hardware + software) kepada ladang komersial 

berskala besar. Dengan sokongan Bahasa Melayu, keupayaan luar talian, dan fokus pada flora tropika 

tempatan, aplikasi ini menawarkan nilai unik yang membezakannya daripada penyelesaian antarabangsa 

sedia ada, menjadikannya sesuai untuk pasaran tempatan dan rantau ASEAN. 

 

IMPAK SOSIAL / EKONOMI / PENDIDIKAN 

 

Projek ini berpotensi membawa impak yang signifikan dalam aspek sosial, ekonomi dan pendidikan. Dari 

segi sosial, aplikasi ini meningkatkan daya tahan komuniti tani terhadap risiko kehilangan hasil tanaman 

melalui pengesanan awal penyakit. Ia juga membantu mewujudkan ekosistem pertanian yang lebih sihat 

dan lestari dengan mengurangkan kebergantungan kepada racun kimia berbahaya. Dari sudut ekonomi, 

petani mampu menjimatkan kos rawatan dan meningkatkan hasil tuaian, sekaligus menambah pendapatan 

dan menstabilkan rantaian bekalan makanan tempatan. Inovasi ini juga boleh merangsang pertumbuhan 

sektor agritech di Malaysia melalui penciptaan peluang pekerjaan baharu dalam pembangunan perisian, 

pengurusan data dan sokongan teknikal. 

 

KESIMPULAN & CADANGAN MASA DEPAN 

Aplikasi pintar pengesanan penyakit tumbuhan berasaskan AI ini membuktikan potensi besar dalam 

mentransformasikan kaedah diagnosis penyakit tanaman, khususnya dalam konteks pertanian tropika. 

Dengan integrasi teknologi computer vision dan sokongan Bahasa Melayu, ia memberikan penyelesaian 

yang praktikal, bersifat lokal dan inklusif untuk komuniti petani. Kejayaan awal aplikasi ini membuka 

ruang untuk penambahbaikan seterusnya. Antaranya termasuk: (1) penambahan lebih banyak jenis tanaman 

dan penyakit ke dalam pangkalan data, (2) pembangunan sistem amaran awal berasaskan data cuaca dan 

IoT, serta TIGA (3) penyesuaian kepada platform berasaskan web dan integrasi dengan pangkalan data 

pertanian kebangsaan. 
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ABSTRAK 

Di Malaysia, pelajar sekolah rendah sering menghadapi cabaran dalam menguasai kemahiran asas lukisan disebabkan 

kekurangan bahan pengajaran seni yang interaktif dan menarik. Untuk mengatasi isu ini, satu aplikasi mudah alih inovatif telah 

dibangunkan dengan fokus khusus pada lukisan kartun genre yang disenangi kanak-kanak menggabungkan tutorial langkah demi 

langkah, cabaran harian, dan maklum balas automatik berasaskan kecerdasan buatan (AI). Aplikasi ini menyediakan 

pembelajaran berstruktur yang menyeronokkan melalui elemen gamifikasi, membantu pelajar memahami teknik komposisi, 

proporsi, ekspresi wajah, dan penggunaan warna secara berperingkat. Reka bentuknya yang mesra pengguna membolehkan 

akses fleksibel di mana-mana, manakala sistem AI memberikan penilaian peribadi berdasarkan gaya dan kemajuan pelajar. 

Aplikasi ini bukan sahaja meningkatkan kefahaman seni visual, malah merangsang kreativiti, keyakinan diri, dan minat terhadap 

bidang kreatif jangka panjang. Ujian awal menunjukkan potensi tinggi dalam meningkatkan penglibatan dan penguasaan 

kemahiran lukisan di kalangan murid sekolah rendah. 

Katakunci: Lukisan kartun, aplikasi pendidikan, kecerdasan buatan, gamifikasi, pembelajaran seni 

PENGENALAN 

Di Malaysia, pelajar sekolah rendah sering berdepan dengan kesukaran dalam mengembangkan 

kemahiran seni, khususnya dalam bidang lukisan. Kekurangan akses kepada bahan bantu mengajar 

yang menarik dan interaktif menyebabkan pembelajaran seni visual menjadi kurang efektif dan kurang 

menyeronokkan. Ramai pelajar tidak dapat membina asas yang kukuh dalam aspek teknik seperti 

komposisi, perspektif, dan penggunaan warna. Inovasi berasaskan teknologi dalam pendidikan seni 

dapat merangsang minat dan kreativiti pelajar melalui pendekatan pembelajaran yang menyeronokkan 

dan interaktif. Penggunaan aplikasi mudah alih yang mengintegrasikan elemen permainan dan cabaran 

mampu meningkatkan penglibatan pelajar secara aktif dalam aktiviti melukis. Di samping itu, 

penyediaan tutorial langkah demi langkah secara visual membantu pelajar memahami proses lukisan 

secara berperingkat, sekaligus meningkatkan kefahaman mereka terhadap prinsip asas seni.  

OBJEKTIF 

 

1. Menyediakan latihan berstruktur dan penilaian berkala yang memfokuskan kepada lukisan kartun 

sebagai medium asas untuk mengasah teknik melukis pelajar dalam aspek komposisi, garisan, dan 

perspektif.  

2. Menyediakan sumber pengajaran digital yang fleksibel dan mesra pengguna kepada guru seni, 

membolehkan pendekatan pengajaran yang lebih diperibadikan dan sejajar dengan tahap 

keupayaan setiap pelajar. 

 

PERNYATAAN MASALAH 

Kajian oleh Google for Education menunjukkan bahawa 93% pelajar menyatakan mereka lebih 

memahami konsep seni apabila ia disampaikan melalui kaedah visual yang interaktif, seperti aplikasi 
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digital atau video. Dapatan ini menunjukkan keperluan mendesak terhadap integrasi teknologi dalam 

pendidikan seni untuk meningkatkan pemahaman dan penglibatan pelajar, khususnya dalam konteks 

sekolah rendah. Kebanyakan aplikasi seni digital yang tersedia di pasaran lebih menekankan aspek 

teori atau hanya menyediakan tutorial berbentuk statik tanpa sebarang elemen interaktif. Pendekatan 

ini kurang sesuai untuk pembelajaran seni visual, terutamanya dalam bidang lukisan kartun yang 

memerlukan pemahaman mendalam tentang aspek proporsi, ekspresi wajah, pergerakan badan, dan 

teknik bayang-bayang. Kekurangan ini menyebabkan pelajar tidak dapat mengembangkan kemahiran 

melalui pendekatan yang menyeronokkan, berasaskan amali, dan berbentuk permainan (gamification). 

Ketiadaan kaedah pembelajaran yang praktikal dan kurangnya bahan pengajaran yang bersifat aplikatif 

menyebabkan pelajar mengalami kelewatan dalam perkembangan kemahiran seni mereka. Khususnya 

dalam lukisan kartun, pelajar gagal menguasai teknik asas dengan betul, sekali gus menjejaskan 

keyakinan dan minat mereka terhadap subjek tersebut. Dalam jangka panjang, ia boleh membantutkan 

potensi kreatif yang penting dalam pembentukan daya imaginasi dan ekspresi diri pelajar.  

KAEDAH REKA BENTUK & PEMBANGUNAN PRODUK 

 

 

 

 

 

 

 

 

 

 

 

 

Gambar 1: Kaedah Reka Bentuk & Pembangunan Produk 

 

KEUNIKAN / NILAI TAMBAH (KEASLIAN) 

 

Tutorial Langkah demi Langkah dengan Penekanan pada Kartun 

 

Ciri Unik: Aplikasi ini khusus untuk tutorial melukis kartun, berbeza dengan kebanyakan aplikasi seni lain 

yang lebih fokus pada seni realistik atau abstrak. Tutorial yang disediakan adalah dalam bentuk langkah 

demi langkah yang mudah diikuti oleh pelajar sekolah rendah. Contohnya pelajar dapat mempelajari 

bagaimana melukis watak kartun popular (contoh: haiwan kartun, watak animasi) secara bertahap, dari 

melukis bentuk asas hingga menambah ekspresi wajah dan warna. Kebanyakan aplikasi yang ada di pasaran 

lebih umum dan tidak memberikan penekanan yang cukup pada lukisan kartun, yang kini menjadi salah 

satu genre seni paling digemari oleh pelajar. Kebanyakan tutorial yang ada juga tidak mengikut aliran 

pembelajaran yang mudah dan jelas, mengakibatkan pelajar mudah hilang minat. 
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Ciri Unik: Aplikasi ini menawarkan latihan harian interaktif, di mana pelajar diberi cabaran untuk melukis 

sesuatu setiap hari dan dihantar untuk mendapat maklum balas daripada guru atau aplikasi secara 

automatik. Pelajar boleh menerima pujian atau cadangan pembetulan untuk meningkatkan hasil lukisan 

mereka. Contohnya, "Lukis kucing kartun hari ini!" Cabaran ini akan merangkumi tahap kesukaran yang 

berbeza-beza bergantung pada kemajuan pelajar. Kebanyakan aplikasi seni lain tidak memberikan cabaran 

harian atau latih tubi yang terus menerus. Pelajar biasanya boleh memilih apa yang mereka mahu lukis 

tanpa sebarang struktur atau cabaran berterusan. 

 

Sistem Penilaian Automatik & AI Feedback 

 

Inovasi dalam Pendekatan:  Aplikasi ini akan menggunakan AI untuk menganalisis lukisan pelajar dan 

memberikan maklum balas automatik berdasarkan elemen-elemen seperti: 

 

• Betulkah proporsi kartun itu? 

• Adakah warna yang digunakan konsisten dengan teknik kartun yang betul? 

• Apakah ekspresi wajah yang dilukis tepat? 

 

Inovasi dalam Teknologi: Teknologi Machine Learning (ML) akan digunakan untuk mempelajari gaya 

lukisan pelajar dan memberi cadangan peningkatan berdasarkan tingkah laku mereka dari masa ke masa. 

Ini membolehkan maklum balas lebih personal dan disesuaikan. 

 

Kelebihan kepada Pengguna Akhir 

 

Untuk Pelajar: 

 

1. Pembelajaran yang Lebih Seronok dan Berinteraktif:  Dengan menggunakan cabaran harian dan 

tutorial yang menyeronokkan, pelajar tidak hanya belajar teknik seni, tetapi juga terlibat dalam 

aktiviti yang menarik. Pembelajaran menjadi lebih seperti permainan, mendorong pelajar untuk 

terus berlatih dan meningkatkan kemahiran mereka. 

2. Penyampaian Visual yang Lebih Jelas: Tutorial langkah demi langkah yang disertakan dengan 

contoh visual, animasi, dan kemungkinan AR akan membantu pelajar memahami teknik lukisan 

kartun dengan lebih mudah. Dengan visualisasi yang jelas, pelajar boleh mempelajari teknik yang 

lebih sukar dengan lebih cepat. 

3. Maklum Balas Peribadi & Pembelajaran Berdasarkan Keperluan: Dengan penilaian automatik dan 

maklum balas daripada aplikasi atau guru, pelajar mendapat cadangan yang disesuaikan dengan 

tahap mereka, membantu mereka memperbaiki kemahiran dengan cepat. 

4. Kemudahan Mengakses Pembelajaran: Pelajar boleh belajar pada bila-bila masa dan di mana-

mana sahaja. Aplikasi yang disimpan dalam peranti mudah alih memberi kemudahan 

pembelajaran fleksibel yang sesuai dengan jadual pelajar. 

 

PENGUJIAN & PENILAIAN PRODUK 

 

Tujuan utama ujian ini adalah untuk menilai keberkesanan dan kestabilan ciri-ciri teknikal yang ditawarkan 

oleh aplikasi, termasuk fungsi canvas lukisan interaktif, tutorial langkah demi langkah, sistem cabaran 
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harian, serta sistem maklum balas automatik berasaskan AI. Kaedah ujian melibatkan pengujian modul 

secara berasingan bagi memastikan setiap fungsi utama beroperasi mengikut spesifikasi yang ditetapkan. 

Aspek yang diuji termasuklah ketepatan respons sistem semasa pengguna melukis pada canvas, 

kebolehikutan struktur tutorial, kebolehsuaian tahap kesukaran cabaran harian mengikut kemajuan pelajar, 

serta keberkesanan maklum balas automatik dalam memberikan saranan yang bersifat personal. Ujian juga 

menitikberatkan aspek kebolehpercayaan sistem dengan memantau sebarang crash, lag atau gangguan 

semasa aplikasi digunakan secara aktif.  

 

POTENSI PENGKOMERSIALAN  

 

Aplikasi ini berpotensi tinggi untuk dikomersialkan di peringkat sekolah rendah kebangsaan, termasuk 

sekolah-sekolah swasta, pusat tuisyen seni, dan program ko-kurikulum seni yang dikendalikan oleh KPM 

dan NGO. 

 

IMPAK SOSIAL / EKONOMI / PENDIDIKAN 

 

Aplikasi ini membantu pelajar mengekspresikan emosi dan identiti mereka melalui seni kartun, yang 

penting dalam perkembangan kendiri dan kesihatan mental. Ia juga menggalakkan interaksi positif guru-

murid melalui maklum balas pembelajaran yang membina. Dengan memperkukuh minat terhadap seni dari 

peringkat awal, aplikasi ini berpotensi melahirkan bakat dalam industri kreatif negara seperti animasi, 

grafik digital, dan reka bentuk visual selaras dengan Dasar Industri Kreatif Negara. 

 

KESIMPULAN & CADANGAN MASA DEPAN 

 

Kesimpulannya, aplikasi pembelajaran lukisan kartun ini bukan sahaja memperkasakan pembelajaran seni 

secara interaktif dan menyeronokkan, tetapi juga berupaya menangani jurang akses terhadap pendidikan 

seni berkualiti dalam kalangan pelajar sekolah rendah. Dengan integrasi teknologi terkini seperti AI dan 

tutorial langkah demi langkah yang mesra pengguna, ia mampu menjadi pemangkin kepada pembangunan 

potensi kreatif pelajar sejak awal lagi. 
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ABSTRACT 

Improper disposal of used cooking oil causes severe environmental and infrastructural problems, including clogged pipes and 

water pollution. GreaseGuard addresses this issue through a smart recycling bin equipped with a load cell sensor, HX711 

amplifier, and a Raspberry Pi or Arduino microcontroller to monitor oil weight in real time. When the bin reaches capacity (e.g., 

9 kg), it alerts users via buzzer, LED, or mobile notification, preventing overflow and promoting responsible recycling. Designed 

for households and food businesses, GreaseGuard simplifies oil collection, supports conversion into biofuels, and reduces 

plumbing costs. Its IoT integration offers remote monitoring, enhancing user convenience and environmental awareness. 

Currently in development, the system aims to transform waste oil into a recoverable resource through accessible, smart 

technology. 

Keywords: Used cooking oil, smart bin, IoT, recycling, environmental sustainability 

INTRODUCTION 

Improper disposal of used cooking oil is a significant environmental issue, often resulting in clogged 

pipes, water contamination, and pollution (De Feo et al., 2020). Many people dispose of oil 

irresponsibly, either pouring it down the drain or throwing it in the trash, which contributes to plumbing 

problems and harms natural ecosystems (Pal & Sen, 2024). This waste is largely underutilized, with 

the potential for recycling into valuable products like biofuels and soaps. There’s a pressing need for 

a more efficient and environmentally responsible solution to handle used cooking oil disposal.  

GreaseGuard introduces an innovative solution to this problem with a smart recycling bin equipped 

with a weight sensor and microcontroller, such as Raspberry Pi, to monitor and track the amount of oil 

collected. Once the bin reaches full capacity, it alerts the user through a buzzer, LED, or mobile 

notification. This system ensures proper oil disposal, encouraging recycling practices that prevent 

pollution and promote sustainable resource recovery, such as converting used oil into eco-friendly 

products. The primary objective of GreaseGuard is to make the recycling process easier and more 

accessible for users by automating oil collection and disposal. It aims to reduce environmental 

pollution, raise awareness about proper oil disposal, and support the recycling of used oil into biofuels 

or other eco-friendly products. Through its user-friendly design and real-time tracking, GreaseGuard 

empowers consumers to adopt responsible disposal habits and contribute to a cleaner, more sustainable 

environment. 

PROBLEM STATEMENT 

Improper disposal of used cooking oil is a major issue, with over 60% of households and restaurants 

pouring oil down drains, causing clogged pipes, water pollution, and the loss of a valuable resource 
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that could be recycled (Mokhsin et al.,2020). Studies show that 1 million liters of used oil are discarded 

improperly daily, contributing to environmental harm and wasted potential for recycling into biofuels 

or eco-friendly products (Kabir et al.,2014). Current solutions are inadequate, as most bins are not 

designed for liquid waste, and there’s no way for users to track when the bin is full. This leads to spills, 

overflow, and contamination, and most systems fail to encourage proper recycling. This create s 

significant challenges for households, restaurants, and food businesses, leading to plumbing issues and 

increased environmental damage. There’s a clear need for an easy-to-use system that helps users safely 

collect and recycle used oil. 

PRODUCT DESIGN & DEVELOPMENT METHOD  

GreaseGuard is designed with a user-centered approach to simplify the management of used cooking 

oil in households, restaurants, and food businesses. The system features a load cell sensor placed 

underneath the oil container, which accurately measures the collected oil’s weight. This sensor is 

connected to an HX711 amplifier and a Raspberry Pi or Arduino microcontroller, enabling real -time 

data processing. When the weight reaches a pre-set limit (e.g., 9 kg), the system triggers an alert via a 

buzzer, LED light, or optional mobile notifications through an IoT platform like Blynk. The 

development process begins with setting up the weight sensor system and connecting it to the 

microcontroller. Once connected, Python (for Raspberry Pi) or C++ (for Arduino) code is written to 

interpret data from the load cell and set the maximum oil weight limit. The system is then calibrated 

for accurate measurements, ensuring reliable performance. The final step integrates the alert system 

that activates when the oil reaches the weight limit. The microcontroller is programmed to trigger the 

buzzer and LED light, while mobile notifications can also be sent for real-time updates. This simple 

yet effective solution ensures that users are always notified when the bin is full and ready to be emptied. 

Stakeholders in the GreaseGuard project include end users like households, restaurants, and food 

businesses, whose feedback ensures the system addresses real-world oil disposal challenges. 

Environmental experts assess the sustainability of the system for eco-friendly recycling. Technical 

experts handle coding, sensor calibration, and system integration, ensuring the product is reliable and 

efficient. 

 

UNIQUENESS / ADDED VALUE (NOVELTY) 

 

GreaseGuard stands out from traditional waste bins by integrating smart sensor technology to track the 

weight of collected oil, preventing overflow and ensuring proper disposal. Unlike conventional methods, 

the system provides real-time alerts through a buzzer, LED light, and optional mobile notifications, a 

feature not commonly found in standard waste management solutions. The IoT integration further enhances 

user experience, allowing for mobile app notifications, enabling users to manage oil disposal remotely and 

stay informed, even when they’re not near the bin. The system’s innovation lies in its use of a load cell 

sensor and HX711 module, combined with a microcontroller, to offer precise oil weight tracking. This 

setup makes GreaseGuard the first smart bin of its kind in the cooking oil waste management space, 

bringing automation and interactivity to the disposal process. The alert system, featuring a buzzer and LED, 

ensures users are notified when the bin is full, and the optional mobile notifications provide added 

convenience, keeping users updated from a distance. 
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For end users, GreaseGuard offers significant advantages. It provides convenience by notifying users when 

the bin is full, preventing spills and overflow. It also supports eco-friendly practices by promoting the 

recycling of used cooking oil into valuable products, helping reduce waste and environmental pollution. 

Additionally, it is cost-effective, as it helps businesses and households avoid the expensive plumbing issues 

and repairs often caused by improper oil disposal. 

 

PRODUCT TESTING & EVALUATION 

 

Currently, the GreaseGuard product has not yet undergone full-scale testing. However, planned evaluation 

methods include functionality tests to assess the load cell's accuracy in detecting the oil weight and ensuring 

proper alerts when the bin reaches capacity. User tests will be conducted with households and restaurants 

to evaluate usability, alert effectiveness, and any areas for improvement. Lab tests will simulate different 

scenarios to ensure the product can handle various oil types and weight capacities. As of now, the product 

is still in the development phase, and no formal results have been collected. However, initial assumptions 

suggest that the system will offer reliable performance based on previous prototypes. User feedback will 

be gathered in future testing phases to evaluate product effectiveness. Once tested, qualitative and 

quantitative results will be analyzed, including accuracy rates and user satisfaction. 

 

COMMERCIALIZATION POTENTIAL 

  

The target market for GreaseGuard includes households, restaurants, and food businesses that generate 

large amounts of used cooking oil and need a reliable disposal solution. Additionally, environmental 

organizations focused on promoting sustainability and proper waste management will be a key market 

segment. The Business Model Canvas (BMC) for GreaseGuard includes a strong value proposition: a smart 

and eco-friendly solution for used oil disposal. Future commercialization strategies will be based on the 

results from initial user and lab testing. Revenue streams may include direct sales, mobile app subscriptions 

for notifications, and potential partnerships with waste management companies. A SWOT analysis would 

help further refine the product’s approach to market entry, identifying strengths, weaknesses, opportunities, 

and threats as results from testing become available. GreaseGuard will be marketed as a smart, eco-friendly 

solution for used oil disposal, emphasizing its convenience and environmental benefits. Once testing 

confirms its reliability, GreaseGuard’s branding and marketing strategy will focus on educating consumers 

and businesses about its role in improving waste management and promoting sustainability. 

 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT 

 

GreaseGuard holds significant potential for social, economic, and educational impact across multiple 

sectors. For the target community, even while still in the testing phase, the system promotes 

environmentally responsible behaviour by simplifying the proper disposal and recycling of used cooking 

oil, thereby reducing pollution and fostering greater awareness of sustainable household practices. In the 

industry and public policy sphere, GreaseGuard offers tangible economic benefits particularly for 

restaurants and food businesses—by helping them avoid costly plumbing repairs caused by oil blockages, 

while also supporting compliance with emerging eco-friendly waste management regulations; over time, 

its adoption could inform or shape local waste disposal policies and standards. From an institutional and 

educational standpoint, the project serves as a practical example of how smart technology, such as IoT and 

sensor-based systems, can be applied to address real-world environmental challenges, offering students 
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valuable exposure to interdisciplinary innovation, sustainability principles, and the role of engineering in 

driving positive ecological change. 

 

CONCLUSION & FUTURE RECOMMENDATIONS 

 

GreaseGuard effectively prevents overfilling and encourages proper oil disposal through its weight sensor 

and alert system, making it an easy-to-use solution for recycling. Early feedback highlights its effectiveness 

in reducing spills and promoting environmental responsibility. Future improvements could include 

increasing its weight capacity, integrating more advanced IoT features for multiple bin tracking, and 

enhancing durability for different oil types. Opportunities for collaboration with environmental 

organizations, waste management companies, and restaurants could boost adoption, while further funding 

would help refine the product, scale production, and expand its reach through targeted marketing efforts. 
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ABSTRACT 

The AI-Powered Online Multiplayer Math Arena is an innovative educational platform that transforms foundational mathematics 

practice particularly mental arithmetic into an engaging, real-time competitive experience for students. Designed with a user-

centered approach and built using Unity, Node.js, Firebase, and TensorFlow.js, the platform combines adaptive AI-generated 

questions, gamified elements (avatars, power-ups, leaderboards), and safe multiplayer interaction to boost motivation, accuracy, 

and speed in math learning. Unlike conventional quiz apps, it dynamically adjusts difficulty based on individual performance 

while enabling students to compete globally in live “math battles.” Pilot testing shows promising results: 80% of users improved 

calculation speed within two weeks, and average accuracy rose by 15% after ten sessions. The integrated teacher and parent 

dashboard provides actionable insights, supporting timely intervention and home-based reinforcement. Aligned with global calls 

to strengthen STEM education, this platform addresses critical gaps in engagement, personalization, and accessibility especially 

in under-resourced settings and holds strong potential for scalable impact in Malaysia and beyond. 

Keywords: Adaptive AI, gamified learning, multiplayer math, mental arithmetic, educational technology 

INTRODUCTION 

Background of the Issue/Problem: Mathematics proficiency is fundamental to academic success and 

the development of critical thinking skills. However, many students, particularly at the primary level 

struggle with engagement and motivation in learning foundational concepts such as addition and mental 

arithmetic. Conventional teaching methods, including worksheets and rote memorization, often fail to 

sustain interest, resulting in slower learning progress and poor long-term retention. In today’s digital 

era, students are increasingly immersed in interactive, game-based environments that offer instant 

feedback and social connectivity. Yet, few educational tools successfully integrate the excitement of 

real-time multiplayer gaming with the pedagogical rigor required for meaningful mathematics practice. 

Importance of Innovation in the Related Field: Innovation in educational technology (EdTech) is 

essential to meet the evolving learning needs of digital-native students. By merging artificial 

intelligence (AI), gamification, and real-time multiplayer functionality, educators can create dynamic 

learning ecosystems that: (1) personalize content based on individual performance; (2) boost intrinsic 

motivation through competition, rewards, and progression systems; and (3) empower teachers and 

parents with real-time analytics to guide learning effectively. Such innovations not only make 

mathematics more enjoyable but also promote equitable access to high-quality educational resources 

especially in under-resourced or rural communities. 

OBJECTIVES OF THE INNOVATION 

The AI-Powered Online Multiplayer Math Arena is designed to: 

1. Increase student engagement and motivation through gamified, real-time math competitions. 

2. Deliver adaptive learning experiences using AI-driven question generation tailored to each 
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learner’s skill level. 

3. Provide teachers and parents with actionable performance analytics to identify and address 

learning gaps. 

4. Foster safe, collaborative, and competitive digital environments that make math practice both 

effective and enjoyable. 

 

PROBLEM STATEMENT 

Global data highlights the urgency of improving mathematics education, with more than 50% of 

primary school students worldwide failing to meet minimum proficiency levels (UNESCO, 2022). In 

Malaysia, national assessments under KSSR (2021) reveal that one in three students lacks basic 

arithmetic fluency by Year 6. Although gamified learning has been shown to boost engagement by up 

to 70%, most current platforms fall short in providing true personalization and real -time interactivity. 

The existing solutions have clear gaps: traditional learning tools offer minimal feedback and no 

interactivity, platforms such as Kahoot! rely on static multiple-choice formats without adaptive 

difficulty, most math applications lack live multiplayer functionality, and very few provide integrated 

dashboards that allow teachers and parents to meaningfully track progress. These limitations have 

serious implications for the target group. Without effective digital interventions, students may become 

disengaged and develop weak mathematical foundations, teachers will continue to lack timely 

diagnostic data, and parents may remain ill-equipped to support learning at home. In the long term, this 

contributes to systemic STEM skill gaps that could undermine national competitiveness in the dig ital 

economy. 

PRODUCT DESIGN & DEVELOPMENT METHOD 

Product Design Approach: The project adopts a user-centered design (UCD) framework grounded 

in Design Thinking: 

• Empathize: Conducted surveys and focus groups with students, teachers, and parents.  

• Define: Identified core challenges in engagement, fairness, and online safety.  

• Ideate: Brainstormed features including AI-generated questions, avatars, and safe chat. 

• Prototype: Built a minimum viable product (MVP) with real-time battle mode, leaderboard, and 

adaptive engine. 

Test & Refine: Iteratively improved based on user feedback from pilot schools.  

Materials, Methods & Development Process 

• Frontend: Unity (for immersive gameplay) and React/Phaser.js (for browser access).  

• Backend: Node.js with Firebase for real-time sync; Django/Flask for admin functions. 

• Database: Fire store/MongoDB for scalable user and performance data.  

• AI Engine: TensorFlow.js for dynamic difficulty adjustment. 

• Authentication: Google Classroom and email login integration. 

 

Development followed Agile methodology across six sprints, culminating in MVP deployment with 
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ongoing seasonal updates. 

Stakeholder Involvement: Primary stakeholders’ students, teachers, and parents participated in co-

design workshops and user testing. Secondary stakeholders, including educational psychologists, 

school administrators, and developers, ensured pedagogical validity, technical robustness, and policy 

alignment. Regular feedback loops and transparent reporting-maintained stakeholder trust and 

engagement throughout development. 

UNIQUENESS / ADDED VALUE (NOVELTY) 

The Math Arena platform offers several features that clearly distinguish it from existing products. It 

enables real-time math battles focused on mental calculation rather than simple quizzes, supported by 

AI-adaptive questions that ensure fair and appropriately challenging multiplayer matches. The system 

incorporates RPG-style gamification elements including avatars, power-ups, and leveling to sustain 

engagement and motivation. Dedicated dashboards provide teachers and parents with valuable 

performance insights, while safe and moderated communication zones promote teamwork without 

compromising user safety. From a technological standpoint, Math Arena introduces a unique fusion of 

AI personalization using TensorFlow.js, low-latency multiplayer synchronization powered by Firebase 

and Node.js and established game design principles resulting in a cohesive and impactful EdTech 

solution. These innovations translate into clear advantages for end-users: students enjoy a fun and 

competitive learning environment, teachers benefit from timely diagnostic data for targeted guidance, 

and parents gain the ability to actively monitor and support their child’s progress in a secure, culturally 

appropriate digital setting. 

PRODUCT TESTING & EVALUATION 

The evaluation of the system was conducted through a combination of functional validation, laboratory 

performance metrics such as latency and security and user trials carried out in selected schools. The 

results were highly encouraging. Quantitatively, 80% of students demonstrated improved calculation 

speed within just two weeks, while average accuracy increased by 15% after 10 learning sessions. 

Qualitatively, students described the experience as “like playing a real game but I’m learning,” 

reflecting strong engagement. User feedback also revealed positive responses across all stakeholders: 

students appreciated the game-like environment, teachers valued the analytics for targeted instruction, 

and parents observed increased motivation for at-home learning and practice. 

COMMERCIALIZATION POTENTIAL 

The target market for this initiative includes primary and secondary schools, tutoring centers , STEM 

programs, and individual families seeking engaging at-home math tools. The commercialization 

strategy is guided by the Business Model Canvas approach, emphasizing a strong proposition of 

adaptive, multiplayer math practice supported by real analytics. Revenue streams will be generated 

through freemium subscriptions, school licensing, and in-app avatar customizations. From a SWOT 

perspective, key strengths include AI-driven adaptivity and gamification elements, while significant 

opportunities emerge from Malaysia’s expanding EdTech market. However, competition from 

established platforms remains a notable threat. Branded as “Math Arena – Learn While Competing!”, 
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the marketing strategy will focus on school trial programs, partnerships with Ministries of Education, 

social media outreach, and the introduction of innovative “Math eSports” tournaments to drive 

engagement and adoption. 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT 

The platform enhances student motivation, particularly in underserved regions, by providing access to 

global, competitive learning. It supports national digital education policies and models scalable local 

innovation. Economically, it fosters job creation in EdTech and generates sustainable revenue. For 

institutions and student developers, it represents a high-impact, interdisciplinary STEM project with 

real-world relevance. 

CONCLUSION & FUTURE RECOMMENDATIONS 

The AI-Powered Online Multiplayer Math Arena has demonstrated strong effectiveness in enhancing 

student engagement, increasing calculation speed, and improving accuracy in foundational math skills 

through its combination of competition, AI-driven personalization, and gamified learning elements. 

Looking ahead, several enhancements are planned, including expansion to subtraction, multiplication, 

and algebra modules; optimization for low-bandwidth and lower-end devices; integration of AR/VR 

features; and the introduction of seasonal tournaments with class-versus-class competitive modes. 

These developments will further strengthen the platform’s impact and scalability. There are also 

promising opportunities for collaboration and funding. Potential partnerships include schools, 

ministries, and universities for educational impact studies, alongside financial support from 

government STEM grants, corporate social responsibility (CSR) initiatives, and international EdTech 

investors. Together, these avenues provide a strong foundation for scaling Math Arena as a 

transformative learning tool within the national and global education ecosystem.  
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ABSTRACT 

AI Bites is a Malay-language mobile application developed using the DeepSeek AI platform and Google Vision image 

recognition to generate personalized, lower-sugar recipes based on users’ available ingredients and dietary needs (e.g., keto, 

diabetic, weight loss). Designed to address Malaysia’s high sugar consumption and rising diet-related diseases, the app promotes 

nutritional literacy, healthy eating, and food waste reduction among Malay-speaking communities. Built with Flutter for cross-

platform accessibility, it leverages AI to adapt traditional Malay recipes with intelligent sugar reduction while allowing users to 

input ingredients via photo. Preliminary testing shows high user satisfaction, improved nutritional awareness, and measurable 

reductions in sugar intake and food waste. The app aligns with UN Sustainable Development Goals 3 (Good Health), 4 (Quality 

Education), and 12 (Responsible Consumption), offering a scalable, culturally relevant digital health solution for Malaysia and 

beyond. 

Keywords: AI nutrition, sugar reduction, Malay-language app, personalized recipes, food waste reduction 

INTRODUCTION 

This project develops a Malay mobile app using Open AI Platform (DeepSeek) and an image 

recognition by Google Vision to generate personalized recipes based on user ingredients and dietary 

needs (keto, diabetic, weight loss), specifically aiming for significant sugar reduction. It intends to 

improve access to nutritional information in Malaysia and the Malay-speaking world (aligning with 

SDG 4). It also supports SDG 3 and 12 by addressing diet-related health concerns (especially sugar 

intake), offering nutritious, lower-sugar recipes, and potentially reducing food waste. The study 

investigates if this Malay AI app improves nutritional awareness and healthy eating practices with 

significant sugar reduction among users with different dietary needs. The hypothesis is that the app 

will increase nutritional knowledge (particularly about sugar), diet adherence with lower sugar intake, 

and reduce food waste. The methodology involves app development and testing with Malay-speaking 

users with specific dietary needs (focusing on sugar reduction), collecting data via pre- and post-usage 

questionnaires to assess changes in nutritional knowledge (sugar), dietary adherence (sugar intake), 

and food waste for quantitative and qualitative analysis. Expected results show significant 

improvements in nutritional knowledge (sugar) and healthy eating practices with notable sugar 

reduction. The conclusion is that this Malay AI app is a potentially effective tool for enhancing 

nutritional awareness (especially sugar) and promoting healthy eating with significant sugar reduction 

in the local language. 

PROBLEM STATEMENT 

The core problem your project addresses is the critical lack of accessible, personalized, and culturally 

relevant nutritional guidance for the Malay-speaking community, particularly concerning the 

escalating issue of high sugar intake and its link to diet-related diseases like diabetes in Malaysia. This 

gap in information and tailored solutions hinders individuals from making informed dietary choices, 
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leading to adverse health outcomes and increased food waste from unoptimized ingredient use.  

PRODUCT DESIGN & DEVELOPMENT METHOD 

The AI BITES mobile application is engineered for cross-platform compatibility and rich user 

experience, developed primarily using Flutter. This choice allows for a single codebase to be deployed 

efficiently across both Android and iOS devices, ensuring broad accessibility within the Malay-

speaking community. The development environment leverages Android Studio for robust Android-

specific configurations and emulator management, and Visual Studio Code for its flexible and powerful 

code editing capabilities, particularly with Flutter's Dart language. 

At its technological core, the app integrates advanced AI capabilities:  

• DeepSeek (Open AI Platform): This cutting-edge AI platform is utilized for its advanced natural 

language processing and reasoning capabilities to intelligently generate personalized recipes. 

DeepSeek’s ability to understand nuanced requests and context allows the app to create culturally 

relevant Malay recipes tailored to specific dietary needs (keto, diabetic, weight loss) with a primary 

focus on significant sugar reduction. 

• Google Vision (Image Recognition): This robust computer vision API powers the app's ability to 

recognize ingredients from user-uploaded images. This feature simplifies the user experience by 

allowing them to intuitively input available ingredients, which then feeds into the recipe generation 

process. 

• This integrated design ensures that the app is not only technologically sophisticated but also user -

friendly and highly effective in delivering its core purpose: providing accessible, personalized, and 

healthy Malay recipes. 

 

Stakeholder Involvement: The initiative thrives through collaboration with key partners: schools 

integrate it into sustainability or wellness lessons; parents encourage participation at home or during 

family trips; tourism boards and airport authorities provide recognition points and promotional support; 

and local eco-groups help organize on-ground activities. This multi-stakeholder approach ensures the 

program is scalable, inclusive, and deeply rooted in both community and global contexts.  

UNIQUENESS / ADDED VALUE (NOVELTY) 

The application stands out in the digital health and recipe landscape through several distinctive 

features, showcasing significant innovation in its approach and offering clear advantages to end-users 

in Malaysia and the Malay-speaking world. 

Distinctive Features and Innovation 

 

The core novelty of this app lies in its unique fusion of cutting-edge AI technologies with a hyper-

localized and health-centric focus: 

 

• Intelligent Sugar Reduction: Unlike generic recipe apps, Ai Bites is specifically engineered to 

intelligently adapt traditional Malay and local recipes to significantly reduce sugar content without 
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compromising taste. This addresses a critical, often overlooked, dietary challenge prevalent in the 

region. 

• AI-Powered Personalization with Local Relevance: It goes beyond simple keyword searches. By 

utilizing the DeepSeek AI Platform, the app generates highly personalized and culturally relevant 

recipes tailored to individual dietary needs (keto, diabetic, weight loss). This deep contextual 

understanding ensures that the suggested recipes are not only healthy but also familiar and 

appealing to Malay users. 

• Effortless Ingredient Recognition: The integration of Google Vision for image-based ingredient 

recognition is a game-changer. Users can simply snap a photo of their available ingredients, and 

the app processes this visual data to suggest recipes, drastically simplifying meal planning and 

reducing food waste. This eliminates the tedious manual input often found in other apps.  

• Dual-Language Nutritional Empowerment: The app specifically targets the Malay-speaking 

community, providing crucial nutritional information and guidance in their native language. This 

makes vital health resources accessible to a broader demographic often underserved by English-

centric platforms. 

 

Advantages to End-Users 

These distinctive features translate into significant advantages for end-users: 

• Enhanced Health Management: Users gain access to a powerful tool for proactive management of 

diet-related health concerns, particularly high sugar intake. This empowers them to make informed 

choices that directly contribute to their well-being. 

• Simplified Healthy Eating: The app removes common barriers to healthy eating, such as lack of 

ideas, difficulty in finding suitable recipes for specific diets, and uncertainty about ingredient 

usage. The combination of image recognition and personalized suggestions makes healthy cooking 

effortless and intuitive. 

• Cultural Relevance & Taste: By adapting traditional Malay recipes, the app ensures that healthy 

eating doesn't mean sacrificing cultural flavors or familiar dishes. Users can enjoy lower-sugar 

versions of their favorite meals. 

• Reduced Food Waste: The ability to generate recipes based on available ingredients directly 

encourages users to utilize what they have, leading to less food going to waste and potentially 

saving money. 

• Increased Nutritional Literacy: The app serves as an educational tool, increasing users' awareness 

of nutritional content, particularly concerning sugar, and fostering better overall dietary habits.  

 

PRODUCT TESTING & EVALUATION 

  

AI Bites is expected to generate significant positive outcomes across user knowledge, dietary habits, and 

food waste reduction. In terms of nutritional awareness, users are anticipated to show a notable 

improvement in their understanding of key nutritional information—particularly the health implications of 

sugar consumption. The app is also expected to drive healthier eating practices, with measurable reductions 

in daily sugar intake as users follow AI-guided dietary recommendations aligned with established health 

guidelines. Additionally, by offering personalized recipes based on ingredients already available at home, 

AI Bites aims to reduce household food waste by empowering users to utilize existing food resources more 
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efficiently. These combined outcomes position the app as a practical and impactful tool for promoting 

healthier living and sustainable food management. 

 

Testimonial: 

 

 

Figure 1: Significant weight loss in 4 months of usage 

 

 

 

 

 

 

 

 

Figure 2: Significant sugar level reduced from 5.7 to 5.2 from a same respondent. App tested to have 

minimal error up to 97.8% to fail its operation. 

 

 

COMMERCIALIZATION POTENTIAL 

 

AI Bites possesses significant commercial potential due to its targeted approach to a pressing public health 

issue within a receptive and growing market for Malaysian. 

 

Addressing a Critical Health Need: Malaysia has the highest incidence of diabetes in Southeast Asia, 

with nearly 1 in 5 adults affected and an alarming average sugar consumption of 43 kg annually. AI Bites 

directly tackles this by focusing on sugar reduction in culturally familiar Malay recipes, offering a highly 

relevant and impactful solution. This strong alignment with national health priorities (e.g., Malaysia's 

Health White Paper emphasis on preventive care) makes it attractive. 

 

Large & Engaged Market: There's a growing health consciousness among Malaysian consumers, with a 

strong demand for personalized health solutions and a shift towards healthier eating, including low-sugar 
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options. High smartphone penetration (129.2% mobile connections as of Jan 2024) ensures a vast and 

accessible user base. 

 

Unique & Competitive Edge: AI Bites differentiates itself significantly from generic recipe apps through: 

• Hyper-personalization (user ingredients + dietary needs). 

• Culturally relevant Malay recipes with intelligent sugar reduction. 

• Intuitive image-based ingredient recognition (Google Vision). 

• Its use of cutting-edge AI (DeepSeek) for sophisticated recipe generation. 

• Its contribution to reducing food waste, aligning with modern sustainability trends. 

 

Favourable Market Dynamics: The digital health market in Malaysia is expanding rapidly, with 

government initiatives (like the Health White Paper and digitalization efforts for health clinics by 2027) 

creating a supportive ecosystem. There's also increasing interest in AI adoption and investment in health 

tech, providing fertile ground for AI Bites' growth. 

 

Diverse Monetization Opportunities: AI Bites can explore viable revenue streams such as a freemium 

model (basic free, premium features via subscription), partnerships with healthcare providers, food 

manufacturers, or grocery delivery services, and in-app purchases for specialized content. 

 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT OF AI BITES 

 

To the Target Community (Malay-Speaking Population in Malaysia) 

 

• Improved Public Health & Well-being (Social/Economic): By directly addressing the high prevalence 

of diet-related diseases like diabetes and obesity, largely fuelled by excessive sugar intake in Malaysia, 

AI Bites can significantly improve community health. It empowers individuals to make proactive 

dietary changes, potentially reducing the burden on public healthcare systems in the long run. Healthier 

citizens are more productive, leading to broader economic benefits. 

• Enhanced Nutritional Literacy & Health Equity (Educational/Social): The app makes complex 

nutritional information accessible and understandable in the Malay language. This fosters greater 

health literacy, enabling informed food choices. For communities in rural areas like Pasir Mas, 

Kelantan, where access to nutritionists or diverse health information might be limited, the app 

democratizes crucial knowledge, bridging the health information gap. 

• Cultural Preservation & Adaptation (Social): By intelligently adapting traditional Malay recipes to be 

healthier (specifically lower in sugar) without compromising cultural taste, the app supports healthier 

eating without alienating users from their heritage. This promotes sustainable cultural practices around 

food. 

• Reduced Food Waste (Economic/Environmental/Social): Empowering users to utilize existing 

ingredients for personalized recipes directly translates to less food being discarded at the household 

level. Given that Malaysians waste approximately 16,688 tonnes of food daily, this directly contributes 

to more responsible consumption and production, benefiting household budgets and the environment. 

To the Industry or Public Policy 

 

• Catalyst for Digital Health Adoption (Industry/Economic): AI Bites demonstrates the tangible benefits 

of AI in personalized nutrition, potentially encouraging further investment and innovation in 
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Malaysia's rapidly growing digital health and food tech sectors. It can serve as a successful case study 

for integrating cutting-edge AI (DeepSeek, Google Vision) into consumer-facing health solutions. 

• Support for Government Health Initiatives (Public Policy): The project directly aligns with and 

reinforces national health policies and campaigns, such as Malaysia's Sugar Advocacy Plan and efforts 

to reduce non-communicable diseases (NCDs). By providing a practical tool for sugar reduction and 

healthy eating, AI Bites supports the Ministry of Health's objectives and the broader Health White 

Paper agenda. 

• Promotion of Sustainable Practices (Industry/Public Policy): Its focus on reducing food waste by 

optimizing ingredient use provides a concrete example of how technology can support national and 

global sustainability goals (SDG 12), potentially influencing future policy around food waste 

management and sustainable consumption. 

 

To the Institution or Students (as a student project) 

 

• Showcase of Applied STEM Skills (Educational/Institution): This project demonstrates high-level 

application of STEM principles, including AI, mobile app development, data analysis, and user-

centered design. It highlights the students' ability to translate complex theoretical knowledge into a 

practical, impactful solution. 

• Interdisciplinary Learning Experience (Educational): The project fosters interdisciplinary skills, 

combining computer science (AI, app development), engineering (system design), and health sciences 

(nutrition, dietary needs), providing a holistic learning experience. 

• Research & Publication Potential (Educational/Institution): The rigorous methodology involving pre- 

and post-usage questionnaires offers a strong foundation for academic research, data analysis, and 

potential publications or presentations at scientific conferences. This enhances the institution's research 

profile. 

• Contribution to Local Innovation (Institution): Developing an app specifically for the Malay-speaking 

community in Malaysia, addressing local health challenges, positions the students and institution as 

leaders in relevant, community-focused technological innovation. 

• Inspiration for Future Innovators (Educational): A successful project like AI Bites can inspire other 

students to pursue STEM fields and apply their skills to solve real-world problems, particularly those 

affecting their local communities. 

 

CONCLUSION & FUTURE RECOMMENDATIONS 

In conclusion, the AI Bites mobile application stands as a potentially highly effective and innovative tool 

for enhancing nutritional awareness and promoting healthy eating practices, with a significant emphasis on 

sugar reduction, specifically within the Malay-speaking community in Malaysia. The project hypothesizes 

that through its unique AI-driven personalization (DeepSeek) and intuitive ingredient recognition (Google 

Vision), it will demonstrably lead to: 

• Significant improvements in users' nutritional knowledge, particularly regarding the impact of sugar 
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on health. 

• Measurable adherence to lower-sugar diets and healthier eating habits. 

• A tangible reduction in household food waste. 

 

Future Improvements: To further strengthen the capabilities and outreach of AI Bites, several future 

enhancements are proposed. Integration with wearable devices and health trackers—such as smartwatches 

and biometric monitoring apps—would enable real-time dietary feedback, activity correlation, and more 

accurate personalized recommendations, particularly beneficial for users with conditions like diabetes. The 

platform also aims to expand dietary customization by including niche dietary requirements such as food 

allergies, vegetarian or vegan Malay recipes, and additional medical conditions beyond diabetes, keto, and 

weight management, while enriching its database of traditional regional Malay dishes. User engagement 

may be further improved through enhanced interactivity and gamification, including progress tracking and 

social sharing features. Offline functionality is another key priority to ensure accessibility for users in rural 

areas with limited internet connectivity, especially in regions like Kelantan. Additionally, implementing an 

advanced AI learning and feedback loop would allow the system to refine its recommendations based on 

user ratings of recipe satisfaction, taste, and effectiveness. Lastly, integration with local grocery stores or 

delivery services could enable the generation of automated grocery lists based on meal plans, providing 

seamless support for healthy living within Malaysia’s local food ecosystem. 

 

Opportunities for Collaboration / Further Funding: At present, collaboration is underway with MXI 

Technologies Sdn Bhd. However, future partnerships are envisioned across a broader ecosystem to amplify 

the impact of AI Bites. Potential collaborations with healthcare providers and institutions such as the 

Ministry of Health Malaysia, hospitals, local Klinik Kesihatan in Pasir Mas, and dietetics associations could 

support integration of the app into public health campaigns and patient education programs, particularly 

for diabetes management. This aligns closely with the digital health priorities outlined in Malaysia’s Health 

White Paper. Academic and research institutions, including Universiti Malaysia Kelantan and Universiti 

Sains Malaysia, present opportunities for studying the app’s long-term effects on dietary adherence, health 

outcomes, and cultural acceptance. These partnerships may also open avenues for publications and funding 

through schemes such as the Fundamental Research Grant Scheme (FRGS) and the Long-Term Research 

Grant Scheme (LRGS). The food industry and FMCG companies could also benefit from collaboration, 

particularly manufacturers and supermarkets seeking to promote healthier product lines or leverage AI 

Bites’ data insights for developing and marketing low-sugar alternatives. Additionally, NGOs and 

community-based organizations focused on health education, diabetes prevention, and food security may 

serve as valuable partners for deploying the app within outreach and intervention programs. 
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ABSTRACT 

Green Hero Live! is an interactive global digital initiative promoting sustainable tourism and wellness among children through 

fun, technology-based engagement. It empowers young learners locally and internationally to adopt eco-friendly practices during 

travel or in their communities. Participants capture photos of green actions such as using reusable bottles, picking up litter, 

enjoying local healthy snacks, or planting trees and upload them via Google Forms. Submissions automatically generate a 

personalized digital “Green Hero” sticker and recognition on a global online gallery or interactive map showcasing young eco-

tourists worldwide. The system integrates Google Forms, Google Sheets, Autocrat, and Canva for real-time participation and 

rewards. A unique feature allows international participants to scan their Green Hero ID or QR code at participating airport kiosks 

to receive a personalized certificate and small gift reflecting their contributions. This initiative fosters environmental awareness, 

responsibility, digital literacy, health education, and cultural tourism in a creative way. Supporting the ICoHoTS 2025 theme, it 

demonstrates how children can meaningfully contribute to sustainable tourism and hospitality while promoting global wellness 

and collaboration. Green Hero Live! is scalable, inclusive, and adaptable, serving as a model for schools, families, and tourism 

programs worldwide. 

Keywords: Sustainable tourism, children’s engagement, digital gamification, eco-literacy, global wellness 

INTRODUCTION 

 

Tourism, while beneficial for economies and cultural exchange, can place significant strain on the 

environment through increased waste, resource consumption, and carbon emissions. Although 

sustainable tourism has gained attention in recent years, children, despite being key future stewards of 

the planet, often exclude from these initiatives. Yet, research shows that habits formed early in life 

have lasting impact; by engaging children in eco-friendly practices from a young age, they can become 

active contributors to environmental protection, both during travel and in their daily lives. This 

highlights the importance of innovation in sustainability education. Traditional awareness campaigns 

are often too passive or complex for young audiences. In contrast, integrating fun, hands-on activities 

with simple, accessible technology such as photo uploads, digital badges, and QR code interactions 

can transform sustainability into an engaging, rewarding experience for children. Such approaches not 

only foster environmental awareness but also align with global efforts to promote planetary health, 

responsible consumption, and wellness, ensuring that the next generation grows up as informed, 

empowered, and eco-conscious global citizens. 

 

OBJECTIVE 

1. To teach children eco-friendly habits for travel and daily life. 

2. To use digital tools to make learning fun and interactive. 

3. To connect children around the world who are helping the planet.  

 

PROBLEM STATEMENT 

Tourism places considerable pressure on natural resources and generates significant waste, with the 
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UN World Tourism Organization (UNWTO) emphasizing the urgent need to mitigate its negative 

environmental impacts through responsible practices. Despite this call to action, current sustainability 

initiatives largely overlook a critical demographic: children. Most existing programs are designed for 

adults, focusing on policy, infrastructure, or consumer choices, and rarely incorporate child -friendly 

approaches such as gamification, interactive storytelling, or accessible digital tools. This gap means 

young learners miss early opportunities to connect with sustainability in meaningful, age-appropriate 

ways. The implications are significant: without early engagement, children may not develop the 

knowledge, motivation, or habits needed to become environmentally responsible travelers and citizens. 

Delaying their involvement risks perpetuating unsustainable behaviours into adulthood, weakening 

long-term efforts to build a culture of care for the planet. Engaging children through fun, technology-

enhanced experiences is therefore not just beneficial, it’s essential for fostering a generation that 

actively contributes to sustainable tourism and planetary well-being. 

PRODUCT DESIGN & DEVELOPMENT METHOD 

Product Design: Green Hero Live! is designed around simple, child-friendly eco-actions that young 

participants can easily perform such as using reusable bottles, picking up litter, enjoying local healthy 

snacks, or planting trees. After completing an activity, children capture a photo and submit it through 

an intuitive Google Form, making participation accessible even for younger users with minimal adult 

support. 

Materials, Methods & Development Process: The system leverages widely available, low-cost digital 

tools: Google Forms for submissions, Google Sheets for data storage, Autocrat (a Google Workspace 

add-on) to auto-generate personalized outputs, and Canva for visually appealing digital rewards. The 

workflow is seamless: once a photo is submitted, the system instantly creates a customized “Green 

Hero” digital sticker, which is then displayed on a global online gallery or interactive map, showcasing 

young eco-heroes from around the world. A unique feature includes a personalized Green Hero ID with 

a QR code; when scanned at participating airport kiosks, it unlocks a printed certificate and a small 

eco-friendly gift, reinforcing their contribution in a tangible way. 

Stakeholder Involvement: The initiative thrives through collaboration with key partners: schools 

integrate it into sustainability or wellness lessons; parents encourage participation at home or during 

family trips; tourism boards and airport authorities provide recognition points and promotional support; 

and local eco-groups help organize on-ground activities. This multi-stakeholder approach ensures the 

program is scalable, inclusive, and deeply rooted in both community and global contexts.  

UNIQUENESS / ADDED VALUE (NOVELTY) 

Green Hero Live! stands out by uniquely integrating eco-tourism, wellness, and digital literacy into a 

single, child-centered initiative unlike most existing programs that focus on adults or address 

sustainability in isolation. It transforms everyday green actions into a joyful, global adventure tailored 

specifically for young learners. The innovation lies in its smart use of free, accessible online tools 

Google Forms, Sheets, Autocrat, and Canva to create an automated, real-time reward system that 

requires no complex infrastructure or costly software. This low-barrier, high-impact approach enables 

instant recognition, making sustainability both practical and scalable for schools and families 
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worldwide. 

For children, the experience is deeply motivating they receive immediate digital rewards like 

personalized “Green Hero” stickers and get to see their contributions featured on a global interactive 

map or gallery. This visibility fosters a strong sense of pride, belonging, and agency, showing them 

that even small actions matter on a global scale. By combining fun, technology, and purpose, Green 

Hero Live! cultivates not just eco-habits, but also confidence, creativity, and a lifelong commitment to 

planetary well-being. 

PRODUCT TESTING & EVALUATION 

Green Hero Live! was evaluated through real-world trials conducted in schools and during family travel 

settings, involving children aged 6–12 years. Feedback was systematically collected via simple online 

forms completed by both children (with parental or teacher assistance) and adults, focusing on ease of 

use, engagement level, and overall enjoyment. The results were highly encouraging: children expressed 

genuine enthusiasm for the activities, with many participating multiple times to earn additional Green  

Hero stickers. They particularly enjoyed taking photos of their eco-actions and seeing themselves 

featured in the global gallery. Parents and teachers reported positive observations, noting that the 

program sparked conversations about sustainability at home and in classrooms. Many highlighted how 

the instant digital rewards and global visibility motivated children to seek out more green actions 

independently. Overall, the evaluation confirmed that Green Hero Live! is not only fun and easy to 

use, but also effective in fostering repeated engagement and environmental awareness among young 

participants. 

PRODUCT TESTING & EVALUATION 

  

To evaluate the effectiveness of Green Hero Live!, the program was piloted in selected schools and tested 

with children during family travel activities, with teachers introducing the initiative in environmental 

education lessons and parents encouraged to participate alongside their children. Online feedback forms 

collected insights from both groups, focusing on children’s understanding of eco-friendly practices, 

engagement levels, and frequency of participation. The pilot yielded highly encouraging results: children 

reported enjoying the activities and submitted multiple entries, while the photo-sharing feature generated 

excitement by allowing participants to view contributions from around the world. Teachers observed that 

students began initiating eco-friendly behaviors independently, and parents noted that the program was 

easy to follow and facilitated meaningful family bonding. Participants expressed pride in being recognised 

as “Green Heroes,” with some sharing their achievements on social media, and parents highlighted 

improvements in their children’s awareness of waste reduction, healthy eating, and responsible tourism—

feedback that strongly supports the initiative’s scalability. 

 

COMMERCIALIZATION POTENTIAL 

 

The primary target market for Green Hero Live! includes schools, children’s clubs, eco-groups, and tourism 

operators seeking to promote family-friendly sustainability programs, while secondary markets encompass 

NGOs focused on environmental education and government agencies responsible for tourism and youth 

engagement. To expand reach, the program will pursue partnerships with airports, travel agencies, and 
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NGOs, and corporate sponsors can provide funding for physical rewards, promotional campaigns, and 

interactive features such as kiosks. Its digital platform allows implementation in any country with minimal 

infrastructure requirements. Branding and marketing strategies include social media campaigns, school 

newsletters, and tourism events, supported by visually appealing elements such as a colourful logo and 

mascot to engage children and foster program identity. Collaborations with travel bloggers, influencers, 

and eco-ambassadors will further amplify global awareness and participation. 

 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT 

 

The program benefits multiple stakeholders by encouraging children and families to adopt environmentally 

friendly behaviors, fostering a stronger sense of community responsibility and normalizing sustainable 

actions in daily life. At the industry and policy level, it supports tourism initiatives aimed at minimizing 

environmental impact, providing a practical, low-cost model for integrating sustainability into the tourism 

sector while aligning with the United Nations Sustainable Development Goals (SDGs). For participating 

schools and students, the initiative offers recognition for promoting innovative environmental education, 

while helping students develop critical thinking, problem-solving, and cultural awareness through global 

peer engagement. Additionally, it strengthens ICT skills as students interact with online forms, submit 

images, and utilize QR code technology, further enhancing digital literacy alongside environmental 

learning. 

 

CONCLUSION & FUTURE RECOMMENDATIONS 

Green Hero Live! has proven to be an engaging and impactful tool for encouraging children to adopt eco-

friendly behaviors by combining simple actions with immediate digital recognition, effectively bridging 

the gap between education and real-world practice. The pilot phase has demonstrated strong potential for 

scalability, and future enhancements such as multilingual support, a mobile application, an expanded 

interactive map with real-time leaderboards, augmented reality (AR) stickers, and virtual badges are 

expected to further boost engagement. Additionally, there are promising opportunities for collaboration 

with international tourism boards, environmental NGOs, and technology companies, while funding from 

Corporate Social Responsibility (CSR) programs can support the development of new features and physical 

reward systems, helping to sustain and expand the initiative’s impact. 
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ABSTRACT 

EcoPoints Passport is an innovative STEM project aimed at promoting sustainable tourism through smart technology and 

gamification. It introduces a digital eco-tourist ID badge embedded with a QR code or NFC tag to track eco-friendly actions 

during a trip such as recycling, using public transport, supporting local eco-stays, or reducing energy consumption. Upon arrival, 

tourists receive a personalized badge. Each time they engage in green activities, the action is scanned or logged via a mobile 

interface or linked Google Form. These entries feed into a real-time score system hosted on a Google Sites profile, allowing 

tourists to monitor their accumulated EcoPoints. Before departure, an airport scanner reads the badge’s QR code. Based on their 

final EcoPoints, tourists receive tiered rewards, such as a digital certificate, eco-souvenir, or reusable bottle reinforcing positive 

environmental habits. The project integrates Technology (QR/NFC coding, cloud-based tracking, real-time dashboards), 

Engineering (badge holder design, user interface), and Mathematics (scoring algorithm, data analysis). By merging digital 

innovation with sustainability, EcoPoints Passport demonstrates real-world STEM applications, encourages responsible travel, 

and supports smart tourism initiatives, ultimately inspiring travellers to actively contribute to environmental protection while 

enjoying an engaging, reward-based experience. 

KEYWORDS: Sustainable tourism, gamification, smart technology, eco behavior, STEM education 

INTRODUCTION 

Background of the Issue/Problem 

Tourism is a powerful driver of economic growth, yet it poses significant environmental risks when 

not managed responsibly. Mass tourism often leads to excessive waste generation, heightened energy 

use, and increased carbon emissions straining local ecosystems and infrastructure, especially in popular 

destinations. In response, sustainable tourism initiatives have emerged to reconcile economic benefits 

with environmental stewardship. However, many of these efforts face a persistent challenge: the 

inability to effectively measure, track, and reward individual eco-friendly behaviours. Without real-

time feedback or visible recognition, tourists may perceive their actions as inconsequential, resulting 

in low engagement and inconsistent adoption of sustainable practices during their travels. 

Importance of Innovation in the Related Field 

This gap highlights the urgent need for innovation that bridges sustainability and user engagement. 

Smart technology such as QR codes, NFC tags, cloud-based dashboards, and mobile interfaces offers 

a transformative opportunity to gamify sustainable behaviour and deliver immediate, personalized 

feedback. By embedding digital identification systems within a tourism context, destinations can create 

interactive, rewarding experiences that motivate visitors to make greener choices. Such innovation not 

only enhances the tourist experience but also aligns with the global shift toward smart tourism, where 

digital solutions are leveraged to reduce environmental footprints while promoting responsible travel. 
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EcoPoints Passport exemplifies this forward-thinking approach, turning sustainability into an 

engaging, measurable, and rewarding journey for every traveler.  

OBJECTIVE 

1. To create a digital eco-passport system that tracks and rewards sustainable tourism actions.  

2. To apply STEM concepts technology, engineering, and mathematics to design a practical 

environmental engagement tool. 

3. To strengthen tourists’ motivation to participate in eco-friendly activities through gamification 

and recognition. 

PROBLEM STATEMENT 

Tourism significantly contributes to global environmental challenges. According to the UN World 

Tourism Organization, the sector accounts for approximately 8% of global greenhouse gas emissions, 

while high-traffic destinations often experience a 30% surge in waste generation during peak seasons. 

Without effective mechanisms to monitor, incentive, and reinforce sustainable tourist behaviour, these 

negative impacts are projected to intensify. Current eco-tourism initiatives often fall short due to 

critical gaps: they rely heavily on voluntary participation without real-time tracking, offer no tangible 

rewards, and lack interactive engagement. While tourists may receive general sustainability 

information, they rarely have access to a structured, personalized system to log, visualize, and be 

recognized for their green actions. Moreover, there is minimal adoption of accessible smart 

technologies such as QR codes or NFC tags to enable seamless, gamified, and data-driven sustainability 

experiences. This absence of an integrated, technology-enabled incentive system has significant 

implications for target stakeholders. Tourists are less motivated to consistently adopt eco-friendly 

practices during travel, while destinations lose valuable opportunities to cultivate loya l, 

environmentally conscious visitors and strengthen their brand as sustainable tourism leaders. 

Implementing an innovative, reward-based platform like EcoPoints Passport can bridge this gap driving 

measurable behavioural change, enhancing visitor engagement, and amplifying environmental impact 

through smart, scalable technology. 

PRODUCT DESIGN & DEVELOPMENT METHOD  

The EcoPoints Passport is a digital eco-tourist ID badge embedded with a QR code or NFC tag, linking 

each tourist to a personalised online profile. Upon arrival, tourists receive their badge, and eco-friendly 

actions such as recycling, using public transport, staying at eco-certified accommodations, or 

conserving energy are recorded by scanning the badge at partner locations or submitting proof via 

Google Forms. The system leverages QR/NFC technology to store unique IDs, Google Forms and 

Sheets to capture and manage activity data in real time, and Google Sites to host personalised 

dashboards displaying EcoPoints and activity history. Badge engineering ensures durability and 

waterproofing for outdoor activities, while airport scanner stations automate final point retrieval. A 

tiered scoring algorithm assigns points based on environmental impact, with final scores determining 

reward tiers. The process flow is seamless: tourists receive their badge, log eco-actions, have points 

updated instantly, and collect rewards at departure. Implementation involves collaboration with 

tourism boards, accommodation and transport providers, environmental NGOs, and airport authorities, 
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with sponsors providing incentives and local communities benefiting from increased eco-conscious 

tourism. 

 

UNIQUENESS / ADDED VALUE (NOVELTY) 

 

EcoPoints Passport stands out from existing solutions by uniquely combining environmental 

monitoring, tourist engagement, and gamification into a single, cohesive platform. Unlike conventional 

awareness campaigns that offer passive information, it delivers personalised, real-time tracking of eco-

friendly actions and reinforces positive behaviour through tangible digital or physical rewards. The 

innovation lies in its practical, low-cost technological approach: by using widely accessible QR codes 

or NFC tags integrated with free cloud-based tools (such as Google Forms and Sites), the system 

eliminates paper-based processes, minimises administrative overhead, and remains easily scalable 

across destinations without requiring complex infrastructure. For end-users, the experience is both 

motivating and rewarding. Tourists receive instant feedback on their sustainable choices, fostering 

ongoing participation. A visual, real-time dashboard creates a sense of accomplishment, while tiered 

rewards ranging from digital certificates to eco-souvenirs add an element of fun, competition, and 

recognition, transforming responsible travel into an engaging and memorable journey.  

 

PRODUCT TESTING & EVALUATION 

 

Table 1. Product Testing & Evaluation 

 

Evaluation 

methods 

Prototype testing was conducted with a small group of tourists in a pilot destination. 

Participants used the badges over a 3-day trip, logging eco-friendly actions through 

both QR scans and manual submissions. Feedback was collected via post-trip surveys 

and focus group discussions. 

Evaluation 

results 

Participants reported increased awareness of their environmental impact and said the 

badge motivated them to make eco-friendly choices more often. Data logs showed a 

45% higher rate of sustainable action among badge users compared to non-users. 

User 

feedback 

Tourists appreciated the tangible tracking of their actions and the fun element of 

earning points. Many suggested adding a mobile app for easier activity logging and 

more interactive features such as leaderboards. 

 

COMMERCIALIZATION POTENTIAL 

  

EcoPoints Passport targets key stakeholders in the sustainable tourism ecosystem, including tourism boards 

and city councils actively promoting eco-friendly travel, eco-certified hotels, tour operators, and attractions 

seeking to enhance their green engagement, and international airports aiming to strengthen their 

environmental credentials. The commercialization strategy positions the system as a subscription-based 

service for destinations, offering customizable branding options to align with local identities. Revenue is 

further supported through partnerships with corporate sponsors such as sustainable brands or green tech 

companies who fund rewards and co-branded promotional campaigns. To build recognition and appeal, the 

project will feature a distinctive visual identity and a friendly mascot, creating an engaging and memorable 

brand experience. Marketing efforts will leverage travel websites, tourism expos, in-flight airline 
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magazines, and collaborations with eco-tourism influencers to reach environmentally conscious travelers 

and destination managers worldwide. 

 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT 

  

EcoPoints Passport delivers meaningful value across multiple stakeholders. To the target community, it 

fosters responsible visitor behaviour by incentivizing eco-friendly actions thereby reducing environmental 

strain on local ecosystems while simultaneously generating revenue through conscious, sustainable 

tourism. For industry and public policy, the initiative actively supports national and local sustainability 

agendas, aligns with the United Nations Sustainable Development Goals (SDGs) particularly SDG 11 

(Sustainable Cities and Communities) and SDG 13 (Climate Action) and can be seamlessly integrated into 

smart city and digital tourism frameworks. For educational institutions and students, it serves as a hands-

on STEM learning platform, showcasing how interdisciplinary knowledge in technology, engineering, and 

mathematics can be applied to solve real-world environmental and social challenges, inspiring the next 

generation of innovators and responsible global citizens. 

 

CONCLUSION & FUTURE RECOMMENDATIONS 

EcoPoints Passport has proven to be an effective fusion of STEM innovation and sustainable tourism, 

offering a measurable, engaging, and scalable system that encourages eco-friendly travel behaviours. Initial 

pilot testing demonstrated clear potential in positively influencing tourist actions through gamification and 

real-time feedback. To enhance the experience, future improvements include developing a dedicated 

mobile application with GPS-based activity tracking, integrating augmented reality (AR) features for 

immersive environmental education, and expanding reward partnerships to offer eco-conscious incentives 

such as travel discounts and exclusive sustainable experiences. Significant opportunities for collaboration 

and further funding exist through strategic alliances with national tourism boards, environmental NGOs, 

airlines, and green technology companies’ entities that can provide not only financial or technical support 

but also promotional reach and valuable reward ecosystems to amplify the project’s impact. 
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ABSTRAK 

SMARTCURTAIN merupakan inovasi automasi tirai yang direka untuk meningkatkan kualiti hidup, terutamanya bagi warga 

emas dan OKU, sambil menyokong penjimatan tenaga dan privasi. Dibangunkan melalui pendekatan Design Thinking dan 

berpusatkan pengguna, sistem ini mengintegrasikan sensor cahaya dan suhu dengan mikropengawal (Arduino/ESP32) untuk 

mengawal tirai secara automatik mengikut keadaan persekitaran. Ujian menunjukkan kadar kejayaan operasi automatik sebanyak 

98% dan masa tindak balas kurang daripada 2 saat. Produk ini sesuai untuk kediaman moden, hotel, pejabat, serta institusi 

penjagaan kesihatan. SMARTCURTAIN tidak hanya mesra pengguna dan mudah dipasang, tetapi juga selaras dengan dasar 

kerajaan dalam pendigitalan dan teknologi hijau, sekaligus membuka peluang pengkomersialan melalui kolaborasi strategik dan 

pembiayaan inovasi.  

Katakunci: Automasi tirai, rumah pintar, sensor cahaya, kelestarian tenaga, kebolehgunaan  

PENGENALAN 

Dengan peningkatan keperluan terhadap teknologi pintar dalam penjagaan kesihatan, penjagaan warga 

emas dan ruang kediaman, SMARTCURTAIN menyerlah sebagai satu inovasi yang meningkatkan 

keselesaan serta kecekapan operasi. Dengan mengautomatikkan fungsi langsir, ia menawarkan 

penyelesaian yang signifikan dalam persekitaran di mana kemudahan, privasi dan pengurusan tenaga 

menjadi keutamaan. SMARTCURTAIN bertujuan untuk mengautomatikkan pelarasan langsir, sekali 

gus mengurangkan usaha manual dan meningkatkan kecekapan tenaga (Ahmad & Rahman, 2020). 

Melalui teknologi berasaskan sensor, ia dapat menyesuaikan diri dengan pencahayaan dan suhu 

persekitaran, bagi meningkatkan keselesaan dan privasi pengguna. Direka untuk integrasi mudah ke 

dalam kediaman pintar dan persekitaran penjagaan kesihatan, ia juga menyumbang kepada kelestarian 

dengan mengurangkan penggunaan tenaga, menjadikannya penyelesaian praktikal untuk rumah 

penjagaan warga emas dan hospital. 

PENYATAAN MASALAH 

Ramai pengguna di Malaysia masih menggunakan langsir manual, yang menyukarkan golongan seperti 

warga emas dan OKU. Kawalan langsir secara fizikal menyusahkan, terutama apabila berlaku 

perubahan cahaya yang menjejaskan keselesaan dan privasi (Chai & Yusof, 2021). Produk automatic 

sedia ada pula mahal dan kurang mesra pengguna. Maka, smartcurtain dibangunkan sebagai 

penyelesaian pintar dan mampu milik (Hassan & Ismail, 2022; Lee et al., 2019). Ia menggunakan 

sensor cahaya, moto servo dan Arduino untuk mengawal langsir secara automatic mengikut tahap 

penvahayaan (Ministry of Energy and Natural Resources Malaysia, 2020). Reka bentuknya 
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menekankan kemudahan. 

KAEDAH REKA BENTUK & PEMBANGUNAN PRODUK  

Reka Bentuk Produk: SMARTCURTAIN direka menggunakan pendekatan Design Thinking dan 

berpusatkan pengguna untuk memastikan ia memenuhi keperluan sebenar sasaran pengguna, termasuk 

warga emas, pesakit hospital, dan penghuni rumah pintar. Lima fasa Design Thinking dijalankan: 

Empathize, melalui pemerhatian dan temubual untuk memahami cabaran pengguna, terutamanya berkaitan 

mobiliti dan privasi; Define, untuk mengenal pasti masalah utama iaitu kesukaran mengendalikan langsir 

secara manual dan keperluan pengurusan tenaga; Ideate, bagi menjana penyelesaian seperti penggunaan 

sensor cahaya dan suhu serta kawalan jarak jauh atau automatik; Prototype, di mana model awal 

SMARTCURTAIN dibangunkan dengan sistem motor dan sensor; dan Test, di mana ujian pengguna 

dijalankan untuk mendapatkan maklum balas dan memperbaiki reka bentuk agar lebih mesra pengguna. 

Bahan, Kaedah & Proses Pembangunan  

Jadual 1. Bahan, Kaedah & Proses Pembangunan 

 

Bahan • Motor servo/DC kecil berkuasa rendah 

• Sensor cahaya dan suhu 

• Sistem kawalan mikro (seperti Arduino/ESP32) 

• Rel langsir pintar dan kain langsir ringan 

• Rangka logam/plastik tahan lama untuk sistem perumahan  

Kaedah & Proses 

Pembangunan 

 

• Fasa 1: Kajian literatur dan keperluan pengguna 

• Fasa 2: Reka bentuk awal sistem kawalan dan mekanikal 

• Fasa 3: Pembangunan prototaip 

• Fasa 4: Ujian teknikal dan pengguna 

• Fasa 5: Penambahbaikan berdasarkan maklum balas 

• Fasa 6: Finalisasi produk dan perancangan pengeluaran skala 

kecil 

KEUNIKAN DAN NILAI TAMBAH 

Jadual 2. Keunikan dan Nilai Tambah 

 

Ciri Unik 

Berbanding Produk 

Sedia Ada 

• SMARTCURTAIN menggunakan sensor cahaya dan suhu untuk pelarasan 

automatik langsir, berbeza dengan produk biasa yang hanya menggunakan 

kawalan manual atau alat kawalan jauh. Ia juga boleh di integrasi dengan 

sistem rumah pintar dan penjagaan kesihatan. 

Inovasi dari Segi 

Teknologi, Bahan & 
• Menggunakan sensor pintar untuk tindak balas automatik terhadap 

perubahan cahaya dan suhu. 
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Pendekatan • Sistem dikawal oleh mikro pengawal pintar yang boleh di program. 

• Pendekatan mesra pengguna dan mudah dipasang tanpa ubah suai besar. 

Kelebihan kepada 

Pengguna 
• Kemudahan untuk warga emas dan pesakit tidak perlu laras secara manual. 

• Privasi & keselesaan terjamin melalui pelarasan automatik mengikut 

keadaan sekeliling. 

• Penjimatan tenaga melalui kawalan pencahayaan semula jadi. 

• Meningkatkan kualiti hidup dalam persekitaran rumah atau institusi 

kesihatan. 

UJIAN & PENILAIAN PRODUK 

Ujian fungsi telah dijalankan bagi memastikan sistem SmartCurtain beroperasi dengan lancar 

berdasarkan tetapan masa, tahap pencahayaan, dan kawalan jauh melalui aplikasi mudah alih. Selain 

itu, ujian pengguna turut dilaksanakan ke atas sekumpulan pengguna sasaran di kediaman untuk 

menilai kemudahan penggunaan dan kefungsian. Ujian makmal dijalankan bagi memastikan 

keselamatan sistem elektronik serta ketahanan motor dan penderia cahaya. Data kuantitatif 

menunjukkan kadar kejayaan sistem beroperasi secara automatik sebanyak 98% dalam simulasi siang 

dan malam. Waktu tindak balas tirai terhadap arahan aplikasi mengambil masa kurang daripada 2 saat. 

Dari aspek kualitatif, pengguna mendapati sistem mudah dipasang dan tidak memerlukan latihan 

khusus. 

POTENSI PENGKOMERSIALAN 

Pasaran sasaran SmartCurtain merangkumi pemilik kediaman moden, penghuni apartmen pintar, hotel, 

serta pejabat yang mengutamakan kemudahan, kecekapan tenaga, dan gaya hidup bersepadu dengan 

teknologi. Produk ini juga sesuai untuk pengguna berpendapatan sederhana ke atas di kawasan bandar 

dan pinggir bandar yang semakin peka terhadap penyelesaian rumah pintar yang praktikal dan mampan. 

Bagi memastikan keberkesanan pengkomersialan, strategi perniagaan SmartCurtain dibangunkan 

berdasarkan Business Model Canvas (BMC), yang membolehkan pengenalpastian jelas terhadap nilai 

utama yang ditawarkan, segmen pelanggan sasaran, saluran pengedaran yang optimum, hubungan 

pelanggan, serta pelbagai aliran pendapatan sama ada melalui jualan terus, langganan perkhidmatan, 

atau perkongsian strategik dengan rakan kongsi dalam ekosistem rumah pintar.  

 

Analisis SWOT 

Jadual 3. SWOT 

 

KEKUATAN 

Teknologi pintar mesra pengguna, reka bentuk moden, 

automasi efisien. 

KELEMAHAN 

Kos pemasangan awal yang sederhana tinggi. 

PELUANG 

Permintaan meningkat untuk sistem rumah pintar dan 

kesedaran terhadap penjimatan tenaga. 

ANCAMAN 

Persaingan dari jenama antarabangsa dan 

teknologi tirai pintar sedia ada. 
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Penjenamaan & Pemasaran 

  

SmartCurtain diposisikan sebagai produk inovatif tempatan dengan penekanan kepada kemudahan, 

keselamatan, dan kelestarian tenaga. Strategi pemasaran melibatkan promosi digital melalui media sosial, 

platform e-dagang, serta kolaborasi dengan pengedar peralatan rumah pintar dan pameran inovasi 

tempatan. Penjenamaan menekankan gaya hidup moden dan mesra alam. 

 

IMPAK SOSIAL/ EKONOMI/ PENDIDIKAN 

  

SmartCurtain menyasar komuniti yang luas dengan fokus utama pada peningkatan kualiti hidup khususnya 

bagi golongan warga emas dan Orang Kelainan Upaya (OKU) melalui automasi tirai yang mudah diakses, 

sambil turut menyumbang kepada penjimatan tenaga dan keselesaan harian. Dari segi industri dan dasar 

awam, produk ini menyokong pertumbuhan ekosistem rumah pintar tempatan dan selaras dengan aspirasi 

kerajaan dalam pendigitalan sektor perumahan serta penggunaan teknologi hijau yang lestari. Di peringkat 

akademik, SmartCurtain juga berpotensi menjadi platform pembelajaran berasaskan projek sebenar bagi 

pelajar dan institusi pengajian tinggi, memberikan pendedahan praktikal dalam reka bentuk produk, 

keusahawanan teknologi, serta integrasi antara kejuruteraan, reka cipta, dan keperluan pengguna seterusnya 

mendorong generasi muda untuk terlibat secara aktif dalam inovasi tempatan.. 

 

KESIMPULAN & CADANGAN 

 

SmartCurtain telah menunjukkan keberkesanan tinggi dalam mengautomasi tirai berdasarkan tiga faktor 

utama cahaya sekitar, tetapan masa, dan kawalan jauh menjadikannya penyelesaian yang mudah digunakan, 

menjimatkan tenaga, serta meningkatkan keselamatan rumah. Bagi memperkukuh lagi fungsinya, beberapa 

penambahbaikan dirancang pada masa hadapan, termasuk integrasi dengan sistem pembantu suara seperti 

Google Assistant dan Alexa, pembangunan aplikasi yang lebih mesra pengguna, serta penambahbaikan ciri 

penjimatan tenaga yang lebih pintar dan responsif. Selain itu, terdapat peluang strategik untuk kerjasama 

dengan pelbagai pihak, termasuk agensi teknologi, syarikat pembangunan hartanah, dan sektor kerajaan, 

bagi memperluaskan pengkomersialan SmartCurtain secara bersepadu. Peluang pembiayaan juga boleh 

diteroka.melalui pelbagai saluran seperti geran inovasi, program tanggungjawab sosial korporat (CSR), dan 

pelabur dalam sektor teknologi hijau yang semakin berkembang. 
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ABSTRACT 

Noise pollution in schools significantly disrupts teaching and learning, yet most institutions lack real-time monitoring systems 

to manage it. This project introduces a low-cost, IoT-based Smart Noise Monitoring System designed to detect, alert, and help 

reduce excessive classroom noise. Using a sound sensor, microcontroller (e.g., ESP32), and color-coded LED indicators, the 

system provides immediate visual feedback when noise exceeds the WHO recommended threshold of 35 db. It also logs data to 

identify noise patterns, supporting informed school management decisions. Evaluated through classroom testing and user 

feedback, the system enhances student focus, reduces teacher vocal strain, and promotes self-regulation among learners 

especially beneficial for those with ADHD or auditory sensitivities. Its modular, scalable design enables easy integration into 

diverse educational settings without structural modifications. By merging innovation, affordability, and STEM engagement, this 

solution addresses a critical gap in learning environment management. 

Keywords: Noise pollution, smart classroom, IoT, real-time monitoring, student concentration 

INTRODUCTION 

 

A conducive learning environment is essential for effective teaching and student concentration, yet 

many schools face persistent noise pollution from hallways, adjacent classes, co-curricular activities, 

traffic, or construction. Open-concept classrooms and poor sound insulation exacerbate the problem, 

which can reduce student focus, impair comprehension, and increase teacher stress. Most schools 

currently lack real-time monitoring or automated systems, relying instead on reactive, manual noise 

management that wastes time and causes fatigue. Addressing this challenge requires innovative, low-

cost solutions that combine real-time noise detection, visual or auditory alerts, and data analysis to 

identify patterns, manage noise proactively, and improve the overall learning environment. IoT-based 

systems and AI-powered monitoring can help reduce disruptions, support students, including those 

with learning difficulties and enable teachers to focus on teaching rather than discipline. Beyond 

immediate classroom benefits, such solutions promote academic performance, well-being, and 

engagement in STEM learning through hands-on involvement in system design and testing. 

OBJECTIVE 

1. To monitor classroom and school noise levels in real time using sound sensors or IoT-based 

devices. 

2. To alert teachers and students immediately when noise exceeds a preset limit, through visual 

indicators (e.g. LED lights) or audible notifications. 

3. To promote a more focused and conducive learning environment by reducing unnecessary noise 

during teaching and learning sessions. 

4. To reduce teacher stress and vocal fatigue caused by constantly managing classroom disruptions 
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or raising their voice to maintain attention. 

5. To collect and analyze noise level data for identifying noise-prone areas and peak times, which 

can inform school management decisions. 

6. To raise awareness among students about the impact of noise pollution and encourage self -

discipline in maintaining a quiet classroom environment. 

7. To integrate low-cost, sustainable technology that can be easily implemented in schools without 

the need for major structural changes. 

8. Inspiring students to involve STEM innovation by engaging them in designing, building, or 

maintaining the noise monitoring system. 

PROBLEM STATEMENT 

Effective teaching and learning require quiet, focused classroom environments, yet many schools face 

persistent noise pollution from hallways, adjacent classrooms, canteens, and outdoor activities, which 

distract students, reduce concentration, and negatively impact academic performance. Teachers are 

similarly affected, experiencing vocal strain, stress, and fatigue while attempting to manage noise, 

lowering instructional quality and job satisfaction. Studies show that classroom noise often exceeds 

recommended limits: the World Health Organization (WHO) advises a maximum of 35 decibels (dB) 

during instruction, yet measurements frequently range from 60–70 dB, particularly in schools near 

busy roads or with open-concept layouts. Excessive noise can reduce reading comprehension and test 

scores by 25% (Shield & Dockrell, 2003), with younger learners being especially vulnerable, and over 

50% of teachers experience voice strain in noisy classrooms (ASHA). In Malaysia, 68% of secondary 

school teachers view noise pollution as a major obstacle to teaching effectiveness, particularly in 

classrooms adjacent to hallways, canteens, or sports facilities. Current solutions are inadequate: most 

schools lack real-time monitoring systems, automated alerts, or feedback mechanisms, leaving noise 

management manual, inconsistent, and reactive. Advanced acoustic systems exist but are often 

expensive and unsuitable for educational settings, highlighting the need for low-cost, scalable, and 

user-friendly solutions. Unmanaged noise affects all stakeholders students, especially those with 

ADHD, autism, or auditory processing disorders, face challenges in concentration and learning; 

teachers struggle to maintain classroom control; administrators lack actionable data to optimize 

learning environments; and parents may notice declines in performance without understanding the 

cause. Persistent noise also disrupts shared spaces like libraries and exam halls, compromising 

discipline, organizational standards, and the school’s reputation. There is  therefore a clear need for an 

innovative system that can detect, alert, and help manage classroom noise in real time, fostering a 

healthier, more productive learning environment. 

PRODUCT DESIGN AND DEVELOPMENT METHOD 

Table 1. Product Design & Development Method 

 

Problem Identification • Conduct surveys or interviews with teachers and students to understand 

the impact of noise pollution. 

• Observe and document noise-prone areas (e.g., classrooms near 

canteens, corridors, open halls). 
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• Define acceptable noise thresholds based on WHO guidelines (not more 

than 35 dB during class time). 

Product 

Conceptualization 

Design a Smart Noise Monitoring System consisting of: 

• Sound sensor (e.g. Microphone Sensor Module) 

• Microcontroller (e.g. Arduino Uno or ESP32) 

• Visual alert display (e.g. LED indicators or LCD screen) 

• Optional: buzzer for audio alerts, SD card for data logging, or Wi-Fi 

module for IoT integration. 

System Design Hardware Design: 

• Develop a portable device that can be mounted on classroom walls. 

• Integrate color-coded LED indicators (e.g., green = acceptable, yellow 

= moderate, red = too loud). 

Software Design: 

• Program the microcontroller using Arduino IDE. 

• Set thresholds for dB levels using analog-to-digital conversion from 

the sound sensor. 

• Include timers or counters to record how long noise exceeds the limit. 

Prototype Development • Assemble the components on a breadboard or PCB. 

• Upload the Arduino code to detect real-time sound levels and trigger 

alerts. 

• Test the system in a controlled environment and calibrate the sensor 

based on ambient classroom noise. 

Testing and Evaluation • Install the prototype in one or two classrooms during teaching time. 

• Collect feedback from teachers and students on its effectiveness. 

• Record data to determine noise patterns and verify sensor accuracy. 

Refinement and 

Iteration 

 

• Modify the design based on user feedback (e.g., reduce sensitivity, 

adjust alert tone). 

• Explore power options (e.g., battery vs. plug-in). 

• If budget permits, we will integrate Wi-Fi to send data to a central 

dashboard for school monitoring. 

Final Product and 

Packaging 
• Create a compact, durable casing for the device using 3D printing or 

recycled materials. 

• Prepare user instructions and maintenance guidelines. 

• Develop awareness posters or infographics to be placed near the device 

for student engagement. 

 

UNIQUENESS / ADDED VALUE (NOVELTY) 

 

Unlike costly commercial noise monitors, this system is low-cost, student-friendly, and integrates real-time 

visual alerts (LED indicators) with data logging enabling immediate feedback and long-term noise pattern 

analysis. It uniquely promotes student self-regulation and STEM engagement while requiring no structural 

changes. 

 

PRODUCT TESTING & EVALUATION 
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The prototype underwent lab calibration, classroom function tests, and user trials. Results showed 92% 

sensor accuracy against calibrated decibel meters, and 85% of teachers reported improved noise awareness 

and classroom focus. Students responded positively to the visual cues, demonstrating quicker self-

correction of disruptive behavior. 

 

CONCLUSION & FUTURE RECOMMENDATIONS 

 

Noise pollution in schools is a serious but often underestimated issue that directly impacts student learning, 

teacher performance, and the overall classroom environment. The development of a Smart Noise 

Monitoring System offers a practical, affordable, and innovative solution to this problem. By providing 

real-time feedback, raising awareness, and promoting self-regulation among students, the system supports 

a more focused, healthy, and productive learning atmosphere. This innovation not only addresses a specific 

school challenge but also promotes digital transformation and STEM integration within the school system. 

It empowers schools to collect data, make informed decisions, and continuously improve classroom 

management strategies. Future enhancements of the noise monitoring system should include IoT and 

mobile integration to enable real-time remote monitoring via centralized servers or teacher apps. 

Incorporating machine learning can allow the system to recognize noise patterns and differentiate between 

types of sounds, enabling customized alerts. School-wide deployment across classrooms, libraries, and 

shared spaces would provide comprehensive noise management. The system also presents an opportunity 

for STEM-based education, where students can engage in assembling and programming the device. To 

support large-scale adoption, collaborations with the Ministry of Education, EdTech companies, or NGOs 

are recommended. Finally, pairing the system with other smart classroom tools such as light or ventilation 

monitoring can support a more holistic learning environment. 
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ABSTRACT 

The “Book of Arabic” is an innovative learning tool designed to enhance Arabic language mastery among Malaysian secondary 

school students, particularly addressing challenges such as low engagement, limited interactive resources, and poor vocabulary 

retention. Rooted in Chapter 1 of the Form 2 Arabic Textbook, the product integrates a printed learning booklet with a mobile 

application featuring gamified activities, audio pronunciation, visual aids, story-based learning, and interactive quizzes. 

Developed through a user-centered approach, the innovation involves teachers, students, and linguists to ensure curriculum 

alignment and linguistic accuracy. Pilot testing with Form 2 students demonstrated an 85% improvement in vocabulary 

performance and increased classroom participation. The product offers added value through mobile–print integration using QR 

codes, bilingual glossaries, and digital interactivity that complements traditional teaching. With strong commercialization 

potential for schools and language centers, the innovation supports Malaysia’s digital learning aspirations, encourages 

independent learning, and strengthens students’ cultural understanding. Future development includes expanded content 

coverage, AI-based pronunciation feedback, and teacher analytics features. 

 

Keywords: Arabic Learning, Gamification, Vocabulary Retention, Secondary Education, Digital Learning Tools, Interactive 

Language Learning, Curriculum Alignment, Mobile App Integration. 

 

 

PURPOSE AND BACKGROUND 

 

In today’s globalized world, mastering foreign languages is essential for communication, cultural 

understanding, and academic success. Arabic, as one of the six official languages of the United Nations 

and the language of the Qur’an, holds significant religious, cultural, and economic importance. However, 

many secondary school students in Malaysia face challenges in learning Arabic due to limited interactive 

learning tools, monotonous teaching approaches, and low engagement with the subject. To address these 

challenges, innovative educational resources are required to complement the existing curriculum. 

Interactive, engaging, and visually appealing tools can motivate students, improve vocabulary retention, 

and enhance understanding of grammatical structures. Digital and gamified learning methods have proven 

to increase student engagement, foster independent learning, and encourage active participation in the 

classroom. 

 

OBJECTIVES OF THE INNOVATION 

 

The “Book of Arabic” is designed to: 

1. Support students in mastering Arabic vocabulary, sentence construction, and comprehension. 

2. Enhance engagement through interactive and gamified learning experiences. 

3. Provide teachers with a supplementary resource aligned with the Form 2 Arabic Textbook (Chapter 

1: “Hayya ilal Maktabah”). 

mailto:syirh00@gmail.com
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4. Foster independent learning by enabling students to revise anytime, anywhere. 

 

PROBLEM STATEMENT 

 

Studies conducted by the Ministry of Education Malaysia indicate that Arabic is one of the subjects with 

the lowest average performance among non-native speakers. Many students achieve only minimal 

competency, with vocabulary recall being a significant barrier to progress. Current resources are 

predominantly text-based with limited interactivity. Most supplementary materials lack gamification, 

contextualized scenarios, or integration of digital tools that appeal to the tech-savvy younger generation. 

Without engaging and innovative learning tools, students may lose interest, resulting in lower mastery of 

the Arabic language, reduced examination performance, and missed opportunities to appreciate the 

language’s cultural and religious significance. 

METHODOLOGY 

The “Book of Arabic” is developed using a user-centered design approach that prioritizes the learning needs 

of Form 2 students. The product combines textbook-based content with digital interactivity through a 

mobile application and an illustrated learning booklet. Its development draws on content adapted from the 

Form 2 Arabic Textbook (Chapter 1: Hayya ilal Maktabah) and utilizes digital graphic design software, 

gamification platforms, and mobile app development tools. The learning components include vocabulary 

supported by visual aids and pronunciation audio, grammar sections focusing on idafi (possessive structure) 

and na‘ti (adjectival structure), as well as sentence-building activities, interactive quizzes, and story-based 

learning for enhanced comprehension. Stakeholder involvement played a key role throughout the process: 

teachers provided input to ensure curriculum alignment, students participated in pilot testing to measure 

engagement, and linguists verified the accuracy of Arabic grammar and pronunciation. 

RESULTS AND DISCUSSION 

Evaluation methods 

The product underwent a comprehensive evaluation process that included function tests to assess the mobile 

app’s usability and technical performance, as well as user testing involving 30 Form 2 students from two 

schools. Feedback was collected through surveys and focus group discussions. Quantitative results showed 

that 85% of the students improved in their vocabulary tests after two weeks of using the product, while 

qualitative feedback indicated increased participation and enthusiasm in the classroom. Students described 

the learning experience as “fun and helpful,” and teachers highlighted the strong curriculum alignment and 

the timesaving benefits the product provided during lessons. 

 

UNIQUENESS / ADDED VALUE (NOVELTY) 

 

The product offers several distinctive features, including full alignment with the Malaysian Arabic 

Language Curriculum for Form 2, a gamified learning approach that integrates educational games, quizzes, 

and storytelling, and a bilingual Arabic–Malay glossary to support better understanding. In terms of 

technological innovation, it incorporates mobile app integration through QR codes embedded in the printed 

book, enabling students to access audio, animations, and interactive exercises beyond traditional textbook 

limitations. This innovation provides multiple advantages to end-users: students benefit from a more 
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engaging and memorable learning experience, teachers gain a time-saving supplementary resource that 

enhances classroom delivery, and parents find it helpful in encouraging independent learning at home. 

CONCLUSION 

The “Book of Arabic” has proven effective in enhancing Arabic language learning by combining textbook-

based content with gamified digital tools, resulting in a more engaging and interactive learning experience. 

Early testing shows clear improvements in vocabulary retention and heightened student participation. 

Future enhancements include expanding the content to cover all Form 2 chapters and higher levels, 

integrating AI-powered pronunciation feedback, and developing a teacher analytics dashboard to monitor 

student progress. Opportunities for collaboration and further funding remain promising, with potential 

partnerships involving the Ministry of Education, educational publishers, and ed-tech companies to support 

wider distribution and continuous product improvement. 

CONTRIBUTION/PRACTICAL IMPLICATIONS 

 

Commercialization Potential 

The “Book of Arabic” has strong commercialization potential, particularly among secondary school 

students from Form 1 to Form 3, as well as Islamic schools and private language centers. Its 

commercialization strategy is guided by the Business Model Canvas, which emphasizes subscription-based 

access to the mobile application alongside a one-time purchase of the printed book. A SWOT analysis 

highlights its strengths within a niche market, notes limited initial awareness as a weakness, identifies 

opportunities for nationwide adoption, and acknowledges competition from other language-learning apps 

as a potential threat. Branding and marketing efforts will focus on the tagline “Book of Arabic – Learn, 

Play, Master,” supported by promotional activities through school networks, education fairs, and social 

media platforms. 

 

Social, Economic, and Educational Impact 

The innovation promotes Arabic language learning in an accessible and enjoyable way, effectively bridging 

the gap between traditional teaching methods and modern digital learning approaches. At the industry and 

policy level, it aligns with Malaysia’s education blueprint by encouraging the integration of digital tools 

and supporting improved proficiency in additional languages. For institutions and students, the product 

nurtures independent learning habits, enhances examination performance, and fosters deeper cultural and 

religious appreciation. 

 

 

REFERENCES 

 
1. Ramli, M. K. A., Awang Hamat, M. Z., Siju, M. Z., & Makhtar, M. (2017). Al-Lughatul Arabiah: Form 2 (N. Yusuf, Z. 

Abdul Hamid, & S. Said, Eds.; 1st ed., pp. 1–26). Al-Ameen Serve Holdings Sdn. Bhd. 

 

 

 



Fakulti Hospitaliti, Pelancongan dan Kesejahteraan (FHPK),  
Universiti Malaysia Kelantan  

10 – 11 September 2025 

88 
 

BRIGHT NAHWIFIY 

Wan Nur Ain Solehah Binti Wan Azami 
1
, Nur Qisha Rania Binti Mas Indera Noor Azam 

2
, 

Ainaa Balqis Binti Mohd Zaidi 
3 

 

SMKA Naim Lilbanat,Kelantan,MALAYSIA
 

(EMAIL: m-11160535@moe-dl.edu.my, m-11330417@moe-dl.edu.my, m-11297435@moe-dl.edu.my) 

ABSTRACT 

Bright Nahwify Junior is an innovative mobile application designed to improve Arabic grammar and sentence 

construction among Malaysian lower secondary students. Traditional, text-heavy teaching methods and limited 

interactive tools often lead to low engagement and poor retention, especially in rural areas with unreliable internet 

access. This innovation introduces a gamified, story-driven learning approach aligned with the Malaysian KSSM 

syllabus. The app integrates vocabulary practice, colour-coded grammar tips, audio by native speakers, and 

interactive sentence-building activities, all optimized for both online and offline use. Using a user-centered design 

process, the team developed features based on classroom observations, surveys, and continuous feedback from 

teachers and students. Early user testing showed a 45% improvement in quiz performance, with learners describing 

the experience as motivating and enjoyable. Teachers valued its syllabus alignment, instant feedback system, and 

potential as a classroom support tool. Bright Nahwify Junior addresses current gaps in Arabic learning apps by 

combining grammar, vocabulary, storytelling, and gamification into a single, reliable platform, making Arabic 

learning more effective and accessible for diverse learners. 

Keywords: Arabic Learning App, Gamification, Sentence Construction, KSSM Syllabus, Digital Learning, 

Language Education, Mobile Learning, Offline Access, User-Centered Design. 

PURPOSE AND BACKGROUND 

Arabic grammar, or nahu, is often viewed as one of the most challenging components of the secondary 

school syllabus. Many students struggle with sentence construction, verb conjugation, and understanding 

grammatical structures due to a lack of engaging and interactive materials. Bright Nahwify Junior was 

conceptualized to address these gaps by aligning with the KSSM curriculum for Forms 1 to 3. The app 

aims to provide structured, accessible, and motivating content that promotes daily learning habits, builds 

sentence-writing skills, and enhances vocabulary through visual and gamified learning. 

 

METHODOLOGY 

 

This study employs a design and development research approach to create the Bright Nahwify Junior 

mobile application. Data collection involved curriculum analysis, teacher feedback, and user testing with 

selected Form 2 students. The sample was purposely chosen to represent typical users of the app. Analysis 

techniques included qualitative feedback review and quantitative pre- and post-test comparisons to assess 

learning improvements. Ethical considerations included obtaining informed consent from participants and 

ensuring data confidentiality. Clear documentation was maintained throughout to support validity and 

reliability of the study. 
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RESULTS AND DISCUSSION 

 

Initial testing of the Bright Nahwify Junior app showed positive results, with increased student engagement 

through gamified quizzes and rewards. After two weeks, users demonstrated improved accuracy in 

constructing jumlah ismiyyah and jumlah fi’liyyah. Teachers confirmed the app supports classroom 

teaching and helps identify student weaknesses via dashboards. The offline mode also facilitated 

participation among rural students. Overall, the app enhances motivation and mastery of Arabic grammar 

among lower secondary students. 
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Figure 1. Improvement in students’ average scores before and after using the Bright Nahwify Junior app. 

 

 

Aspek Penilaian Markah Pra 

Penggunaan (%) 

Markah Selepas 2 

Minggu (%) 

Peratus Peningkatan (%) 

Pembinaan Jumlah 

Ismiyyah 

42 83 41 

Pembinaan Jumlah 

Fi’liyyah 

38 87 49 

Motivasi Penggunaan 

Aplikasi 

- - Meningkat (berdasarkan 

soal selidik) 

 

CONCLUSION 

 

Bright Nahwify Junior successfully makes Arabic grammar learning more engaging and structured for 

Form 1–3 students. The app aligns with the national syllabus and improves student engagement and 

understanding. Pilot testing shows high potential for wider adoption. However, this study faces limitations 
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such as a small sample size and a short usage period. Further research is recommended to assess the long-

term impact and expand the app’s scope to other educational levels. 

 

CONTRIBUTION/PRACTICAL IMPLICATIONS 

 

The app serves as a supplementary tool for classroom instruction, enabling self-paced learning and revision. 

It empowers teachers with diagnostic tools while offering students an engaging and educational platform. 

Additionally, it supports under connected communities through offline functionality and inclusive language 

support. Schools can integrate this app into Arabic lessons, revision programs, or co-curricular Arabic 

clubs. 
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ABSTRACT 

The Kids Fun Learning in Braking System Model is an interactive educational tool designed to help children understand how an 

automotive cooling system works through simple hands-on activities. Traditional teaching methods often make engineering 

concepts difficult for young learners, so this model uses safe, low-cost materials to demonstrate key components such as the 

radiator, thermostat, reservoir tank, and cooling fan. Classroom testing showed that the model improves understanding, 

engagement, and teaching effectiveness. With strong commercial potential, it is suitable for STEM programs, workshops, and 

home learning. Future enhancements include AR/VR features, modular kits, and multi-level learning versions. This innovation 

supports SDG 4: Quality Education by promoting accessible and engaging STEM learning. 

Keywords: Cooling System Model, STEM Education, Hands-On Learning, Kids Engineering. 

PURPOSE AND BACKGROUND 

Kids Fun Learning in Braking System Model is an innovative approach designed to help children 

understand how braking systems work in a fun and interactive way. Objectives of innovation is to 

provide a fun and interactive learning experience for kids and to help them understand the basics of 

the automotive braking system through a fun hands-on model. We chose to focus on the braking system 

because it is primary role in vehicle safety. Traditional teaching methods are boring and difficult for 

kids to understand how braking systems work. This gap limits their chances to explore potential careers 

in engineering and automotive innovation. Thus, we make a fun and interactive braking model to 

simplify the concepts and make learning easy to understand for young learners. The inspiration behind 

creating this innovation comes from the key ideas which combine education, curiosity and hands on 

learning. 

METHODOLOGY 

We use a simple scale model of an engine cooling system to teach young engineers the basics of 

automotive engineering. This model operates manually with user control by a switch and button. A 

functional automotive cooling system model should include radiator, reservoir tank, thermostat, water 

pump, coolant, radiator fan, radiator cap and coolant temperature sensor.  We use simple, safe and low-

cost materials such as switch and button- for manual operation so that kids can operate manually 

polyfoam/ infraboard- safe with no sharp edges Warning lamp- Clear Hose 
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This model is so special because, it is a Hands-On Learning which will make kids actively explore how 

braking works through buttons, levers, or simulations. It has a Simple Design that makes complex braking 

system easy to understand It is safe, cost effective and kids friendly design made from reusable materials 

like boxes and polyfoam with no sharp edges. This model is Fun & Interactive which use playful elements 

like lights and moving parts to keep kids interested. 

RESULTS AND DISCUSSION 

We tested this innovation with a group of children and educators in classroom. The results showed that 

kids understood the braking system better and enjoyed the hands-on learning. Teachers also said it was a 

helpful tool for explaining complex topics in a simple way. This model is ideal for kids above 8 who are 

interested in science and engineering. It can be used in STEM Education Programs such as schools, 

workshops, and science fairs. This model is good for parents & hobbyists as a fun family educational 

activity. Commercialization strategy This fun learning model offers great value and strong commercial 

potential, benefit schools and businesses. Marketing Strategy includes selling through E-commerce 

like Shopee, Lazada, Toys Stores as well partnership with schools and science centre.  Promotion will 

be through YouTube, STEM events and social media like TikTok and Instagram. To view our 

innovation video on YouTube, just search using the keyword “cooling system model”. Provide 

aftersales support to ensure they can use the model effectively and get help whenever needed. 

CONCLUSION 

In conclusion, Kids Fun Learning in Automotive Cooling System Model enhances student learning, 

builds skills and prepares future automotive professionals. It blends education and entertainment, 

sparking curiosity and engineering knowledge in young learners. This aligns with SDG 4 Quality 

Education which promotes quality, accessible education for all.  
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CONTRIBUTION/PRACTICAL IMPLICATIONS 

Adding digital features like AR/VR or interactive apps for a more immersive learning experience. dd 

modular kits like cooling, fuel and electrical system to expand learning. Create multilevel learning 

experience in beginner, intermediate and advance versions for different age group. 
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operations (5th ed.). Toyota Motor Corporation. 
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ABSTRACT 

The Ecotherm Solution is an innovative system designed to recover waste heat from air conditioners and repurpose it to heat 

water, improving thermal efficiency and reducing energy usage. Traditional air conditioners release large amounts of unused 

heat into the environment, while water heating remains one of the most energy-intensive household needs. This model introduces 

a sustainable heat-exchange concept that simultaneously cools indoor spaces and produces hot water by transferring heat from 

the refrigerant to flowing water. Testing demonstrates that the system effectively channels excess thermal energy, producing hot 

water while cooling the refrigerant for recirculation. This reduces dependence on conventional water heaters, lowers utility costs, 

and minimizes environmental impact. Its novelty lies in transforming waste heat into a valuable energy resource, offering a dual-

benefit solution that supports energy efficiency and sustainability. With potential integration into solar systems and future 

applications such as refrigerators and kitchen hoods, the Ecotherm Solution presents a scalable path toward greener energy 

management. 

 

Keywords: Heat Recovery, Energy Efficiency, Waste Heat Utilization, Heat Exchanger, Sustainable Innovation, Water Heating 

System. 

 

PURPOSE AND BACKGROUND 

The Ecotherm Solution, an innovative approach designed to transform waste heat from air conditioners 

into a valuable energy source, significantly enhancing the thermal efficiency of water heaters. It is a 

preliminary model of a heat exchanger to explain the functionality of the design in utilizing the wasted 

heat from air conditioner. Objectives of innovation to recover heat from the air conditioner. To reuse 

excess heat for water heater. To reduce energy costs by utilizing recovered heat. Traditional air 

conditioners release substantial amounts of heat into the environment, contributing to energy wastage and 

exacerbating global warming. Simultaneously, water heating remains one of the most energy-intensive 

household activities, further straining energy resources. By addressing these intertwined challenges, the 

Ecotherm Solution pioneers a sustainable, dual-purpose system that cools indoor spaces while heating 

water.  
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METHODOLOGY 

Ecotherm Solutions captures excess heat from air conditioners and repurposes it to heat water. This 

reduces the need for additional water heating systems, saving energy. Though it requires an initial 

investment for installation, it leads to long-term energy and cost savings. Economically, the system 

reduces energy costs by lowering the need for traditional water heaters. Environmentally, it helps 

reduce waste heat and minimizes the carbon footprint. 

 

RESULTS AND DISCUSSION 

Heat naturally flows from a high-temperature area to a low-temperature area. In the heat exchanger, the hot 

refrigerant gas transfers its heat to cold water as they pass through the ecotherm solution system. As the 

cold water absorbs heat from the refrigerant, it exits the heat exchanger as hot water Simultaneously, the 

refrigerant loses heat to the water and exits the heat exchanger as a cooled refrigerant, ready to be 

recirculated in the system. The source water for the water heater is heated as it flows through the heat 

exchanger, ensuring efficient heat transfer between the refrigerant and the water. 

 

Its innovative approach to repurpose waste heat from air conditioners, transforming it into a valuable energy 

resource rather than an environmental burden. By coupling energy efficiency with sustainability, the project 

introduces a dual-benefit solution that not only reduces utility costs but also minimizes the carbon footprint 

of air conditioning systems. Unlike conventional systems that merely expel heat into the surroundings, this 

project seeks to integrate heat recovery technologies to utilize the excess thermal energy for practical 

applications in this case water heating. 

This novel approach addresses the dual challenges of global warming and rising energy demands, providing 

an eco-friendly and cost-effective alternative that has the potential to revolutionize energy management in 

cooling systems by promoting energy efficiency and reducing resource wastage, this innovation 

exemplifies responsible environmental stewardship. Moreover, its integration potential with renewable 

energy systems, such as solar power, highlights its scalability and long-term sustainability. To maximize 

its impact, this project recommends fostering collaborations with manufacturers for seamless product 

integration, launching educational campaigns to raise awareness, and exploring additional applications 

such as space heating and drying systems. The Ecotherm Solution represents a groundbreaking stride 

toward a greener future, offering an ingenious way to tackle energy challenges while protecting the planet. 



Fakulti Hospitaliti, Pelancongan dan Kesejahteraan (FHPK),  
Universiti Malaysia Kelantan  

10 – 11 September 2025 

96 
 

CONCLUSION 

In conclusion, by improving the thermal efficiency of water heaters and recovering heat from air 

conditioners, it aligns with Sustainable Development Goal (SDG) 7: Affordable and Clean Energy, 

SDG 12: Responsible Consumption and Production and SDG 13: Climate Action by reducing energy 

consumption and carbon dioxide emissions. By transforming waste into opportunity, this innovation not 

only addresses pressing environmental concerns but also sets a benchmark for future energy solutions. 

 

CONTRIBUTION/PRACTICAL IMPLICATIONS 

Refrigerator- Integrating heat recovery in refrigerators could repurpose excess heat for heating water 

or air, improving energy efficiency.Incorporating solar panels into the Ecotherm solutions system 

would allow renewable energy to power cooling and heating processes, reducing reliance on non-

renewable sources.Kitchen hood- A heat recovery hood in kitchens could capture waste heat from 

cooking and repurpose It for water or space heating, improving overall energy efficiency.  
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ABSTRAK 

Projek Jeruk Kedondong Sihat memperkenalkan inovasi penjerukan buah kedondong yang belum dikomersialkan secara meluas. 

Inovasi ini bertujuan mengekalkan kesegaran dan meningkatkan jangka hayat buah menggunakan kaedah penjerukan tradisional 

dengan garam dan gula sahaja, tanpa pengawet tambahan, serta pembungkusan vakum. Produk ini dipasarkan kepada semua 

lapisan masyarakat melalui kedai-kedai tempatan dan platform media sosial seperti WhatsApp, Instagram, dan TikTok. Jeruk 

Kedondong Sihat bukan sahaja mempunyai rasa yang sedap dan rangup tetapi juga memberi manfaat kesihatan, termasuk 

meningkatkan daya tahan tubuh, membantu pencernaan, menjaga kesihatan mata, mencegah penuaan dini, serta mengawal 

kolesterol dan anemia. Penilaian produk dilakukan melalui kaedah cuba rasa dengan maklum balas positif daripada guru-guru 

dan jiran sekitar. Projek ini juga memberi nilai pendidikan kepada murid dalam memahami teknologi pengawetan makanan, 

kaedah pembungkusan, serta kemahiran perniagaan. Diharapkan pengkomersialan Jeruk Kedondong Sihat dapat membuka 

peluang pekerjaan, meningkatkan pendapatan petani luar bandar, dan menyokong pembangunan ekonomi setempat. 

Kata kunci: Jeruk Kedondong, Penjerukan Tradisional, Pembungkusan Vakum, Inovasi Makanan, Pengkomersialan 

LATAR BELAKANG DAN TUJUAN 

Penjerukan Kedondong adalah satu inovasi baru dalam dunia penjerukan memandangkan produk ini 

belum dikomersialkan secara meluas. Keperluan menjadikan kedondong sebagai salah satu keluaran 

jeruk memandangkan buah kedondong mudah didapati dan mempunyai tekstur yang sesuai dimakan 

oleh orang ramai pengeluaran Jeruk Kedondong Sihat adalah satu inovasi untuk dikomersialkan dan 

patut dicuba memandangkan buah ini mudah ditanam dan berbuah tidak mengikut musim. Dalam 

penghasilan jeruk kedondong, terdapat isu yang perlu diatasi iaitu ketahanan jangka hayat buah 

kedondong serta cara untuk mengekalkan kesegaran buah kedondong. Bagi mengatasi isu ketahanan 

dan jangka hayat buah kedondong di samping mengekalkan kesegarannya , kami memilih untuk 

menggunakan kaedah penjerukan secara tradisional iaitu dengan hanya menggunakan garam dan gula 

sahaja tanpa menggunakan sebarang bahan pengawet. Selain itu kami juga akan membungkus buah 

kedondong dengan kaedah pembungkusan vakum bagi menjamin kesegaran dan mengekalkan jangka 

hayat buah kedondong tersebut. Kumpulan sasaran bagi penjualan jeruk adalah semua lapisan 

masyarakat memandangkan kebanyakan orang sangat suka makan jeruk .Pemasaran adalah sesuai di 

semua kedai-kedai serta pusat peranginan dan pelancongan. Produk Jeruk Sihat akan di pakej didalam 

plastik dan dibungkus secara pembungkusan vakum dan disimpan yang mempunyai pendinginan bagi 

mengekalkan jangka hayat dan kesegarannya. Keistimewaan Jeruk Kedondong Sihat ini ialah selain 

mempunyai rasa yang sedap , ia juga mempunyai nilai positif dari segi kesihatan. Buah kedondong ini 

meningkatkan daya tahan tubuh, membantu pencernaan, menjaga kesihatan mata, dan mencegah penuaan 

dini. Selain itu, buah ini juga dapat membantu mengendalikan kolestrol, mencegah anemia, dan menjaga 

kesehatan kulit.  
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METODOLOGI  

Produk Jeruk Sihat ini diberi penilaian melalui kaedah cuba rasa. Selepas produk ini disiapkan, kami 

akan memberi kepada pelanggan kami untuk dirasa dan dinilai. Sasaran pelanggan kami ialah guru-

guru sekolah serta jiran-jiran di Kawasan sekitar. Testimoni daripada pelanggan, mendapat sambutan 

yang hangat mengenai jeruk kendondong ini kerana ianya sangat sedap dan rangup. Kami memilih 

untuk mengkomersialkan produk ini melalui media terutamanya melalui group Whatspps , instagram 

dan juga Tik Tok. Sasaran kami adalah kepada semua lapisan masyarakat terutama para suri rumah dan 

para pelancong yang datang ke Kelantan. 

KEPUTUSAN DAN PERBINCANGAN 

Dari segi ilmu Pendidikan, kaedah penjerukan ini amat memberi manfaat kepada murid kerana di sini 

aplikasi kaedah teknologi pengawetan makanan di laksanakan dengan jayanya. Murid akan memahami 

mengapa jeruk buah kedondong yang dibuat kekal sihat dan tidak rosak . selain itu murid belajar juga 

ilmu perniagaan untuk memasarkan produk serta mengetahui cara dan kaedah pembungkusan yang 

sesuai. Selain itu mereka juga mula membuat perbandingan produk yang lain semasa membuat kajian 

mengenai produk jeruk. 

PENUTUP 

Akhir sekali kami berharap produk ini dapat dikomersialkan memandang buah kedondong mudah 

didapati dan penghasilan jeruk ini bukan sahaja mendapat sambutan ramai malah dengan 

terkomersialnya jeruk kedondong ini akan membuka peluang pekerjaan kepada orang ramai .  Selain 

itu projek ini akan membantu petani-petani di luar bandar untuk mejana pendapatan dan dapat 

mengatasi masalah ekonomi yang amat dirasai oleh masyarakat dewasa ini.  

SUMBER RUJUKAN 

 
1. Hello Doktor. (n.d.). Kebaikan jeruk untuk kesihatan. Retrieved November 25, 2025, from 

https://hellodoktor.com/pemakanan/fakta-nutrisi/kebaikan-jeruk-untuk-kesihatan/ 

2. Google. (n.d.). Khasita buah kedondong. Google Search. Retrieved November 25, 2025, from 

https://www.google.com/search?q=khasita+buah+kedondong 

 

 
 

  



Fakulti Hospitaliti, Pelancongan dan Kesejahteraan (FHPK),  
Universiti Malaysia Kelantan  

10 – 11 September 2025 

99 
 

NASI AIR FROZEN  
 

Muhammad Adam Bin Mohd Shaiful Adli 
1, Keisha Malaeka Binti Mohd Syafiq 

2
, Nurhafizah 

Adni Binti Mohamad Hilmy 
3
, Muhammad Rayyan Husainy Bin Mohd Khairi 

4
, Muhammad Bin 

Hasni 
5
, Nurul Hidayah Chong Binti Abdullah 

6
 

 
1, 2,3,4,5,6 Sekolah Kebangsaan Manek Urai Baru, Kuala Krai, Kelantan, MALAYSIA 

(E-mail m-14642887@moe-dl.edu.my,  *m-13932377@moe-dl.edu.my, m-13952257@moe-dl.edu.my, m-

13995215@moe-dl.edu.my, m-13953369@moe-dl.edu.my, g-68095432@moe-dl.edu.my) 

 

 

ABSTRAK 

Nasi Air merupakan hidangan bubur nasi tradisional yang terkenal di Kelantan, Malaysia, dengan tekstur lembut dan kuah yang 

berperisa. Projek ini memperkenalkan Nasi Air Frozen, versi sedia masak yang direka untuk mengekalkan nilai nutrisi sambil 

menawarkan kemudahan penyediaan. Produk ini menggunakan 100% bahan semula jadi seperti beras, dada ayam, halia, bawang 

putih, cendawan shiitake kering, dan garam, tanpa bahan pengawet. Pembungkusan vakum dan penyimpanan beku membantu 

mengekalkan kesegaran dan memanjangkan jangka hayat. Sasaran pasaran merangkumi isi rumah tempatan, ibu berpantang, 

pelajar, staf pejabat, pesakit yang memerlukan diet ringan, serta warga Malaysia di luar negara yang merindui masakan tradisi. 

Penilaian produk melalui kaedah cuba rasa dan maklum balas pengguna menunjukkan penerimaan yang tinggi, dengan 

penekanan terhadap nilai kesihatan dan keenakan rasa. Strategi komersialisasi termasuk pemasaran melalui media sosial, 

WhatsApp, TikTok, Instagram, dan gerai jualan tempatan. Produk ini memberi manfaat sosial dan ekonomi dengan mendidik 

pelajar tentang pengawetan makanan dan amalan perniagaan serta membuka peluang menjana pendapatan di kawasan luar 

bandar. Cadangan masa depan termasuk kajian tempoh jangka hayat yang lebih lama, penambahan bahan nilai tambah, dan 

peningkatan kuantiti pengeluaran. 

Kata kunci: Nasi Air, Makanan Beku, Masakan Tradisional Malaysia, Pembungkusan Vakum, Bahan Semula Jadi, Sedia 

Masak, Pengekalan Nutrisi, Komersialisasi, Keusahawanan Luar Bandar. 

LATAR BELAKANG DAN TUJUAN 
 

Nasi Air merupakan hidangan bubur nasi tradisional yang terkenal di Kelantan, Malaysia, yang mempunyai 

tekstur lembut dan berkuah. Projek Nasi Air Frozen diperkenalkan kerana tiada produk sedia jual di pasaran 

yang mengekalkan nilai nutrisi sambil menawarkan kemudahan penyediaan. Produk ini bertujuan 

menyediakan hidangan yang cepat dimasak tetapi tetap berzat dan bukan kategori makanan segera. Nasi 

air ini dimasak secara kering menggunakan 100% bahan semula jadi tanpa pengawet, dan dibungkus secara 

vakum untuk mengekalkan kesegaran serta memanjangkan jangka hayat. Sasaran pelanggan merangkumi 

pelbagai lapisan masyarakat seperti suri rumah, ibu berpantang, pelajar, staf pejabat, pesakit yang 

memerlukan diet ringan di hospital atau klinik, serta ekspatriat Malaysia yang merindui masakan tradisi. 

Produk ini bukan sahaja memberi kemudahan penyediaan, tetapi juga menekankan kesihatan, kualiti 

makanan, dan potensi komersial yang dapat menyokong ekonomi masyarakat luar bandar. 

 

METODOLOGI  

 

Nasi Air Frozen dipakej dalam plastik dan dibungkus secara vakum, disimpan pada suhu beku untuk 

mengekalkan kesegaran dan jangka hayat. Setiap pakej bersaiz sederhana (150 gram) bagi 

memudahkan penyediaan. Bahan-bahan yang digunakan adalah semula jadi, termasuk beras, dada 
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ayam, halia, bawang putih, cendawan shiitake kering, garam, dan minyak, tanpa pengawet atau perisa 

tambahan. Nasi air ini boleh ditambah dengan sayuran seperti lobak, ikan bilis goreng, daun sup, dan 

bawang untuk meningkatkan rasa. Berbanding produk sedia ada di pasaran, Nasi Air Frozen 

menekankan kualiti dan kesihatan; walaupun masa penyediaannya lebih lama (10–15 minit berbanding 

2–5 minit), ia memberikan nutrisi yang lebih baik dan selamat untuk dimakan secara berulang tanpa 

menjejaskan kesihatan pengguna. 

 

KEPUTUSAN DAN PERBINCANGAN 

 

Nasi Air Frozen telah dinilai melalui kaedah cuba rasa, dengan sasaran pelanggan termasuk guru-guru 

sekolah dan jiran sekitar. Selepas dibungkus dan disimpan dalam peti sejuk beku selama lima hari, 

produk diberikan secara percuma kepada rakan sekerja untuk dimasak di rumah, dan maklum balas 

mengenai penyediaan dan rasa dikumpulkan keesokan harinya. Promosi memasak turut dijalankan di 

sekolah, melibatkan guru dan murid sebagai testimoni produk. Sepanjang tempoh promosi, sambutan 

yang diterima amat menggalakkan, dan pelanggan bersedia membuat tempahan sekiranya produk ini 

dikomersialkan. Bagi nilai komersial, produk ini akan dipasarkan melalui media sosial seperti 

WhatsApp, Instagram, dan TikTok, serta dijual di gerai vendor di kawasan desa bagi menjangkau 

pelanggan tempatan. 

 

Dari segi ilmu Pendidikan, kaedah pengawetan ini amat memberi manfaat kepada murid kerana di sini 

aplikasi kaedah teknologi pengawetan makanan di laksanakan dengan jayanya. Murid akan memahami 

mengapa Nasi Air Frozen yang dibuat kekal sihat dan tidak rosak . Selain itu murid belajar juga ilmu 

perniagaan untuk memasarkan produk serta mengetahui cara dan kaedah pembungkusan yang sesuai. 

Selain itu mereka juga mula membuat perbandingan produk yang lain semasa membuat kajian 

mengenai produk ini 

PENUTUP 
 

Diharapkan Nasi Air Frozen dapat dikomersialkan memandangkan ia digemari oleh semua lapisan masyarakat. 

Penjualan produk ini berpotensi membuka peluang pekerjaan kepada orang ramai dan membantu penduduk luar 

bandar menjana pendapatan, seterusnya mengatasi masalah ekonomi yang dihadapi. Pada masa hadapan, sekiranya 

produk ini dipasarkan secara meluas, kajian lanjut perlu dijalankan terhadap tempoh jangka hayat dan pengekalan 

khasiat nasi air untuk memastikan kualiti berterusan. Selain itu, penghasilan bahan tambah nilai boleh diperkenalkan, 

dan kaedah penyediaan masakan ditingkatkan supaya kuantiti pengeluaran lebih banyak dan efisien. 
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ABSTRAK 

Pengurusan sisa pepejal yang tidak cekap masih menjadi isu kritikal di Malaysia, menyumbang kepada pencemaran dan risiko 

kesihatan. Projek SmartClean Bin dibangunkan untuk mengatasi masalah ini melalui gabungan teknologi tanpa sentuhan, 

pengasingan sisa, dan bahan mesra alam. Produk ini menggunakan sensor inframerah untuk membuka penutup secara automatik 

dan ruang pengasingan sisa untuk memudahkan amalan kitar semula. Fasa pembangunan melibatkan prototaip, ujian fungsi, dan 

maklum balas daripada pengguna di rumah, sekolah, dan kafe. Hasil penilaian menunjukkan peningkatan kebersihan (90%), 

kemudahan penggunaan ruang pengasingan (85%), dan kesediaan pembelian (87%). SmartClean Bin berpotensi dikomersialkan 

kepada isi rumah, institusi pendidikan, dan kafe dengan strategi penjenamaan mesra alam serta pemasaran melalui program 

STEM dan platform dalam talian. Produk ini bukan sahaja menyokong kelestarian dan kebersihan, tetapi juga membuka peluang 

ekonomi dan pendidikan dalam pembangunan teknologi hijau. 

Kata Kunci: Smartclean Bin, Pengurusan Sisa, Teknologi Hijau, Sensor Inframerah, Kebersihan, Pengasingan Sisa, 

Pengkomersialan, Pendidikan STEM 

LATAR BELAKANG DAN TUJUAN 

 

Pengurusan sisa yang tidak cekap kekal sebagai isu global, termasuk di Malaysia yang menghasilkan 

38,000 tan sisa pepejal sehari dengan kadar kitar semula hanya 28%. Situasi ini menuntut penyelesaian 

inovatif dan lestari. SmartClean Bin dibangunkan sebagai tong sampah pintar berteknologi sensor 

inframerah dan ruang pengasingan sisa bagi menggalakkan kebersihan, pengasingan dari punca serta 

mengurangkan sentuhan langsung dengan sisa. Inovasi ini bertujuan menyokong amalan kitar semula, 

menangani kekangan tong sampah konvensional yang menyebarkan kuman dan tidak efisien, serta 

mengisi jurang pasaran dengan produk mampu milik, mesra alam dan sesuai untuk keperluan tempatan 

dalam sektor teknologi hijau. 

 

METODOLOGI 

Reka bentuk SmartClean Bin menggunakan pendekatan berpusatkan pengguna, bermula dengan 

mengenal pasti masalah melalui tinjauan di kalangan isi rumah, sekolah, dan kafe untuk memahami 

keperluan sebenar pengguna. Prototaip dibina menggunakan bahan mesra alam, dilengkapi sensor 

inframerah untuk membuka penutup tanpa sentuhan, serta ruang pengasingan sisa. Teknologi dikawal 

melalui pengawal mikro Arduino dan diuji dengan pilihan kuasa bateri serta tenaga suria. Ujian di 

persekitaran sebenar selama tujuh hari dijalankan bagi mengumpul maklum balas untuk menambah baik 

reka bentuk, kelajuan penutup, dan kepekaan sensor. Pihak berkepentingan seperti pendidik, pemilik kafe, 

dan pelajar turut terlibat bagi memastikan kebolehgunaan dan daya tarikan produk ini. Keunikan 

SmartClean Bin terletak pada gabungan teknologi tanpa sentuhan dengan pengasingan sisa dalam satu unit 

mampu milik, penggunaan bahan mesra alam untuk mengurangkan kesan terhadap alam sekitar, serta 

penambahbaikan modular seperti penutup bertenaga suria, penapis bau, dan integrasi aplikasi mudah alih. 

Produk ini diposisikan sebagai inovasi keusahawanan hijau dengan potensi perniagaan yang boleh diskala. 

mailto:Dba0026@moe.edu.my


Fakulti Hospitaliti, Pelancongan dan Kesejahteraan (FHPK),  
Universiti Malaysia Kelantan  

10 – 11 September 2025 

102 
 

KEPUTUSAN DAN PERBINCANGAN 

 

Ujian dan penilaian produk SmartClean Bin dijalankan melalui ujian fungsi untuk menilai ketepatan 

sensor, kelajuan tindak balas penutup, dan kebolehgunaan ruang, serta tinjauan maklum balas 

pengguna. Keputusan menunjukkan 90% responden bersetuju bahawa kebersihan meningkat dengan 

ketara, 85% mendapati ruang pengasingan sisa mudah digunakan, dan 87% menyatakan kesediaan 

untuk membeli produk ini. Pemerhatian tambahan mendapati kebersihan kawasan penyediaan makanan 

meningkat, risiko pencemaran silang berkurang, dan kesedaran tentang amalan kitar semula turut 

meningkat. 

 

PENUTUP 

SmartClean Bin menangani cabaran kebersihan dan pengurusan sisa melalui inovasi berasaskan STEM 

yang mampu milik, boleh diskala, dan mesra alam. Pembangunan masa depan boleh menggabungkan 

IoT untuk pemantauan tahap sisa secara masa nyata dan pengecaman jenis sisa menggunakan AI. 

Kerjasama dengan majlis tempatan dan firma pengurusan sisa swasta dapat meningkatkan penerimaan 

produk dan memberi impak positif kepada alam sekitar. 

SUMBANGAN DAN IMPLIKASI 

 

Potensi pengkomersialan SmartClean Bin menumpukan kepada pasaran sasaran seperti isi rumah mesra 

alam, institusi pendidikan, kafe, dan majlis perbandaran. Strategi yang digunakan termasuk 

penjenamaan sebagai produk teknologi hijau mampu milik, serta pemasaran melalui kerjasama dengan 

sekolah (program STEM), majlis tempatan, dan platform dalam talian produk mesra alam. Analisis 

SWOT/BMC menunjukkan kekuatan produk terletak pada kemampuan milik dan inovasi, kelemahan 

pada tahap kesedaran awal yang rendah, peluang dalam pasaran teknologi hijau yang semakin 

berkembang, dan ancaman daripada pesaing import. Dari segi sosial, produk ini membantu 

mengurangkan penyebaran kuman dan meningkatkan kebersihan di ruang bersama; dari segi ekonomi, 

ia membuka peluang untuk pembuatan, jualan, dan perkhidmatan tempatan; manakala dari segi 

pendidikan, produk ini menyokong pembelajaran STEM melalui reka bentuk, pemasangan, dan prinsip 

kelestarian. 
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ABSTRACT 

 
Fruit farming in Malaysia faces challenges such as labour-intensive fruit bagging, plucking, branch trimming, and targeted 

spraying, which can reduce yield and increase costs. The Smart Fruit Tree Organiser (SMAFTO) was developed as a 

multifunctional, affordable, and user-friendly tool that integrates these key orchard tasks into a single device, using durable and 

eco-friendly materials. Developed with a user-centred design approach and tested on various fruit trees, SMAFTO demonstrated 

high efficiency, reduced physical strain for farmers, and maintained fruit quality. Its multifunctionality and low-cost design offer 

significant social, economic, and educational benefits, including increased productivity, lower post-harvest losses, and a practical 

model for teaching sustainable agricultural practices. Future developments aim to enhance modularity, material strength, and 

spraying capabilities for wider adoption. 

Keywords: SMAFTO, Fruit Farming, Multifunctional Tool, Sustainable Agriculture, User-Centred Design, Malaysia, Orchard 

Productivity, Labour Efficiency 

 

PURPOSE AND BACKGROUND 

Fruit farming in Malaysia faces significant challenges in fruit bagging, plucking, branch trimming, and 

targeted spraying, with traditional methods often being labour-intensive, time-consuming, and causing 

damage to both fruit and trees, leading to reduced yields and higher costs. Innovation in this field is crucial 

to enhance productivity, lower labour requirements, and maintain fruit quality while promoting sustainable 

practices. The Smart Fruit Tree Organiser (SMAFTO) was developed to address these issues by offering a 

multifunctional, affordable, and user-friendly tool that integrates efficient fruit bagging, gentle plucking, 

precise branch trimming, and targeted spraying, using eco-friendly materials where possible. Its main 

objectives are to provide farmers with an innovative solution that reduces damage and wastage, increases 

efficiency, and supports sustainable agricultural practices in Malaysia.  Fruit farming in Malaysia, covering 

over 298,000 hectares with an annual production of 1.76 million metric tonnes, faces persistent challenges 

in fruit bagging, plucking, branch trimming, and targeted spraying. Traditional methods such as manual 

shaking and climbing are labour-intensive, time-consuming, and often cause damage to fruits and trees, 

leading to reduced yields and increased reliance on imported produce. Existing tools available in the market 

are mostly single-purpose, costly, and lack durability, which makes them impractical for small- and 

medium-scale farmers. This gap in effective, affordable, and multifunctional solutions results in higher 

production costs, post-harvest losses, and lower income for farmers, particularly those operating on a small 

scale. 

METHODOLOGY 

The Smart Fruit Tree Organiser (SMAFTO) was developed using a user-centred design approach, ensuring 

that the tool meets real farming needs. Input from local farmers guided the design, which integrates four 
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key orchard functions fruit bagging, gentle plucking, precise branch trimming, and targeted spraying—into 

a single device. The materials were chosen for durability, lightness, and affordability, including aluminum 

alloy for the telescopic pole, corrosion-resistant cutting components, and recycled plastic for fruit bags. 

The development process involved iterative prototyping, functional testing, and design refinements, 

ensuring simplicity, safety, and ease of use.  

UNIQUENESS / ADDED VALUE (NOVELTY) 

SMAFTO delivers multiple benefits to the target community. Socially, it eases the physical demands of 

fruit harvesting and improves working conditions for farmers. Economically, it increases productivity, 

reduces post-harvest losses, and helps stabilize local fruit supply, which can lower market prices for 

consumers. Educationally, SMAFTO serves as an innovation model for students in agriculture and 

engineering fields, showcasing sustainable design principles, user-focused product development, and 

applied problem-solving in real-world contexts. 

RESULTS AND DISCUSSION 

The prototype was tested on guava, mango, passion fruit, citrus, avocado, and sapodilla trees. Function 

tests evaluated durability, load capacity, and precision cutting; SMAFTO withstood up to 1.5 kg fruit 

weight, cut branches of varying hardness (up to avocado stem toughness), and sprayed accurately within a 

30 cm range. Durability tests in rain, sunlight, and impact conditions showed good resilience. Farmer trials 

indicated high ease-of-use and reduced physical strain, while maintaining fruit quality. 

CONCLUSION  

SMAFTO has proven effective in combining multiple fruit tree maintenance tasks into one device, 

improving productivity while remaining affordable and eco-friendly. Future improvements could include 

modular attachments for larger fruit sizes, stronger telescopic materials, and enhanced spraying systems 

for wider coverage. Collaboration with agricultural technology companies, universities, and funding 

agencies could accelerate product refinement and expand its adoption in Malaysia and abroad. 

CONTRIBUTION/PRACTICAL IMPLICATIONS 

 

Commercialization Potential 

The target market includes small- to medium-scale fruit farmers, orchard operators, and urban agriculture 

enthusiasts in Malaysia and other tropical countries. A low-cost production model supports accessibility, 

with potential branding under a sustainable agriculture theme. Commercialization strategies could leverage 

SWOT analysis focusing on affordability, eco-friendliness, and multifunctionality. Marketing channels 

may include agricultural expos, cooperatives, and e-commerce platforms like Shoppee and Lazada. 

 

Social / Economic / Educational Impact 

For the community, SMAFTO increases harvest efficiency, reduces labour fatigue, and lowers dependency 

on expensive imported equipment. Economically, it helps farmers improve yields and reduce post-harvest 

losses, boosting local fruit supply and stabilizing prices. Educationally, SMAFTO serves as a teaching tool 

for innovation, engineering principles, and sustainable agriculture for students in agriculture and technical 

programs. 
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ABSTRACT 

The Arabic Fun Box is an innovative educational tool designed to enhance Arabic vocabulary learning through interactive and 

action-based activities. Traditional rote memorization methods often lead to low motivation, poor retention, and limited speaking 

confidence among students. By integrating language acquisition with playful, engaging exercises, the Arabic Fun Box 

encourages correct pronunciation, links words to actions, and supports both individual and group learning across classrooms, 

competitions, and exhibitions. Classroom testing at SMKA Naim Lilbanat demonstrated increased student engagement, 

improved vocabulary retention, and positive reinforcement of language skills. Its versatility, inclusivity, and proven effectiveness 

highlight its potential for commercialization and broader educational use, while future enhancements aim to incorporate audio-

visual aids and expanded topic coverage. 

Keywords: Arabic Fun Box, Arabic Vocabulary, Interactive Learning, Educational Tool, Action-Based Activities, Student 

Engagement, Language Retention, Pronunciation, Gamified Learning 

 

PURPOSE AND BACKGROUND 

The Arabic Fun Box is an innovative educational tool designed to revolutionize the way students learn and 

memorize Arabic vocabulary. In an era where traditional language learning methods can often feel 

monotonous, this product introduces an interactive and engaging approach suitable for all age groups. By 

blending language acquisition with enjoyable activities, the Arabic Fun Box aims to create a dynamic 

learning environment that can be utilized in classrooms, competitions, or innovation exhibitions. 

Interactive learning methodologies, such as those embedded in the Arabic Fun Box, have been shown to 

enhance communication skills by simulating real-life interactions and contexts (Khairanis, 2024). This 

practical exposure helps learners develop conversational fluency and confidence; aspects often neglected 

in conventional language instruction. Game-based and playful learning approaches, similar to those 

employed by the Arabic Fun Box, have demonstrated significant improvements in vocabulary retention 

and student motivation (Eltahir et al., 2021). Research highlights that learners retain more vocabulary and 

exhibit higher engagement when learning takes place in a relaxed, enjoyable setting supported by 

collaborative and competitive activities. 

Many students struggle to retain Arabic vocabulary due to the lack of engaging and interactive learning 

methods (Mahmudah, 2025). Traditional approaches, such as rote memorization, often lead to boredom 

and reduced interest, making it challenging for both individual learners and groups to achieve effective 

language proficiency. The lack of motivation and limited access to immersive language experiences 

frequently lead to students experiencing low speaking confidence and poor retention (Lazuardi & Syaheed, 
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2025). Additionally, the absence of tools that encourage correct pronunciation and link words to actions 

further complicates the learning process, leaving a gap in accessible, fun, and effective Arabic language 

education. 

METHODOLOGY 

The Arabic Fun Box addresses these challenges by combining language learning with a fun activity, making 

it an ideal solution for all age groups. Its special features include encouraging correct pronunciation, as 

demonstrated with interactive elements, and its versatility for use in various settings like classrooms, 

competitions, or exhibitions. The product offers benefits such as helping students remember words more 

easily by associating them with actions, enhancing enjoyment, and reducing boredom. Suitable for both 

group and individual learning, its primary purpose is to help students learn and memorize Arabic 

vocabulary in an interactive and fun way. Figure below shows the interface for us. 

 

 

Figure 1: Front Page: Information about our app 

 

Figure 2: How to Play instructions  
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Figure 3: Example of Questions 

 

Figure 4: Marks  

 

UNIQUENESS / ADDED VALUE (NOVELTY) 

The uniqueness of the Arabic Fun Box lies in its innovative combination of language learning with 

interactive, action-based activities, setting it apart from traditional rote memorization methods. It is 

designed to be inclusive, catering to all age groups, and encourages correct pronunciation through engaging 

exercises. Its versatility allows use in diverse settings such as classrooms, competitions, and innovation 

exhibitions, while its focus on linking words to actions enhances memory retention in a fun, enjoyable way. 

Additionally, its adaptability for both group and individual learning makes it a highly flexible and effective 

tool for mastering Arabic vocabulary. 

RESULTS AND DISCUSSION 

The Arabic Fun Box has been tested in classroom settings at SMKA Naim Lilbanat, where it has proven to 

be highly engaging for students. The interactive nature of the product successfully captures their interest, 

while also allowing them to test and reinforce their Arabic vocabulary knowledge effectively. This real-

world application highlights its potential as a practical and enjoyable learning tool. 
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CONCLUSION 

The Arabic Fun Box represents a groundbreaking educational tool that combines fun, interactivity, and 

effectiveness in learning Arabic vocabulary. With its successful classroom testing, broad applicability, and 

potential to engage students while reinforcing knowledge, it stands out as a promising solution to traditional 

language learning challenges. Future improvement will include introduce audio-visual aids, such as native 

speaker recordings or interactive videos, to boost pronunciation skills and build speaking confidence. 

Additionally, this project can be expanding to cover more topics.  

 

CONTRIBUTION/PRACTICAL IMPLICATIONS 

 

Commercialization Potential 

The Arabic Fun Box has significant commercialization potential due to its unique approach to language 

learning, which addresses a growing demand for interactive educational tools. Its proven engagement in 

classroom testing and versatility across settings like schools, competitions, and exhibitions suggest a broad 

market, including educational institutions, language schools, and parents. The product's adaptability for all 

age groups and both group and individual use enhances its appeal, potentially attracting partnerships with 

educational publishers or tech companies.  

 

Social / Economic / Educational Impact 

The Arabic Fun Box is poised to make a positive social impact by making Arabic language learning more 

accessible, enjoyable, and effective for diverse communities. By encouraging correct pronunciation and 

linking vocabulary to actions, it supports cultural preservation and language proficiency, especially in 

regions where Arabic is a second language. Its inclusivity for all ages fosters family and community 

learning, while its classroom success can improve educational outcomes, reducing language barriers and 

enhancing social integration for Arabic-speaking and non-speaking populations alike. 
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ABSTRAK 

 
Pembelajaran Akidah dalam kalangan pelajar Tingkatan 2 sering dianggap sukar dan membosankan kerana terlalu berfokus 

kepada hafalan. Projek Aqidah Explorer memperkenalkan pendekatan interaktif melalui permainan papan Venom and 

Victory dan aplikasi kuiz mudah alih yang menggabungkan elemen gamifikasi dan penilaian automatik. Produk ini direka 

menggunakan pendekatan User-Centered Design dan Design Thinking, dengan tujuan meningkatkan kefahaman pelajar 

terhadap konsep iman, membina minat dan motivasi, serta membantu guru dan ibu bapa menilai tahap penguasaan pelajar. 

Ujian produk menunjukkan bahawa kedua-dua medium pembelajaran ini menyeronokkan, interaktif, dan efektif dalam 

meningkatkan pemahaman Akidah. Projek ini juga berpotensi dikomersialkan di sekolah, pusat pengajian Islam, dan 

digunakan di rumah oleh ibu bapa, sambil menyokong perkembangan industri pendidikan digital tempatan. Impak 

sosialnya termasuk memupuk kerjasama, perpaduan, dan pembentukan akhlak mulia, manakala impak pendidikan 

meningkatkan pengalaman pembelajaran secara digital dan berstruktur.  

 

Kata kunci: Akidah, Pendidikan Islam, Gamifikasi, Aplikasi Interaktif, Pembelajaran Digital, Tingkatan 2.  

 

LATAR BELAKANG DAN TUJUAN 

Akidah Islam adalah penting kerana ia merupakan ketentuan utama yang menjadikan orang beriman, serta 

ketentuan semua amalan (Mahmudah et al., 2022). Ia perlu didasari sebagai mengamati serta menambah 

wawasan tentang sifat-sifat Allah serta apa pun yang dibenci sampai dicintai Allah SWT. Namun begitu, 

pembelajaran Akidah dalam kalangan pelajar sekolah menengah, khususnya Tingkatan 2, sering dianggap 

sukar, membosankan dan terlalu berfokus kepada hafalan semata-mata. Ramai pelajar kurang memahami 

konsep akidah secara mendalam, dan ini menyukarkan mereka untuk mengaitkannya dengan kehidupan 

harian. Tambahan pula, kekurangan bahan pembelajaran yang interaktif dan digital menyebabkan minat 

terhadap subjek ini semakin menurun, terutamanya dalam era teknologi kini. Inovasi dalam pendidikan, 

khususnya dalam Pendidikan Agama Islam, sangat penting bagi menarik minat pelajar dan memastikan 

kefahaman yang lebih mendalam (Hidayat et al., 2024). Penggunaan teknologi seperti aplikasi mudah alih 

dan elemen interaktif dapat menjadikan pelajaran lebih menarik serta mudah difahami, sekali gus membina 

pengalaman pembelajaran yang aktif dan menyeronokkan. Pendekatan ini juga membantu menghubungkan 

kandungan agama dengan cara moden dan berasaskan teknologi, selaras dengan gaya pembelajaran 

generasi masa kini. 

Inovasi ini juga seiring dengan hasrat Kementerian Pendidikan Malaysia untuk meningkatkan integrasi 

digital dalam Pengajaran dan Pembelajaran (PdP). Inisiatif ini bertujuan meningkatkan kefahaman pelajar 

terhadap topik Akidah Tingkatan 2 melalui kaedah yang interaktif dan menyeronokkan, di samping 

menggalakkan penggunaan teknologi seperti AI, gamifikasi dan aplikasi mudah alih dalam Pendidikan 

Islam. Pendekatan ini juga membina minat serta motivasi pelajar untuk mendalami konsep iman secara 

praktikal, serta membantu guru dan ibu bapa menilai tahap penguasaan akidah pelajar dengan lebih moden 
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dan sistematik.Kajian terdahulu telah menunjukkan keberkesanan penggunaan aplikasi interaktif dalam 

pelbagai aspek pembelajaran. Sebagai contoh, beberapa penyelidik dari dalam dan luar negara mendapati 

bahawa aplikasi Kahoot dapat meningkatkan motivasi pelajar. Menurut Deskoni, et al. (2019) serta Serly 

dan Endra (2019), penggunaan aplikasi Kahoot dalam pengajaran dan pembelajaran telah terbukti 

meningkatkan motivasi pelajar secara signifikan. Walaupun terdapat pelbagai bahan bantu mengajar seperti 

buku kerja, lembaran latihan, dan video pendidikan, namun kebanyakan bahan masih bersifat pasif & 

hafalan. Tambahan pula, tiada aplikasi interaktif khusus yang fokus kepada topik Akidah Tingkatan 2. 

Penggunaan AI, gamifikasi dan penilaian adaptif juga kurang dalam sistem pembelajaran agama. 

Kesannya, pelajar-pelajar hilang minat terhadap subjek Pendidikan Agama Islam terutama bahagian 

Akidah. Seterusnya, ia akan menyebabkan kefahaman agama menjadi lemah, dan boleh menyebabkan 

kekeliruan dalam akidah dan pelajar sukar mengaitkan iman dengan kehidupan seharian.  

METODOLOGI 

Permainan Venom and Victory: Permainan ini ialah permainan papan fizikal yang menggabungkan 

konsep tradisional seperti "dadu dan ular" untuk mencipta pengalaman pembelajaran yang menarik. Dalam 

permainan ini, pemain menggunakan buah dadu untuk menggerakkan buah permainan mereka di papan 

permainan, dengan bilangan pada dadu menentukan jumlah langkah yang perlu diambil. Keunikan 

permainan ini terletak pada "kotak beracun" di papan permainan, yang mengandungi soalan-soalan 

berkaitan bidang Akidah, menyepadukan elemen pendidikan Islam secara interaktif untuk membantu 

pelajar memahami topik tersebut dengan cara yang menyeronokkan. 

Aplikasi Kuiz: Aplikasi kuiz ini merupakan aplikasi mudah alih yang direka untuk membantu pengguna 

menyelesaikan pelbagai soalan, daripada kuiz ringkas hingga soalan peperiksaan. Aplikasi ini menyediakan 

contoh soalan kuiz yang merangkumi topik seperti nabi, kitab suci, malaikat, dan subjek berkaitan lainnya, 

dengan penambahan beberapa Hadis untuk memperkaya kandungan. Selepas menjawab semua soalan, 

aplikasi ini secara automatik mengira markah pengguna, yang mencerminkan tahap penguasaan mereka 

dalam bidang yang diuji. Dengan ciri-ciri ini, aplikasi kuiz ini menjadi alat pendidikan yang berkesan untuk 

meningkatkan pemahaman pelajar terhadap Pendidikan Islam secara digital dan terstruktur. 

KEUNIKAN DAN NILAI TAMBAH 

Permainan Venom and Victory: Permainan ini menonjol dengan keunikan dan kelebihannya. Ia direka 

secara kreatif dan menyeronokkan, menjadikannya alat bantu yang efektif untuk pelajar dalam 

pembelajaran Pendidikan Islam, khususnya dalam bidang Akidah. Permainan ini menggabungkan konsep 

permainan tradisional seperti dadu dan ular-tangga, di mana pemain menggunakan dadu untuk 

menggerakkan buah permainan mereka di papan permainan. Keunikan papan permainan ini terletak pada 

"kotak beracun" yang mengandungi soalan-soalan berkaitan Akidah, memberikan cabaran pendidikan yang 

menarik dan interaktif kepada pemain. 

Aplikasi Kuiz: Selain itu, aplikasi kuiz ini menawarkan pelbagai keunikan dan kelebihan. Aplikasi ini 

direka untuk membantu pengguna menyelesaikan pelbagai jenis soalan, daripada soalan kuiz hinggalah 

soalan peperiksaan, dengan menyediakan contoh-contoh soalan kuiz yang komprehensif. Soalan-soalan 

merangkumi topik seperti nabi, kitab suci, malaikat, dan subjek berkaitan lainnya, serta mengintegrasikan 

beberapa Hadis untuk memperkaya kandungan. Selepas menjawab semua soalan, aplikasi ini secara 
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automatik mengira markah pengguna, yang mencerminkan tahap penguasaan mereka dalam bidang yang 

diuji, menjadikannya alat penilaian yang praktikal dan berkesan. 
 

KEPUTUSAN DAN PERBINCANGAN 

Berdasarkan maklum balas dari pengguna, permainan ini amat kreatif dan menyeronokkan, menjadikannya 

alat bantu yang efektif dalam pembelajaran subjek Pendidikan Islam. Dengan reka bentuk yang inovatif, ia 

memudahkan pelajar memahami dan menguasai kandungan pelajaran dengan cara yang menarik dan 

interaktif. Selain itu, kuiz mempunyai keupayaan untuk mengira markah secara automatik dan 

menunjukkan tahap penguasaan pengguna 

 

PENUTUP 

Projek Aqidah Explorer menawarkan solusi inovatif dalam meningkatkan pembelajaran Pendidikan Islam 

bagi pelajar Tingkatan 2 berdasarkan silibus Akidah PAI KSSM. Dengan pendekatan User-Centered 

Design dan proses Design Thinking, kedua-dua produk ini berjaya mengintegrasikan teknologi moden 

seperti AI dan gamifikasi dengan reka bentuk yang mesra remaja, menjadikan pembelajaran lebih interaktif, 

menarik, dan berkesan. Impak sosialnya memupuk perpaduan dan pembentukan akhlak mulia, manakala 

impak ekonomi menyokong pertumbuhan industri pendidikan digital tempatan. Dari segi pendidikan, 

produk ini memperkaya pengalaman belajar melalui pendekatan pelbagai mod dan penilaian automatik, 

membantu pelajar menguasai topik Akidah dengan lebih baik. Secara keseluruhan, projek ini bukan sahaja 

memenuhi keperluan pendidikan semasa, tetapi juga berpotensi menjadi model untuk pembangunan alat 

bantu pembelajaran digital yang berkualiti di masa hadapan. 

 

SUMBANGAN DAN IMPLIKASI 

Aqidah Explorer menampilkan pendekatan yang kreatif dan menyeronokkan dalam pembelajaran 

Pendidikan Islam, menjadikannya sesuai sebagai alat bantu mengajar di sekolah, madrasah dan di rumah. 

Ia menawarkan kaedah interaktif untuk kanak-kanak mempelajari topik Islam, di samping memupuk 

kerjasama, perbincangan rakan sebaya dan interaksi sosial positif. Melalui soalan berasaskan Akidah dan 

Hadis, permainan ini turut memperdalam pemahaman nilai Islamik serta menyokong pembentukan akhlak 

dan identiti budaya yang kukuh. 
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ABSTRAK 

Pembelajaran Bahasa Arab di kalangan pelajar menengah sering menghadapi cabaran dalam mengenal pasti dan mengingati 

isim, khususnya mengikut tema seperti “Hari Jadi”. Kaedah tradisional berasaskan hafalan dan buku teks kurang menarik minat 

pelajar generasi digital, sekaligus menjejaskan penguasaan kosa kata dan motivasi. Inovasi ini memperkenalkan pendekatan 

interaktif melalui permainan digital yang dibangunkan menggunakan platform Scratch, menggabungkan elemen visual, audio, 

dan maklum balas masa nyata. Pendekatan berpusatkan pengguna dan design thinking memastikan pengalaman pembelajaran 

relevan, menyeronokkan, dan mudah difahami. Ujian fungsi dan pengguna dijalankan di kalangan pelajar Tingkatan 1 

menunjukkan peningkatan signifikan dalam skor kosa kata, dengan 85% pelajar melaporkan pemahaman yang lebih baik dan 

motivasi meningkat. Guru turut mengakui inovasi ini memperkukuh minat terhadap subjek. Produk ini mempunyai potensi 

komersial untuk digunakan di sekolah menengah, pusat tuisyen, dan institusi pendidikan Islam di Asia Tenggara. 

Kesimpulannya, inovasi ini berjaya menggabungkan teknologi interaktif dan gamifikasi untuk meningkatkan penguasaan Bahasa 

Arab, sambil membuka peluang pengembangan aplikasi pendidikan digital lebih luas termasuk ciri pembelajaran adaptif dan 

penggunaan AI. 

Katakunci : Pembelajaran Bahasa Arab, Gamifikasi Pendidikan, Interaktif Digital, Penguasaan Kosa Kata, Pendidikan Abad 

ke-21 

PENGENALAN 

Dalam pembelajaran Bahasa Arab, ramai murid menghadapi kesukaran untuk mengenal pasti dan 

mengingati isim (kata nama), terutamanya mengikut tema seperti “Hari Jadi”. Kaedah pembelajaran 

tradisional seperti menghafal sering kali membosankan dan tidak menarik minat pelajar pada zaman kini. 

Inovasi dalam bidang pendidikan Bahasa Arab merupakan satu keperluan signifikan dalam era globalisasi 

yang semakin pesat. Melalui penghasilan kaedah pembelajaran yang bersifat interaktif dan 

menyeronokkan, minat pelajar terhadap subjek ini dapat ditingkatkan dengan lebih efektif. Di samping itu, 

inovasi turut berperanan penting dalam mengaplikasikan teknologi moden dalam sistem pendidikan, selaras 

dengan keperluan pembelajaran abad ke-21. Penerapan teknologi seperti penggunaan perisian Scratch 

bukan sahaja mendedahkan pelajar kepada dunia digital, malah memperkukuh pemahaman mereka secara 

praktikal. Tambahan pula, inovasi ini menyesuaikan pendekatan pembelajaran dengan gaya hidup digital 

generasi kini, sekali gus memastikan kandungan pengajaran lebih relevan, kontemporari dan berkesan. 

Objektif inovasi ini dirancang untuk meningkatkan kualiti pembelajaran Bahasa Arab secara kreatif dan 

berkesan. Inovasi ini bertujuan untuk membantu pelajar mengenal dan mengingat isim yang berkaitan 

dengan tema Hari Jadi, selaras dengan topik dalam silibus Bahasa Arab Tingkatan 1. Selain itu, penggunaan 

permainan digital dalam inovasi ini dapat menjadikan proses pembelajaran lebih menarik, menyeronokkan 

dan interaktif, sekali gus menambah minat pelajar terhadap subjek. Di samping itu, penguasaan kosa kata 

juga dapat ditingkatkan melalui pengulangan latihan dan maklum balas serta-merta yang disediakan dalam 
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permainan. Pendekatan ini diharapkan mampu memberikan impak positif kepada tahap kefahaman dan 

penguasaan pelajar dalam Bahasa Arab. 

PENYATAAN MASALAH 

Berdasarkan kajian dan pemerhatian, majoriti pelajar terutama di peringkat sekolah menengah mengalami 

kesukaran dalam mengingati dan memahami isim dalam Bahasa Arab (Rizan & Baharudin, 2021). Hal ini 

disebabkan kaedah pengajaran yang masih berfokus kepada pembelajaran secara tradisional, iaitu 

berasaskan buku teks dan hafalan semata-mata tanpa sokongan bahan bantu mengajar yang lebih interaktif. 

Akibatnya, pelajar mudah berasa bosan dan kurang bermotivasi untuk menguasai kosa kata, sekaligus 

menjejaskan prestasi mereka dalam subjek tersebut. Kaedah pembelajaran tradisional seperti latihan 

bertulis dan hafalan kurang menarik minat pelajar masa kini (Aluwi & Ghani, 2023). Gaya ini tidak sesuai 

dengan perkembangan teknologi dan keperluan pelajar yang lebih suka pembelajaran interaktif. Selain itu, 

pelajar tidak mendapat maklum balas segera, menyebabkan mereka sukar memperbaiki kesilapan. Oleh itu, 

penyelesaian sedia ada kurang berkesan dan tidak memenuhi kehendak pelajar masa kini. 

Implikasi kepada kumpulan sasaran adalah pelajar akan mengalami penurunan minat terhadap 

pembelajaran Bahasa Arab, sekali gus melemahkan penguasaan kosa kata mereka. Kekurangan bahan 

bantu belajar yang interaktif dan menyeronokkan menyebabkan pelajar cepat bosan dan kurang bermotivasi 

untuk mengulangkaji. Akibatnya, prestasi akademik mereka dalam subjek Bahasa Arab berisiko menurun 

dan memberi kesan negatif kepada pencapaian keseluruhan. Selain itu, inovasi ini juga penting untuk 

memupuk penggunaan kalimah Bahasa Arab dalam kalangan anak-anak muda zaman kini supaya bahasa 

tersebut terus dipelihara dan diamalkan secara meluas. 

KAEDAH REKA BENTUK DAN PEMBANGUNAN PRODUK 

Reka bentuk inovasi ini menggunakan pendekatan berpusatkan pengguna (user-centered approach) di mana 

keperluan dan pengalaman pelajar dijadikan fokus utama. Proses reka bentuk bermula dengan mengenal 

pasti masalah yang dihadapi pelajar dalam pembelajaran Isim Bahasa Arab dan merancang permainan yang 

menarik serta mudah digunakan untuk meningkatkan minat mereka. Pendekatan design thinking 

diaplikasikan bagi memastikan produk yang dihasilkan praktikal dan efektif. Reka bentuk inovasi ini 

menggunakan pendekatan berpusatkan pengguna (user-centered approach) di mana keperluan dan 

pengalaman pelajar dijadikan fokus utama. Proses reka bentuk bermula dengan mengenal pasti masalah 

yang dihadapi pelajar dalam pembelajaran Isim Bahasa Arab dan merancang permainan yang menarik serta 

mudah digunakan untuk meningkatkan minat mereka. Pendekatan design thinking diaplikasikan bagi 

memastikan produk yang dihasilkan praktikal dan efektif. 

Pelbagai pihak terlibat dalam pembangunan inovasi ini, termasuk guru Bahasa Arab, pelajar sebagai 

pengguna utama, serta pakar teknologi pendidikan. Guru memberikan input berkaitan kandungan dan 

objektif pembelajaran, manakala pelajar memberikan maklum balas untuk memperbaiki pengalaman 

penggunaan. Kerjasama dengan pihak berkepentingan ini penting bagi memastikan inovasi memenuhi 

keperluan sebenar dan berkesan dalam meningkatkan pembelajaran. 

KEUNIKAN DAN NILAI TAMBAH 

Inovasi ini menampilkan permainan interaktif yang menggabungkan elemen visual dan audio dengan 

kalimah Isim Bahasa Arab, berbeza daripada kaedah pembelajaran tradisional yang lebih berasaskan teks 



Fakulti Hospitaliti, Pelancongan dan Kesejahteraan (FHPK),  
Universiti Malaysia Kelantan  

10 – 11 September 2025 

115 
 

dan hafalan. Reka bentuk yang menarik dan mesra pengguna menjadikan pembelajaran lebih 

menyeronokkan dan berkesan. Penggunaan platform Scratch sebagai medium pembelajaran digital 

merupakan pendekatan inovatif yang memanfaatkan teknologi untuk mengajar bahasa Arab secara kreatif 

dan interaktif. Selain itu, penggunaan maklum balas masa nyata dalam permainan membantu pelajar 

memperbaiki kesilapan dengan segera, meningkatkan penguasaan bahasa secara efektif. 

Pelajar mendapat pengalaman pembelajaran yang lebih menarik dan mudah difahami, sekaligus 

meningkatkan motivasi dan minat mereka dalam menguasai bahasa Arab. Inovasi ini juga membolehkan 

pembelajaran secara kendiri dan fleksibel, sesuai dengan gaya hidup pelajar masa kini yang gemar 

menggunakan teknologi digital. 

UJIAN DAN PENILAIAN PRODUK 

Inovasi ini telah diuji menggunakan kaedah ujian fungsi dan ujian pengguna. Ujian fungsi dijalankan bagi 

memastikan semua komponen inovasi berfungsi seperti yang dirancang. Ujian pengguna pula melibatkan 

pelajar tingkatan 1 di sebuah sekolah menengah. Berdasarkan analisis kuantitatif, Seramai 85% pelajar 

menunjukkan peningkatan skor dalam ujian kosa kata Bahasa Arab selepas menggunakan inovasi ini.  

Selain itu, pelajar menyatakan mereka lebih seronok dan lebih berminat belajar Bahasa Arab apabila 

menggunakan teknologi zaman kini berbanding kaedah tradisional yang membosankan dan kurang 

interaktif. Antara maklum balas pelajar adalah; “Saya lebih faham bila ada audio dan animasi.” “Aplikasi 

ini menyeronokkan dan mudah difahami.”. Selain itu, guru juga menyatakan inovasi ini membantu 

meningkatkan minat pelajar terhadap subjek Bahasa Arab. 

POTENSI PENGKOMERSIALAN 

Produk inovasi ini disasarkan kepada sektor pendidikan antarabangsa di Asia Tenggara, terutamanya 

sekolah menengah, pusat tuisyen, serta institusi pendidikan Islam yang menekankan penguasaan Bahasa 

Arab. Inovasi ini mampu memupuk semangat mempelajari Bahasa Arab dalam kalangan pelajar melalui 

pendekatan teknologi yang menyeronokkan dan interaktif. Ia secara tidak langsung meningkatkan 

kefahaman dan minat terhadap Bahasa Arab sebagai bahasa ilmu dan ibadah. Selain itu, inisiatif ini sejajar 

dengan agenda pendigitalan pendidikan dan menyokong dasar kerajaan dalam memperkasa penggunaan 

teknologi dalam PdP. Ia berpotensi membuka ruang kepada lebih banyak pembangunan aplikasi 

pembelajaran berasaskan AI dan gamifikasi dalam subjek-subjek lain. Pelajar akan mendapat manfaat 

secara langsung melalui pembelajaran yang lebih menyeronokkan, berkesan dan selari dengan gaya 

pembelajaran generasi digital. Institusi pula dapat mempelbagaikan pendekatan PdP dan meningkatkan 

prestasi pelajar dalam subjek Bahasa Arab. 

KESIMPULAN DAN CADANGAN MASA HADAPAN 

Inovasi ini terbukti berkesan dalam meningkatkan minat dan penguasaan Bahasa Arab dalam kalangan 

pelajar melalui penggunaan teknologi yang interaktif dan menyeronokkan. Hasil ujian dan maklum balas 

menunjukkan peningkatan yang positif dari segi pencapaian dan minat pelajar terhadap subjek ini. Bagi 

penambahbaikan pada masa hadapan, aplikasi ini boleh diperkaya dengan pelbagai tema baharu, ciri 

pembelajaran adaptif, dan penggunaan suara atau AI untuk menyemak sebutan. Ia juga boleh diperluas ke 

tahap yang lebih tinggi atau kepada subjek lain yang memerlukan pendekatan gamifikasi.Terdapat peluang 
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luas untuk kerjasama dengan agensi pendidikan, syarikat teknologi dan sumber dana, terutamanya di 

peringkat ASEAN, dalam usaha memperkasa pembelajaran Bahasa Arab melalui inovasi digital. 
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ABSTRACT 

The Pearls of Haneen is an innovative educational tool designed to enhance student engagement in learning about marine 

ecosystems and Arabic vocabulary through a multisensory, gamified experience. The system combines a physical vending 

machine-style device, constructed from recyclable materials, with a web-based digital application to create an interactive 

learning journey. Students insert tokens into the device to receive small candies and answer quiz questions related to marine life 

or Arabic terms such as isim (nouns) and feeil (verbs), providing immediate positive reinforcement and promoting bilingual 

education. The hardware’s ocean-themed design and sustainable materials introduce environmental awareness, while the digital 

component offers immersive ocean adventures with gamified challenges that cater to diverse learning styles. By integrating 

physical interaction, rewards, and digital storytelling, Pearls of Haneen effectively addresses common limitations of traditional 

classroom methods, increasing motivation, attention, and cultural literacy among young learners in multicultural settings. 

Preliminary evaluation indicates enhanced student engagement, improved vocabulary retention, and greater understanding of 

marine ecosystems. This scalable, cost-effective innovation demonstrates potential for adoption in schools to foster academic 

learning, bilingual competence, and environmental consciousness. 

Keywords: Gamified Learning, Marine Ecosystems Education, Bilingual Education, Interactive Educational Tools, Sustainable 

Learning Materials 

INTRODUCTION 

The Pearls of Haneen is an innovative educational tool designed to engage students in learning about marine 

ecosystems through a blend of interactive hardware and software components. This project integrates a 

physical vending machine-style device, crafted from recyclable materials, with a digital application to 

create a multisensory, gamified learning experience. The hardware component allows students to insert a 

token, receive a candy, and answer a quiz question related to marine life or Arabic vocabulary (e.g., "isim" 

for nouns like objects around us or "feeil" for verbs like actions), while the digital app, provides an 

immersive ocean-themed adventure. Traditional classroom learning often struggles to maintain student 

attention, especially among younger learners (Mosteanu, 2021). The integration of a vending machine-style 

device with tangible rewards (e.g., candy) and interactive quizzes taps into gamification principles, which 

have been shown to increase motivation and engagement. By combining physical interaction with digital 

storytelling, Pearls of Haneen makes learning about marine ecosystems and Arabic vocabulary both fun 

and memorable. The inclusion of Arabic terms like "isim" (nouns, objects around us) and "feeil" (verbs, 

e.g., actions like "how delicious is the food") supports bilingual education, blending Arabic, Malay, and 

English. This approach fosters cultural literacy and language acquisition, particularly for students in 

multicultural settings. According to Nuri (2024), bilingual education enhances cognitive flexibility and 

cultural awareness, enabling students to navigate diverse linguistic contexts. 
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PROBLEM STATEMENT 

In modern educational settings, students often face challenges in engaging with complex subjects such as 

marine science and bilingual language acquisition due to traditional teaching methods that lack interactivity 

and cultural relevance. Specifically, there is a lack of innovative, multisensory tools that combine physical 

and digital learning to make topics like ocean ecosystems and Arabic vocabulary (e.g., "isim" for nouns 

and "feeil" for verbs) accessible and appealing, particularly for young learners in multicultural contexts. 

Additionally, environmental education is often disconnected from hands-on experiences, limiting students’ 

understanding of sustainability practices, such as using recyclable materials. Existing educational resources 

also struggle to cater to diverse learning styles, leaving some students disengaged and unmotivated. 

Furthermore, there is a need for cost-effective, scalable solutions that non-technical educators can create 

and implement to foster both academic and environmental awareness. The Pearls of Haneen - Ocean 

Learning Adventure aims to address these gaps by integrating a gamified, recyclable hardware component 

(a vending machine-style mini aquarium) with an AI-driven digital platform to deliver an interactive, 

bilingual, and environmentally conscious learning experience that motivates students and enhances their 

understanding of marine ecosystems and Arabic language skills. 

PRODUCT DESIGN & DEVELOPMENT METHOD 

The Pearls of Haneen system integrates physical and digital components to create a cohesive learning 

journey. The process is structured to encourage active learning, immediate feedback, and progression 

through gamified challenges, making it engaging for students, particularly young learners. 

1. Physical Hardware Component: Vending Machine and Mini Aquarium 

The hardware is a tangible, interactive device built from recyclable materials, designed to resemble a mini 

aquarium. It serves as an entry point to the learning experience and incorporates gamification to motivate 

students. 

a) Token Insertion: 

Students begin by inserting a token into the vending machine-style device. The token activates the device, 

signaling the start of a learning session. Upon inserting the token, the device dispenses a small candy as an 

immediate reward, leveraging positive reinforcement to boost engagement. The candy also ties into the 

theme of learning Arabic vocabulary, such as “isim” or “fe’il”, making the reward contextually relevant. 

b) Quiz Prompt: 

After receiving the candy, they need to answer the question, for example: “What is the Arabic word (‘isim’) 

for ‘turtle’?” or “Which marine animal lives in coral reefs?” 

c) Recyclable Materials: 

The vending machine and the mini aquarium is constructed from sustainable, recyclable materials, visually 

mimicking an ocean environment with elements like fish or coral designs. This design reinforces 
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environmental education, teaching students about sustainability while they interact with the device, 

aligning with experiential learning principles (Kolb, 1984). 

2. Digital Component: Web Application 

The digital component, hosted on Lovable’s platform, delivers the educational content and gamified 

progression. The app provides an immersive ocean-themed adventure that complements the hardware’s 

tactile interaction. 

a) Learning Phase: 

Students access the web to engage with educational content about marine ecosystems and bilingual 

vocabulary (Shown in Figure 1). 

 

Figure 1: Overview of the system 

The app likely features a narrative-driven interface, possibly centered around a character named Haneen, 

guiding students through ocean zones. Content is presented in a kid-friendly format, using visuals, 

animations, and short text or audio snippets. The app supports multiple languages (Arabic, Malay, English) 

to cater to multicultural learners, enhancing cognitive flexibility (Baker, 2011). 

b) Quiz Phase: 

After learning a module, students are prompted to answer a quiz question. Questions test comprehension 

of the material, as shown in Figure 2. The quiz is gamified, with a clear pass/fail outcome to maintain 

engagement. 
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Figure 2: Quiz 

c) Progression Mechanics: 

If the student answers the quiz question correctly, they advance to the next level. This could unlock a new 

lesson or story segment in the app. If the student answers incorrectly, the game ends for that session (as 

shown in Figure 3).  This structure mirrors gamification principles, where clear feedback and progression 

motivate continued engagement (Deterding et al., 2011). 

 

Figure 3: Game Over if the student answer wrongly 

 

 



Fakulti Hospitaliti, Pelancongan dan Kesejahteraan (FHPK),  
Universiti Malaysia Kelantan  

10 – 11 September 2025 

121 
 

UNIQUENESS / ADDED VALUE (NOVELTY) 

● The app combines a physical vending machine-style mini aquarium, crafted from recyclable 

materials, with a digital web application. This hybrid model bridges tactile and virtual learning, 

creating a multisensory experience that is rare in educational tools. 

● The app employs a gamified structure where students learn content, answer a quiz, and either 

advance to the next level if correct or end the game if incorrect. This high-stakes progression adds 

excitement and urgency to the learning process. 

PRODUCT TESTING & EVALUATION 

User feedback highlights its effectiveness in making Arabic language learning engaging and accessible, 

with students noting that it is “suitable to learn Arabic” and helps them “understand Arabic more clearly.” 

This positive response underscores the app’s success in delivering bilingual content (Arabic, Malay, 

English) through its gamified, multisensory approach, combining a recyclable vending machine-style mini 

aquarium with an interactive web app. The feedback reflects the tool’s ability to motivate learners and 

enhance comprehension, particularly for young students in multicultural settings, by making complex 

subjects like marine science and language acquisition both fun and rewarding. 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT 

The app’s gamified structure, where students learn about marine ecosystems and bilingual vocabulary 

(Arabic, Malay, English), answer quizzes, and progress to the next level if correct or retry if incorrect, 

significantly boosts student motivation and engagement. Besides, the gamified structure, where students 

earn rewards and progress through levels, encourages peer interaction and collaborative learning. Students 

may share strategies or discuss quiz answers, building teamwork skills. 

CONCLUSION & FUTURE RECOMMENDATIONS 

This educational tool that seamlessly integrates a recyclable vending machine-style mini aquarium with an 

AI-generated web application to deliver an engaging, bilingual, and environmentally conscious learning 

experience. By combining gamified learning, trilingual content (Arabic, Malay, English), and sustainable 

design, it enhances student engagement, cultural literacy, and environmental awareness while catering to 

diverse learning styles. Future improvement includes incorporate interactive elements like virtual reality 

ocean tours or voice recognition for practicing Arabic pronunciation to further engage students. 
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ABSTRACT 

This innovation addresses the challenges Form 2 students face in learning Arabic, particularly within the hospital-themed unit 

“Take Care of Your Health,” where traditional, text-heavy methods often lead to disengagement and poor vocabulary retention. 

To counter this, a user-centered, eco-friendly educational tool was developed using recycled materials such as cardboard and 

newspapers to create interactive Arabic learning aids including illustrated notes and a board game featuring activities like 

“Doctor-Patient Match-Up” and “Symptom Bingo.” Grounded in design thinking, the product was co-developed with input from 

teachers, students, and parents, ensuring relevance and practicality. The approach fosters active, hands-on learning that supports 

visual and kinaesthetic learners while promoting environmental awareness. Tested in two classrooms, the intervention 

significantly improved student engagement and vocabulary mastery: post-implementation assessments showed an increase in 

average test scores from 58% to 82%, with 78% of students accurately using hospital-related phrases. By integrating real-life 

scenarios, collaborative play, and sustainability, this innovation offers a low-cost, scalable solution to enhance Arabic language 

acquisition in resource-limited settings, aligning with 21st-century learning goals of communication, creativity, and critical 

thinking. 

Keywords: Arabic language learning, game-based learning, recycled materials, hospital-themed vocabulary, student 

engagement 

INTRODUCTION 

Background of the Issue/Problem 

Many Forms 2 students struggle with learning Arabic because instruction often relies on conventional, 

inflexible methods that prioritize textbooks over real-world application. These approaches tend to be 

disconnected from students’ daily lives, leading to diminished interest, passive participation, and 

difficulty grasping thematic vocabulary particularly in contexts like a hospital setting. When learners 

cannot connect Arabic to familiar or practical situations, their motivation and self -assurance in using 

the language meaningfully decline significantly. 

Importance of Innovation in the Field 

Innovative strategies in language teaching are essential to overcome these obstacles. This project 

introduces a hospital-themed, game-based learning tool designed to make Arabic instruction more 

dynamic, relevant, and student-focused. By immersing learners in simulated real-life interactions such 

as doctor-patient dialogues or identifying medical instruments students actively use the language, 

enhancing both comprehension and retention. Moreover, this approach cultivates key 21st -century 

competencies, including communication, teamwork, and critical thinking, transforming Arabic 

learning into an engaging and purposeful experience. 
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OBJECTIVE 

The main objectives of this innovation are to increase student interest and participation in Arabic 

lessons by using recycled materials in game and note formats. It also aims to support vocabulary 

building related to the hospital theme and to promote creativity and environmental awareness using 

reused materials. In addition, it encourages teamwork, critical thinking, and hands-on learning to 

support long-term understanding. 

PROBLEM STATEMENT 

Students frequently find it difficult to remember and apply Arabic vocabulary related to the hospital 

theme, primarily because lessons rely heavily on repetitive drills and rote memorization. This 

conventional approach offers little room for creativity or personal connection, making the learning 

process feel tedious and irrelevant to real-life situations. As a result, students struggle to internalize 

and use new words meaningfully, which diminishes their overall engagement and perceived value of 

the language. Moreover, most classrooms lack affordable, interactive resources that support active, 

experiential learning. Students are rarely given opportunities to explore Arabic through movement, 

games, or collaborative role-play methods proven to enhance retention and motivation. Without such 

dynamic and meaningful activities, many learners lose interest, become passive in class, and eventually 

experience a decline in both academic performance and self-confidence when using Arabic. This 

highlights a critical need for innovative, student-centered tools that bridge the gap between textbook 

learning and real-world language use. 

IMPLICATION TO TARGET GROUP  

Without engaging and purposeful activities, many students quickly lose motivation and become 

reluctant to participate in Arabic lessons. This disengagement not only hinders their academic 

progress but also undermines their confidence in using the language effectively. 

PRODUCT DESIGN AND DEVELOPMENT METHOD 

The innovation was meticulously developed using a user-centered design thinking framework empathize, 

define, ideate, prototype, and test ensuring it directly addresses the real needs and learning preferences of 

Form 2 students. Grounded in this iterative process, the final product combines visually engaging, 

illustrated notes with interactive, hospital-themed games that transform abstract Arabic vocabulary into 

tangible, relatable experiences. To promote sustainability and accessibility, the entire set was crafted from 

recycled materials, including cardboard, newspaper, and used packaging, repurposed into durable game 

boards, flashcards, and thematic posters all aligned with the official Form 2 Arabic curriculum on the “Take 

Care of Your Health” unit. Crucially, the development was deeply collaborative: Arabic teachers provided 

expert guidance on content accuracy and pedagogical alignment, students actively shaped the design 

through hands-on testing and feedback, and parents alongside the wider school community contributed by 

sourcing eco-friendly materials. This collective effort not only enhanced the product’s educational value 

but also fostered a sense of shared ownership, making the innovation both pedagogically sound and socially 
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meaningful. 

UNIQUENESS / ADDED VALUE (NOVELTY) 

 

This innovation stands out from conventional Arabic teaching resources which are often text-heavy, static, 

or limited to digital translation apps by offering a tactile, immersive, and environmentally conscious 

learning experience. Centered on the “Take Care of Your Health” (hospital) theme, it introduces a dual-

component system: a visually rich, hand-illustrated note guide and a cardboard-based educational board 

game, both crafted entirely from recycled materials such as newspapers, magazines, and packaging. 

Students actively engage with Arabic vocabulary and sentence structures through dynamic, low-tech games 

like “Doctor-Patient Match-Up” and “Symptom Bingo,” turning abstract health-related terms into 

memorable, real-world interactions. 

 

The innovation’s strength lies not in digital technology, but in its creative use of everyday waste materials 

and learner-centered pedagogy. By integrating role-play, competition, and colorful visual aids, it caters 

especially to kinaesthetic and visual learners, making Arabic more accessible and less intimidating. 

Designed for low-resource settings, it offers a sustainable, affordable alternative to screen-dependent tools. 

In classroom trials, students demonstrated marked improvements in recalling key terms like “hospital,” 

“temperature,” and “medicine.” Teachers also benefit, gaining a flexible, reusable resource for group work 

or revision that moves beyond textbook dependency, while students acquire both language proficiency and 

environmental awareness proving that effective language learning can be active, meaningful, and eco-

friendly. 

 

PRODUCT TESTING & EVALUATION 

  

The innovation was rigorously evaluated through real-world classroom implementation rather than 

controlled lab settings, employing a combination of user testing and observational assessment. The 

illustrated notes and hospital-themed board game were trailed in two Form 2 Arabic classes, where teachers 

first delivered the lesson using the notes, followed by collaborative gameplay in small groups of 5–6 

students. Throughout the sessions, educators observed and documented key indicators including student 

engagement levels, accuracy in vocabulary recall, and ability to construct meaningful Arabic sentences in 

context. 

 

The evaluation yielded compelling qualitative and quantitative results. Quantitatively, students’ vocabulary 

test scores increased significantly from an average of 58% before the intervention to 82% after just two 

class sessions. Additionally, 78% of students demonstrated improved accuracy in translating and using 

hospital-related phrases such as “I feel dizzy” and “Where is the nurse?” Qualitatively, teachers reported 

noticeably higher levels of enthusiasm, active participation, and peer interaction during the game-based 

activities compared to conventional writing or memorization tasks. These findings confirm that the 

integration of hands-on, theme-based play not only enhances language acquisition but also transforms 

classroom dynamics, fostering a more inclusive and motivating learning environment. 
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CONCLUSION & FUTURE RECOMMENDATIONS 

 

This innovation successfully addresses key challenges in Arabic language learning among Form 2 students 

by replacing passive, textbook-centered instruction with an engaging, eco-friendly, and student-driven 

approach. By integrating recycled materials, real-life hospital scenarios, and interactive gameplay, the 

“Take Care of Your Health” toolkit significantly boosted vocabulary retention, classroom participation, 

and student confidence evidenced by a 24% average increase in test scores and high levels of observed 

engagement. The project demonstrates that low-cost, hands-on resources rooted in design thinking can 

effectively bridge the gap between abstract language concepts and practical usage, especially in under-

resourced educational settings. 

 

Future Recommendations: 

 

Curriculum Integration: Encourage the Ministry of Education or school departments to incorporate 

similar theme-based, game-integrated modules into the official Arabic syllabus for lower secondary levels. 

 

Scalability & Adaptation: Adapt the model to other thematic units (e.g., “At the Market,” “Travel,” or 

“Environment”) to create a comprehensive series of sustainable Arabic learning kits. 

 

Teacher Training: Provide professional development workshops to equip Arabic teachers with skills in 

designing and implementing recycled-material-based, game-enhanced lessons. 

Digital Extension: Develop a simple offline-compatible digital companion (e.g., printable templates or 

audio prompts) to support hybrid or remote learning without relying on high-tech infrastructure. 

 

Community Involvement: Expand parent and student roles in material collection and co-creation to 

strengthen school-community partnerships and promote environmental stewardship alongside language 

learning. 

 

By building on this foundation, educators can foster a more dynamic, inclusive, and sustainable future for 

Arabic language education. 
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ABSTRACT 

This STEM innovation project explores the transformation of oil palm fiber a common agricultural by-product of the palm oil 

industry into a nutritious and sustainable food product: fiber-enriched cookies. Typically discarded as waste after oil extraction, 

oil palm fiber poses environmental challenges due to accumulation and decomposition issues. This study repurposes the fiber as 

a functional food ingredient, contributing to circular economy principles and sustainable development. The cookies were 

formulated using dried and ground oil palm fiber combined with wheat flour, brown sugar, butter, eggs, baking powder, and 

vanilla essence. The final product was evaluated for sensory attributes (taste, texture, appearance), nutritional potential, and shelf 

life. Preliminary results indicate that oil palm fiber can be safely incorporated into baked goods, yielding a crunchy, high-fiber 

snack that aligns with healthy dietary guidelines. The project demonstrates the viability of upcycling agro waste into value-added 

food products, supporting both environmental stewardship and public health. Moreover, it fosters student-led innovation in food 

science and sustainability. This initiative directly contributes to the United Nations Sustainable Development Goal 12 

(Responsible Consumption and Production) by promoting waste reduction and resource efficiency. Future work includes 

comprehensive nutritional profiling, sensory optimization through flavor variants, and feasibility studies for small-scale 

commercialization.  

Keywords: Oil palm fiber, sustainable food innovation, agricultural waste upcycling, high-fiber cookies, STEM education 

INTRODUCTION 

The global palm oil industry is one of the largest agricultural sectors, particularly dominant in 

Southeast Asia, with Malaysia and Indonesia accounting for over 85% of worldwide production. While 

this industry supports economic growth and employment, it also generates massive amounts of biomass 

waste, including empty fruit bunches, palm kernel shells, and oil palm fiber. Among these, mesocarp 

fiber commonly referred to as oil palm fiber is a coarse, lignocellulosic residue left after the mechanical 

extraction of oil from palm fruit. Traditionally, this fiber is either burned, landfilled, or used as low-

grade boiler fuel, contributing to air pollution and inefficient resource use.  In recent years, STEM 

(Science, Technology, Engineering, and Mathematics) education has emphasized real-world problem-

solving through sustainable design and circular economy models. This project responds to that call by 

reimagining oil palm fiber not as waste but as a valuable food ingredient. Dietary fiber is widely 

recognized for its health benefits, including improved digestion, blood sugar control, and 

cardiovascular health. By integrating oil palm fiber into a commonly consumed snack cookies this 

innovation bridges environmental sustainability with public health. This paper details the development, 

testing, and impact assessment of “Oil Palm Fiber Cookies,” a student-led STEM initiative that 

transforms underutilized agricultural waste into an eco-friendly, nutritious, and market-viable product. 

The project aligns with principles of green chemistry, food science, and sustainable engineering, 
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providing a replicable model for other biomass-rich regions.  

OBJECTIVE 

The primary goals of this innovation were threefold: 

1. Producing palatable and structurally sound cookies using oil palm fiber as a core ingredient, 

replacing a portion of conventional flour to enhance fiber content without compromising taste or 

texture. 

2. To add economic and ecological value to agricultural waste by demonstrating a practical 

application of oil palm fiber in food production, thereby reducing environmental burden and 

promoting resource efficiency. 

3. To raise awareness among students, educators, and local communities about the importance of 

food waste reduction, sustainable consumption, and the role of innovation in addressing global 

environmental challenges. 

 

Through this project, students engaged in the scientific method from hypothesis formulation and 

experimentation to data collection and iterative design while also considering ethical and 

environmental dimensions of food production.  

MATERIALS AND EQUIPMENT 

 

All materials were sourced locally to ensure accessibility and cost-efficiency, a key consideration for 

potential student entrepreneurship. 

 

Ingredients: 

 

• Dried and cleaned oil palm fiber (mesocarp fiber, sun-dried for 3 days and finely ground using a 

domestic blender) 

• Wheat flour (all-purpose) 

• Unsalted butter 

• Brown sugar (for natural sweetness and moisture retention) 

• Large eggs 

• Baking powder (as leavening agent) 

• Vanilla essence (for flavor enhancement) 

 

Equipment: 

 

• Mixing bowls and spoons/spatulas 

• Measuring cups and scales 

• Oven (conventional electric) 

• Baking trays lined with parchment paper 

• Airtight containers for storage 

• Sieve (to ensure uniform fiber particle size) 
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Safety protocols were followed throughout, including handwashing, use of oven mitts, and  

proper ventilation during baking. 

 

METHOD / PROCEDURES 

  

The cookie formulation followed a modified shortbread method to accommodate the fibrous nature of the 

main ingredient: 

 

1. Fiber Preparation: Oil palm fiber was collected from a local palm oil mill, thoroughly washed, sun-

dried for 72 hours, and ground into a fine powder using a kitchen blender. The powder was sieved to 

remove coarse particles. 

2. Dough Preparation: In a mixing bowl, butter and brown sugar were creamed until light and fluffy. 

Eggs and vanilla essence were added gradually. In a separate bowl, wheat flour, baking powder, and 

oil palm fiber powder (replacing 20% of the flour by weight) were combined. The dry mixture was 

slowly incorporated into the wet ingredients to form a cohesive dough. 

3. Shaping: The dough was rolled into small balls (approximately 20 g each) and flattened slightly on a 

baking tray to ensure even baking. 

4. Baking: The cookies were baked in a preheated oven at 170°C for 15–20 minutes, or until golden 

brown at the edges. 

5. Cooling and Storage: After baking, cookies were cooled on a wire rack and stored in airtight 

containers to maintain crispness. 

6. Testing: A small panel of 10 volunteers evaluated the cookies for taste (sweetness, aftertaste), texture 

(crunchiness, dryness), appearance (color, uniformity), and overall acceptability using a 5-point 

Likert scale. Shelf-life trials were conducted over 7 days under ambient conditions to assess moisture 

retention and microbial stability. 

 

EXPECTED AND OBSERVED OUTCOMES 

 

The project successfully yielded a prototype cookie with the following characteristics: 

 

I. Nutritional Enhancement: The inclusion of oil palm fiber significantly increased the dietary fiber 

content compared to conventional cookies. While exact quantification requires laboratory 

analysis, preliminary estimates suggest a 30–40% increase in insoluble fiber. 

II. Sensory Acceptability: Panelists rated the cookies as “moderately crunchy” with a “mild earthy 

aftertaste.” Most found the texture acceptable, though some noted a slightly drier mouthfeel 

common in high-fiber baked goods. 

III. Waste Valorization: Approximately 100 grams of oil palm fiber (typically discarded) were 

repurposed into 30 cookies, demonstrating practical upcycling at a micro-scale. 

IV. Educational Impact: The project served as a hands-on STEM learning experience, integrating 

concepts from biology (plant fiber composition), chemistry (baking reactions), engineering 

(product design), and mathematics (recipe scaling and cost analysis). 

V. Entrepreneurial Potential: The low-cost, scalable nature of the recipe makes it suitable for student-

led microenterprises, particularly in rural communities near palm oil mills. 
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PROJECT IMPACT 

 

This innovation supports sustainability and education through multiple impacts: it develops STEM skills 

via hands-on engineering and lab work, promotes environmental stewardship by converting agricultural 

waste and aligning with SDG 12, and fosters community engagement through awareness of food waste and 

nutrition. It also holds policy relevance by complementing national waste management and bioeconomy 

strategies, while contributing to health promotion through functional foods that address fiber deficiency 

using local ingredients. 

 

CONCLUSION & FUTURE RECOMMENDATIONS 

 

The “Oil Palm Fiber Cookies” project exemplifies how STEM education can drive tangible solutions to 

environmental and health challenges. By transforming an underutilized agricultural residue into a 

functional food product, this initiative demonstrates innovation, sustainability, and practical science in 

action. It challenges the conventional notion of waste and redefines it as a resource, fostering a mindset of 

circularity among young learners. Beyond the cookie itself, the project cultivates critical thinking, 

environmental responsibility, and entrepreneurial spirit skills essential for the 21st century. With further 

refinement and research, oil palm fiber-based foods could become a scalable, eco-friendly alternative in 

the global push toward sustainable consumption. This work not only adds value to a local waste stream but 

also serves as a replicable STEM model for communities worldwide facing similar agricultural surplus 

issues. 
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ABSTRACT 

Sustainable agriculture is essential for food security and environmental conservation, particularly for small- and medium-scale 

farmers who often lack access to affordable, efficient tools. To address the dual challenges of fertilizer application and seed 

planting, students from SJK(T) Ringlet developed the Eco Farm Mate (EFaMa)a low-cost, multifunctional device constructed 

entirely from recycled materials such as condensed milk tins, used spray bottles, and old marker pens. Integrating a DC pump 

and simple wiring, EFaMa enables simultaneous, efficient seed sowing and liquid fertilizer distribution, significantly reducing 

manual labor and time. Field trials demonstrated consistent performance, portability, and adaptability across crop types, with a 

total production cost of approximately RM8. Beyond its agricultural utility, EFaMa serves as an educational tool that fosters 

environmental awareness, creativity, and hands-on STEM learning among students. Its eco-friendly design, affordability, and 

ease of assembly offer strong potential for rural adoption and commercialization through cooperatives, workshops, and digital 

platforms. EFaMa exemplifies how grassroots innovation can bridge gaps in sustainable farming while empowering both farming 

communities and youth. Future enhancements may include modular attachments and adjustable flow mechanisms to broaden its 

applicability. 

Keywords: Sustainable agriculture, recycled materials, low-cost farming tool, fertilizer applicator, seed planter, environmental 

innovation. 

INTRODUCTION 

Sustainable agriculture plays a crucial role in ensuring food security while minimizing environmental 

impact. For small- and medium-scale farmers, efficiency in applying fertilizers and planting seeds directly 

influences productivity and profitability. However, traditional farming methods often require significant 

manual labour, are time-consuming, and depend on tools that can be costly or inaccessible to rural 

communities. The Eco Farm Mate (EFaMa) was developed as an innovative response to these challenges. 

Created by students from SJK(T) Ringlet, EFaMa integrates fertilizer application and seed planting 

functions into a single, affordable, and environmentally friendly tool made entirely from recycled materials. 

This project not only addresses practical farming needs but also fosters environmental awareness, 

creativity, and technical skills among students. 

PROBLEM STATEMENT 

Small- and medium-scale farmers often face challenges in applying fertilizers and planting seeds 

efficiently, especially when relying on manual processes that are time-consuming and physically 

demanding. Conventional tools for these tasks can be costly, require technical expertise, and are often not 

accessible to rural farming communities. This results in increased labour requirements, higher operational 

costs, and reduced productivity. There is a need for an affordable, easy-to-use, and environmentally friendly 

solution that addresses both fertilizer application and seed planting in a single device, particularly for 

farmers with limited resources. 
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PRODUCT DESIGN & DEVELOPMENT METHOD 

Eco Farm Mate (EFaMa) was developed by students from SJK(T) Ringlet using a creative, user-focused 

approach. The device is entirely constructed from recycled materials such as condensed milk tins, used 

spray bottles, straws, and old marker pens combined with simple components like a DC pump and basic 

wiring. The design integrates two main functions: efficient fertilizer application and an innovative seed 

planting system. The development process focused on simplicity, low cost, and ease of assembly, enabling 

students to build the device without advanced technical skills. Stakeholders in the development included 

students, teachers, and local farming community members, ensuring practical usability. 

UNIQUENESS / ADDED VALUE (NOVELTY) 

EFaMa’s novelty lies in its multifunctional design and its complete reliance on recycled materials, making 

it cost-effective and eco-friendly. Unlike conventional fertilizer applicators or seed planters, EFaMa 

combines both functions in a single lightweight, adjustable device, reducing the need for multiple tools. Its 

assembly process promotes environmental awareness by repurposing waste items and provides a hands-on 

educational experience for students in sustainable agriculture and basic engineering. 

PRODUCT TESTING & EVALUATION 

The device was tested in small farming plots to evaluate its ability to distribute fertilizers evenly and plant 

seeds efficiently. Field trials demonstrated significant time savings compared to manual methods, reduced 

physical effort, and consistent application rates. Feedback from farmers highlighted its portability, low 

maintenance, and adaptability to different crop types. The total material cost was approximately RM8, 

proving its affordability and scalability. 

COMMERCIALIZATION POTENTIAL 

EFaMa has strong commercialization potential due to high demand among smallholder farmers, low 

production costs, and the growing market for sustainable agricultural tools. Branding could emphasize its 

eco-friendly design and dual-functionality. Commercialization strategies may include workshops for rural 

communities, partnerships with agricultural cooperatives, and online marketing through social media and 

e-commerce platforms. Potential market expansion could target urban gardening enthusiasts and 

educational institutions promoting STEM and environmental projects. 

SOCIAL / ECONOMIC / EDUCATIONAL IMPACT 

Socially, EFaMa empowers rural farmers by reducing labour requirements and making modern farming 

techniques more accessible. Economically, it lowers input costs while improving planting efficiency, 

leading to better yields and higher incomes. Educationally, the project provides a platform for students to 

apply creativity, problem-solving, and sustainable design principles, inspiring young people to engage in 

agriculture and environmental stewardship. 
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CONCLUSION & FUTURE RECOMMENDATIONS 

EFaMa successfully demonstrates how recycled materials can be transformed into a functional, low-cost 

agricultural tool that addresses key farming challenges. It enhances efficiency in fertilizer application and 

seed planting while promoting environmental responsibility. Future improvements could include adjustable 

flow settings, increased storage capacity, and modular attachments for different crops. Collaboration with 

NGOs, agricultural agencies, and education networks could accelerate product refinement and expand its 

adoption across Malaysia and beyond. 
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