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ABSTRACT 

Food waste is a global problem that poses serious environmental and social challenges. 

Supermarkets are one of the major sources of food waste, as they often discard large amounts of 

surplus or near-expiry food products. To address this issue, this project aims to design and develop 

a gamified mobile application that can reduce food waste in supermarkets by engaging both the 

supply and demand sides. The target users of the application are supermarket managers and 

customers who are interested in saving money and the environment. The application uses 

gamification elements such as points, badges, challenges, and rewards to motivate and educate 

users to adopt sustainable food consumption and disposal habits. The application also provides a 

management system for supermarkets to monitor and manage their food products, and to offer 

incentives and discounts for users who buy or donate the surplus or near-expiry food items. The 

application differs from other existing solutions by integrating both the supply and demand sides, 

and by using a user-centred and participatory design approach. The project also creates and 

validates a mid-fidelity prototype of the application through usability testing and feedback sessions 

with the potential users. The results show that the application is easy to use, useful, and enjoyable, 

and that it can increase users’ awareness and intention to reduce food waste. The project 

contributes to the field of food waste management by proposing an innovative and engaging 

solution that addresses the problem from both the supply and demand perspectives. 
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CHAPTER 1 Introduction 
 

The issue of food waste is vital for sustainability and resource conservation. Many people 

are aware of the problem, but it is not adequately tackled in various aspects. It leads to serious 

moral, environmental, and economic challenges. Around the world, each year 931 million tons of 

food are wasted by households, retail businesses, and the food service sector [1] and one-third of 

the food that is still edible for humans is wasted, while over 783 million people suffer from hunger 

[2]. Moreover, the climate change crisis is worsened by food waste, which has a large impact on 

greenhouse gas (GHG) emissions. Food production, transport, and handling produce a lot of 

Carbon Dioxide (CO2), and when food goes to landfills, it creates methane, a more powerful 

greenhouse gas[3]. Reducing food waste is important for achieving the Sustainable Development 

Goal 12.3 (SDG 12.3) which is to reduce global food waste in both retail and consumer settings 

by 50% by the year 2030. Additionally, the aim is to minimize food losses, especially those 

occurring after the harvest, throughout supply chains[4].  

 

To reduce food waste, various applications have been developed, but most of them target 

the end consumer rather than the supply chain such as supermarket. These applications aim to 

reduce food waste by offering discounts, donations, and exchanges surplus food items [5]. 

However, they do not address the food loss that occurs in supply chain such as food products reach 

expire date. To address this problem, we need innovative and engaging approach that involves 

educating people, changing their behaviour, and encourage a culture of sustainability. However, 

conventional methods of communication and awareness have not been very effective in 

influencing long-term behaviour change[6], because it may not provide sufficient feedback, 

reinforcement, or monitoring to sustain behaviour change over time. People may need ongoing 

encouragement, reminders, incentives, or accountability to keep up their motivation and 

commitment to change their behaviour. Gamification approach has potential, it applies game 

concepts and designs to non-game settings to attract users, inspire them, and influence their 

behaviour[7]. By adding gamification elements such as points, levels, badges, rewards, and 

challenges to everyday activities, gamification taps into human’s natural desire for achievement 

and competition. 
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1.1  Problem Statement and Motivation 
 

According to the UNEP Food Waste Index Report 2021 [8], this amounts to 931 million 

tons of food waste, of which 13% came from retail, therefore reducing the food waste in the retail 

sector also important. But the existing food waste gamification mobile application are not focused 

on the food supply chain, the management system of the mobile application is not applicable for 

the user of food supply chain to manage their food products[9]. For example, the supermarket only 

provides the food product lists for the consumer but cannot manage to address the food products 

that expire soon, this causing food waste because consumer not willing to buy a food product that 

almost expired. This limits the ability of the supermarket to monitor and reduce its food waste, as 

well as to offer incentives and rewards to the consumers who buy the surplus or near-expiry food 

items. Therefore, there is a need for a mobile application that can address the food waste problem 

from both the supply and demand sides and use gamification techniques to motivate and engage 

the users.  

The motivation behind the food waste gamified mobile application is rooted in the urgent 

need to address the global issue of food waste and its far-reaching consequences. The application 

seeks to inspire a fundamental shift in user behaviour by leveraging the principles of gamification 

to make the process of reducing food waste not only effective but also enjoyable. In a world where 

individuals are constantly bombarded with information and stimuli, the application aims to cut 

through the noise and capture users' attention through engaging content, interactive challenges, 

and a visually appealing interface. 

The motivation is driven by a recognition of the critical role individuals play in contributing 

to a sustainable and eco-friendly food ecosystem. By instilling a sense of responsibility and 

empowerment, the application aims to make users active participants in the fight against food 

waste. The integration of game mechanics, such as rewards, levels, and challenges, is carefully 

designed to create a motivating and dynamic experience that sustains user interest over the long 

term. 

Moreover, the application is motivated by the desire to educate users about the 

environmental impact of food waste. By providing accessible and engaging information, the 
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application aims to raise awareness and promote informed decision-making regarding food 

consumption and disposal. This educational aspect is crucial for building a deeper understanding 

of the issue and inspiring users to make meaningful changes in their daily lives. 

In essence, the motivation for the food waste gamified mobile application is to transform 

the typically mundane task of reducing food waste into a compelling and rewarding experience. 

By making the process enjoyable, educational, and socially impactful, the application seeks to 

motivate users to embrace sustainable habits, contributing collectively to a significant reduction in 

global food waste and its associated environmental and societal impacts. 
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1.2  Research Objectives 

A comprehensive review of the existing gamification mobile applications for reducing food 

waste is essential for developing a successful and innovative solution in this domain. This study 

can help us identify the weak point, opportunities, and new ideas from the current applications, 

improvement and apply them to the design. The goal is to leverage the strengths of the existing 

solutions, and add new gamification elements to our application, to boost user engagement and 

impact. 

 Apply gamification can increase user engagement and motivate them to actively participate 

the food waste activities. Adding game-like elements such as points, leaderboards, and challenges 

are motivating the users to actively engage and achieve their goals. The use of collections, such as 

Firebase Storage, Cloud Firestore crucial for efficient data management and organisation. This 

helps to quickly locate and navigate through large datasets, improving user experience. By 

integrating these factors, the solution becomes more appealing, user-friendly, and effective, which 

enhances the end-users’ satisfaction and performance. 

 The mobile application should be designed for multi-market to use it. It may increase the 

effectiveness of reduce food waste because increasing the user base and the potential revenue of 

the application by reaching more customers and markets. By designing the application for multi-

market, the application can appeal to a wider and more diverse audience, which can increase the 

number of downloads, registrations, and active users of the application. Additionally, it also 

improving the user experience and satisfaction of the application. More users can give more 

feedback to enhance the application since can more understand the user needs. 

The user interface will need to be improved, the gamification elements will need to be fine-

tuned, and the application will need to be customized to the needs and preferences of the users. 

Therefore, usability testing is crucial to ensure that the gamification and user interface are no 

usability issues such as difficulty in interacting with the mobile application. Usability testing can 

improve the user satisfaction and the performance of the application by get feedback from the 

users. 
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Objectives: 

• To study existing food waste gamified mobile applications in the domain. 

• To propose gamification elements, and data management in address food waste problem. 

• To develop a gamification mobile application, implement engaging methods to motivate 

users and design for multi-market. 

• To evaluate the proposed solution with usability testing in gamification elements and UI. 
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1.3  Project Scope and Direction  
 
 The food waste gamification mobile application aims to address the food waste 

problem by engaging both users and the supermarket. The application will be encouraging users 

to adopt sustainable practices, make informed decisions, and actively participate in reducing food 

wastage.  

 

In the scope of this project, the food waste gamification mobile application involves several 

critical components that highlight its technical complexity and innovation. At the core of the 

application is the user registration and profile management system, where users create accounts 

and manage personal data. This requires secure authentication mechanisms, such as Firebase 

Authentication, to ensure the integrity and privacy of user data. Information such as profile details, 

game progress, and earned rewards is stored in a database such as Firebase Firestore, which needs 

to be efficiently structured to handle large volumes of user and supermarket data. Indexing and 

data normalization play key roles in ensuring efficient data retrieval and query performance, 

particularly as the application scales to support multiple users and markets. 

The application heavily incorporates gamification elements to engage users and motivate 

sustainable behaviour. Features such as points, rewards, and challenges are built on algorithms that 

calculate user achievements and progress in real-time. These gamification elements are integral to 

tracking user behaviour, including tasks like identifying expiring food products or participating in 

sustainability challenges. To enhance user interaction, a leaderboard system is implemented, 

allowing users to see their rankings and share them on social media. From a technical standpoint, 

this involves managing real-time data updates and handling concurrency to ensure the leaderboard 

reflects the latest scores without delays. 

In terms of system architecture, the application is designed to support multiple 

supermarkets, each able to manage their inventory and track food products nearing expiration. This 

requires building a modular system with role-based access controls to ensure different types of 

users—supermarket managers, customers, and administrators—have appropriate permissions to 

view and modify data. Furthermore, the architecture must be scalable and performant, ensuring 

that the application can handle an increasing number of users and transactions without 

compromising speed or reliability.  
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The game challenges within the application, such as rewarding users for finding expiring 

products, require algorithms for point system such that how the users to be gaining the point or 

losing point when finding the expiring soon products. The UI/UX design of the app plays a crucial 

role in making the gamification engaging and intuitive for users. With UI frameworks like Flutter, 

the app’s interface is designed to be seamless and responsive across multiple platforms, providing 

an immersive experience that includes visual and auditory feedback for earned points, and other 

achievements. 

Lastly, the application contributes to sustainability by utilizing data analytics to track and 

evaluate user behaviour. By analysing patterns in how users purchase or donate nearly expired 

food products, the app can provide insights into how much food waste has been reduced. This data-

driven approach helps the application align with SDG 12.3, which focuses on halving global food 

waste by 2030. In summary, the food waste gamification mobile application brings together 

database management, gamification elements, system architecture, and data analytics to create a 

comprehensive and scalable solution for reducing food waste in supermarkets. 

 

1.4 Contributions 
The food waste gamified mobile application contributes significantly to addressing the 

global challenge of food waste through a multifaceted approach. Its primary motivation lies in 

inspiring positive behavioral change by incorporating engaging content, challenges, and rewards 

to encourage users to adopt sustainable practices. Also, the application contributes to behavioral 

change and awareness by fostering a sense of responsibility and providing personalized feedback 

on users' food consumption and disposal habits. Furthermore, it actively contributes to 

environmental impact and sustainability by motivating users to minimize individual food waste. 

The application serves as an educational tool, empowering users with knowledge about the 

consequences of food waste, and its community-building features amplify the social impact of 

individual actions. The application also provides a management system for supermarkets to 

monitor and manage their food products, and to offer incentives and discounts for users who buy 

or donate the surplus or near-expiry food items. 
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1.5  Report Organization 

The report is structured into five key chapters, each fulfilling a unique role within the project 

framework. Chapter 1 sets the stage by providing an overview that includes background context, 

a clear problem statement, the driving motivations, the aims of the project, a delineation of its 

scope, and an acknowledgment of its contributions. 

Chapter 2 offers an in-depth literature review, structured in two main parts. The first segment 

presents a comparative evaluation of current systems, analysing their capabilities and limitations. 

The second segment reviews critical languages pertinent to the project’s context. 

In Chapter 3, the focus shifts to the methodologies and processes implemented in the project’s 

system. This chapter details the strategic approach employed during the development phase. 

Chapter 4 documents the early phases of the project, outlining the setup procedures and the initial 

results that were obtained from these foundational activities. 

Concluding the report, Chapter 5 provides a summarizing overview, weaving together all aspects 

of the project to present the final discoveries and their broader significance. This chapter offers a 

cohesive wrap-up of the project’s journey and its outcomes. 
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CHAPTER 2 Literature Reviews 
 

2.1  A Food Waste Mobile Gamified Application Design Model using UX Agile 
Approach in Malaysia 
 

The paper [10] presents the design and development of a food waste mobile gamified 

application that aims to improve the collection and decomposition of food waste using black 

soldier fly (BSF) treatment in Malaysia. The application was created using the agile UX approach, 

which involved various stakeholders such as households, restaurants, collectors, and BSF farms in 

the requirement and design phases. The application also incorporated gamification elements such 

as points, levels, ranks, and rewards to motivate and engage the users to participate in the food 

waste disposal process. The paper also describes the creation and validation of a high-fidelity 

prototype of the application through usability testing and feedback sessions with the potential 

users. Finally, the paper proposes a system design model that consists of five components: 

motivation, stakeholder, systematic and user-friendly, job opportunity, and eco-friendly approach. 

This model can serve as a guideline for developing similar applications for food waste 

management. 

 
 

Figure 2.1.1 Agile UX Development Lifecycle 
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Figure 2.1.2 Rider’s Gamification                      Figure 2.1.3 Household/Restaurant Gamification 
 

2.1.1 Strengths of Previous Studies 
 

In this paper is the Agile UX methodology, which is a hybrid approach that combines agile 

software development and user experience design. It allows for active involvement and 

collaboration from all stakeholders, such as developers, designers, researchers, and users, 

throughout the development process. Also, enables rapid and iterative design and testing of the 

application, which can improve the quality and usability of the product and reduce the risk of errors 

and rework. Other than that, incorporates gamification elements to motivate and engage users in 

the food waste management process, which can enhance their awareness and behavior towards 

environmental sustainability. 
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2.2  Employing Gamification to Support Sustainable Food Consumption, 
Analysis and Redesign of the Too Good To Go Mobile App 

The paper [11] explores the potential of gamification in the design of apps intended to 

support more sustainable food consumption behavior. The paper is centered on the existing Too 

Good To Go app, which aims to reduce food waste by enabling retailers to sell their surplus food 

at a reduced price. The paper examines current user behavior and perception through quantitative 

and qualitative methods, such as Instagram polls, online surveys, diary studies, and interviews. 

The researcher employs design frameworks and iterative prototype cycles to redesign the 

app and add gamification features. The paper uses the Octalysis framework by Yu-Kai Chou to 

analyze the existing app and the prototypes, and to identify the core drives that motivate users to 

use the app. Also uses the Player’s Journey model to divide the user experience into four phases: 

Discovery, Onboarding, Scaffolding and Endgame. The paper aims to encourage active sustainable 

food consumption, which means using the app more often and saving more food from being 

wasted. 

 

Figure 2.2.1 Octalysis Framework by Yu-Kai Chou [12] 
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Figure 2.2.2 Player’s Journey Model 

The paper proposes several gamification elements to enhance the user experience and 

motivation, such as personalization, progression, feedback, social interaction, unpredictability, and 

loss avoidance. For example, users can customize their profile, avatar, and preferences; see their 

progress and achievements in saving food, earning points, and unlocking badges; receive feedback 

on their actions, such as notifications, tips, and rewards; interact with other users, such as 

following, messaging, and joining group challenges; experience surprises and curiosity, such as 

mystery bags, random rewards, and daily quests; and avoid negative consequences, such as losing 

points, badges, or streaks. 
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2.2.1 Strengths of Previous Studies 
 

 The paper uses existing models and theories, such as the Octalysis framework and the 

Player’s Journey model, to guide the design process and evaluate the effectiveness of the 

gamification elements. These models help to identify the key factors that influence user behaviour 

and experience, such as the core drives, the stages of change, and the phases of the journey. They 

also help to balance the different types of motivation, such as intrinsic and extrinsic, and positive 

and negative, and to design for different user profiles and scenarios. 

 The framework applies gamification techniques, which are proven to increase user 

engagement, motivation, and behaviour change, especially in domains that require long-term 

commitment and repeated actions, such as sustainability. By using game elements such as 

challenges, feedback, rewards, and social interaction, the framework aims to make the application 

more fun, appealing, and rewarding, and to encourage users to actively participate in saving food 

and reducing waste. 
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2.3  Usage of Gamification and Mobile Application to Reduce Food Loss and 
Waste: A Case Study of Indonesia 
 

The researchers in this paper have designed and developed a mobile application that uses 

gamification to reduce food loss and waste (FLW) in households[13], especially in Indonesia. They 

have followed the case study method of Cechetti et al. [14]  to implement and evaluate the 

gamification features and the FLW management system. The main features of the application are:  

• Home: This feature allows users to log their daily food waste level and habits, and earn 

points, badges, hearts, and streaks based on their performance. The lower the food waste 

level, the higher the rewards. The home feature also shows the user’s rank and level, which 

are determined by the total points accumulated. 

 

• Pantry and Shopping List: These features help users to keep track of their food inventory 

and plan their grocery shopping. Users can add, edit, and delete food items, and set 

expiration dates and reminders. Users can also create and manage their shopping lists based 

on their needs and budget. Users earn points every time they make an entry in these 

features. 

 

• Learn: This feature provides quizzes and tips to educate users about the FLW issue and 

how to prevent it. Users can choose from different topics and difficulty levels and earn 

points for each correct answer. Users can also view their quiz history and progress. 

 

• Leaderboard: This feature displays the ranking of users based on their points, badges, and 

levels. Users can compare their performance with other users and compete to achieve 

higher ranks and levels. The leaderboard also shows the user’s impact on the environment, 

such as the amount of food, water, and money saved by reducing food waste. 

The gamification elements in the application are designed to motivate and engage users to 

reduce their food waste and improve their food management skills. The researchers/developers 

have used the simplified technologies acceptance model (TAM) to evaluate the acceptance of the 
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application and found that the perceived usefulness and perceived ease of use of the application 

positively influenced the behavioral intention to use the application. They have also conducted 

qualitative interviews with the users to collect their feedback and suggestions for improvement. 

The results of the interviews showed that most users found the application useful, important, fun, 

and easy to use, and that the gamification elements enhanced their motivation and awareness of 

the FLW issue.  

 

2.3.1 Strengths of Previous Studies 

 

The paper follows a case study method of Cechetti et al. [14] that is suitable for developing 

and evaluating a gamification application in a real-world context. The case study method allows 

the researchers to explore the users’ needs, preferences, behaviours, and experiences, and to test 

the effectiveness and acceptance of the application in a natural setting. Moreover, uses the TAM, 

which is a widely used and validated model for measuring the acceptance of information systems 

and technologies. The TAM focuses on the key factors that influence the users’ intention to use 

the application, namely the perceived usefulness and perceived ease of use. The TAM also 

provides a simple and parsimonious way to explain and predict the users’ adoption behaviour. 

Also, incorporates qualitative interviews as a complementary method to the TAM. The qualitative 

interviews enable the researchers/developers to gain deeper insights into the users’ opinions, 

perceptions, feelings, and suggestions regarding the application and the gamification elements. 

The qualitative interviews also allow the researchers/developers to capture the users’ stories, 

experiences, and impacts of using the application, which may not be fully reflected by the 

quantitative measures of the TAM. 
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2.4 Limitations of Previous Studies 
  

 There is a limitation of these previous studies which is the design of framework and 

functionality of the mobile application are focus mainly on end consumer, and do not address the 

food supply chain in food waste management system, such as supermarkets.  

 In the paper [10], mainly focus on household and restaurants, who generate food waste and 

request collection services, this may limit the scope and impact of the application in achieving the 

goal of reducing food waste in supporting the BSF industry in Malaysia. For the paper [11], wants 

to resolve the problem of consumer food waste at the retail level such as in restaurants. The mobile 

application is not designed for the retailers, but for the consumers who use the mobile application. 

The management system is based on the Octalysis framework, which design for user engagement 

and behavior change, therefore the management system is not applicable for retailers. Moreover, 

the paper [13] developed a gamification mobile application that focuses on household users. The 

application aims to changing and reducing wasteful food habits of the households but does not 

address the address the food supply chain issues such as food products reach expire date, storage, 

or processing. A more comprehensive inclusive approach may be needed to consider the 

perspectives of all stakeholders along the food supply chain. 
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2.5 Proposed Solutions 
 

 Create a management system should have a user-friendly interface that allows different 

users to access and interact with the system according to their roles and permissions and the end 

consumers and the food supply chain both are applicable to use it. Also, the management system 

should involve multi-stakeholder in food supply chain including the end consumers, supermarkets, 

restaurants, and other relevant entities. The system is able for the food supply chain to monitor and 

manage their food products, provide features to address the food waste issue such as the food 

products expire soon. For example, end consumers can view the detail food products such as 

expiration dates. The Supermarkets can manage the food products based on it expire date and 

prioritize selling food products that are about to expire. 

 
 

Figure 2.5.1 Framework for Solving the Wicked Problem of Food Waste 
 

Similar from the perspectives of the Framework that shown in Figure 6 by the research paper 

[15], which are the changing the behavior of actors and connecting actors and activities within 

systems. It focuses on the practices and motivations of different actors such as consumer, 

supermarket, and retail and how they can be influenced to adopt more sustainable habits and 

choices. Also, emphasizes the interdependencies and interactions among various actors and 

activities along the food supply chain, and how they can be coordinated and optimized to prevent 

and minimize food waste. 
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CHAPTER 3 Proposed Method/Approach  
 

Application UI  

The application UI helps users effectively manage and monitor their actions to 

reduce food waste. It is easy to use for users who may not be used to advanced 

technology. The application’s main feature is to let users set their own goals and track 

their achievements. This can benefit users by saving money, saving resources, and 

helping the environment. The application does this by having a user-friendly and 

intuitive user interface. The application also focuses on making it accessible for older 

users, with clear and helpful buttons that have both icons and text. This way, users of 

any skill level can easily learn how to use the app and control their actions. The app 

also motivates users to achieve their goals and challenge themselves by using 

gamification techniques, such as points, and rewards. The application also gathers user 

feedback for usability testing to enhance the application’s performance and user 

satisfaction. 

Authentication and Profile Management 
  

 Some functionalities are required for the application such as login, registration, 

and edit profile information. These are some basic functions for user to create and 

manage their personal accounts, which can store their information such as email, 

username, points, and rank. Users are required to login before they access to the 

application if they have created an account before, otherwise they need to register a 

new account and login to the application. Moreover, provide Google account sign in is 

convenient for user, they do not require to enter the email and password or register a 

new account, they only need to click the Google button. For the edit profile function, 

users can change their username and profile picture. 

 

 

 

Social Interaction 
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This application aims to create a vibrant community of people who are 

dedicated to reducing food waste and consuming sustainably. It empowers its users to 

make a positive impact by encouraging social interactions, collaborative projects, and 

engaging challenges. It also integrates a knowledge-sharing feature that allows users to 

learn from their own and others’ experiences, as well as join in challenges. The 

application helps users to act, inspire behavior change, and support a global movement 

for a greener and more sustainable future. Users can understand the environmental 

consequences of their daily choices and actions better by using this dynamic knowledge 

source as a key learning tool. Through these intentional methodological approaches, the 

application seeks to nurture a deep respect for sustainable food practices among its users 

and promote a sense of community as they work together to create a more sustainable 

future. 

 

Gamify Activity 
 

 This application combines the hidden object game concept with a mission to 

reduce food waste. In the game, users embark on a virtual supermarket environment to 

locate hidden expiration dates on various food products. The challenge lies in swiftly 

and accurately identifying food products approaching its expiration date. Points are 

earned based on the speed and precision of finding these soon-to-expire food products. 

Too add complexity, the users must click on food products to reveal its hidden 

expiration dates.  Furthermore, social integration allows users to share their 

achievements to social media, and the leaderboard will show the points and rank of the 

users.  
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Market for food expire Soon 

The application offers a unique feature that lets users buy products that are close 

to their expiry date at a lower price. This feature also gives users the option to either 

use the products themselves or donate them to the community, creating a sense of 

choice and social impact. By buying these expire soon products, users can reduce waste 

and help the environment. 

The application also has a points system that rewards users for their purchases. 

Users can see their points and rank on a leaderboard, where they can compete and 

compare with other users in the community. The leaderboard also acknowledges and 

appreciates users who are active and involved in the platform. 

Additionally, the points earned can be used to access special benefits or rewards 

such as get discounts on other purchases, motivating users to keep using the application 

and participate in both buying and donating almost expired products. This approach not 

only supports sustainability but also builds a lively and engaged user community. 
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3.1  System Requirement 

3.1.1  Hardware 
The hardware that included in this project is laptop and android mobile phone. 

The laptop is used to develop the food waste gamified mobile application such as design 

the user interface (UI) of the application, functions and features of the application 

required. The android mobile phone is used to install and test the developed application 

on current android version. 

 
Table 1 Specification of Laptop 

 

Description Specifications 

Model MSI GF63 Thin 9SC  

Processor Intel Core i5-9300H @2.4GHz 

Operating System Windows 10 

Graphic NVIDIA GeForce GTX 1650 4GB GDDR5 

Memory 16GB DDR4 RAM 

Storage 756GB SSD  

 
Table 2 Specification of Mobile Phone 

 
Description Specifications 

Model Mi 10T Pro 

Processor Octa-core Max 2.84GHz 

Operating System Android 12 

Graphic Adreno 650 

Memory 8 GB RAM 

Storage 256 GB 
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3.1.2  Software 

The application uses Flutter, an open-source UI toolkit from Google, and Dart, 

a flexible programming language that supports object-oriented concepts. These tools 

help developers create a smooth and attractive user interface and a robust and reliable 

app logic and features. Flutter has an algorithm that enables the development of 

gamified mobile apps. Dart also has various algorithms for common tasks like sorting, 

searching, graphing, and more. Firebase is used to provide some features such as real-

time database, authentication, and storage. This help developers build, scale, and 

maintain mobile applications. For the game development, Unity is the tool that used to 

develop the game for the application and the Firebase real-time database feature to save 

the user’s data from the game and using the Visual Studio 2022 for create and edit the 

game script.   

Table 3 Software 
 

Software Description 

Android Studio (Environment) 

 

Android studio is an open-source and cost-free 

software for creating android applications. It is also 

the official Integrated Development Environment 

(IDE) that is built on IntelliJ IDEA [16]. 

 

Flutter (Development tool) 

 

Flutter is a free UI software development kit from 

Google. It allows developers to create applications 

that work on different platforms with one codebase 

for web browsers, Fuchsia, Android, iOS, Linux, 

macOS, and Windows[17]. 

 

Dart (Programming Language) 

 

Dart is a language designed for creating speedy 

apps on any device. It aims to provide the most 

efficient programming language for developing 

applications that work on multiple platforms, along 
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with a versatile execution runtime platform for app 

frameworks[18]. 

 

Firebase (backend app 

development platform) 

 

Firebase is a platform that helps developers create, 

manage, and improve web and mobile applications 

with a range of tools and services. It gives 

developers access to features such as real-time 

databases, authentication, hosting, storage, and 

machine learning options. It was founded in 2011 

and bought by Google in 2014. 

 

Unity (Game Engine) 

 

Unity is a game engine that works on multiple 

platforms, created by Unity Technologies in 2005. 

It allows developers to make both 2D and 3D 

games and other interactive experiences. Unity can 

run on more than 20 different platforms, but the 

most common ones are PC, Android, and iOS[19]. 

 

Visual Studio 2022 (IDE) 

 

Visual Studio stands as a robust suite for 

developers, offering a unified platform to manage 

the full development lifecycle. This extensive IDE 

enables you to author, refine, troubleshoot, and 

compile code, culminating in the deployment of 

your application[20]. 
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3.2  System Architecture Diagram 
 

 

Figure 3.2.1 Application Architecture 
 

For the architecture of the application, it is using the Flutter SDK to design and 

develop the UI and functionalities of the application. Flutter is an open-source UI SDK, 

it is one codebase so it can be developing cross platform application. Develop the game 

with Unity game engine and integrate the game into the Flutter application. Other than 

that, using Firebase as backend and database to manage, store and retrieve the data of 

the application such as username, rank, points, and email, it is free to used and easy to 

use, beneficial to beginner developer. Admin can be controlling the users account and 

the data store in database through the Firebase console. 
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3.1.3 Functional Requirements 

These are the requirements that specify what the food waste gamified mobile 

application should do, such as: 

• User registration and profile management: Users should be able to create and 

manage their personal accounts, store their information such as username and 

point and they can edit their personal information. 

• Gamify activity: Users should be able to participate in a game that challenges 

them to find food products that are close to their expiry date in a virtual 

supermarket environment. Beside, for the game challenge will get points and 

this point will be involved in the leaderboard and ranking users based on the 

points. 

• Social interaction: Users should be able to interact with other users in the 

platform share their achievements, share or write a post about the food waste 

and comment on the post. 

• Market for buy or donate food expire soon: Users should be able to make a 

purchase or food products donation that are near their expiry date at a lower 

price to earn points and rewards. 

 

3.1.4 Non-Functional Requirements 
 

These are the requirements that specify how the food waste gamified mobile application 

should perform, such as: 

• Usability: The application should have a user-friendly and intuitive user 

interface, provide clear and helpful feedback. 

• Reliability: The application should function correctly and consistently, handle 

errors and exceptions gracefully, and recover from failures quickly. 

• Security: The application should protect the users’ data and privacy, prevent 

unauthorized access and manipulation. 

• Scalability: The application should be able to handle increasing numbers of 

users and transactions and adapt to changing demands and requirements. 
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3.3  System Design Diagram 

3.3.1 Use Case Diagram 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3.1 Use Case Diagram 
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3.3.2 Use Case Description 

Login 
Use Case Name: Login ID: 1 Importance Level: High 

Primary Actor: Customer, Admin, Market 

Manager 

Use Case Type: detail, essential  

Stakeholders and interests: 

Customer – Want to access the application and use the features of the application. 

Admin – Want to login to as an admin in the application.   

Market Manager – Want to login as a market manager in the application. 

Brief Description:  This use case describes the different roles login to the 

application.  

Trigger: Customer/Admin/Market Manager want to login to the application. 

Type: External 

Relationships: 

 Association: Customer, Admin, Market Manager 

 Include: Authentication 

 Extend: Show Error Message 

 Generalization: 

Normal Flow of Events: 

1. The application displays the login page with email and password text fields. 

2. The customer/admin/market manager fills the email and password. 

3. The customer/admin/market manager click the “Login” button. 

4. The application will authenticate the user credential. 

5. The application will direct user to the home page. 

SubFlows: 

    

Alternate/Exceptional Flows: 

4a. The email and password invalid, the users need to fill the email and password 

again. 
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Register 
Use Case Name: Register ID: 2 Importance Level: High 

Primary Actor: Customer, Market 

Manager 

Use Case Type: detail, essential  

Stakeholders and interests: 

Customer – Want to register an account for login to the application. 

Market Manager – Want to register a manager account for login to the application. 

Brief Description:  This use case describes the process of registration of an account. 

Trigger: Customers/Market Manager need an account to login to the application. 

Type: External 

Relationships: 

 Association: Customer, Market Manager 

 Include:  

 Extend: 

 Generalization: 

Normal Flow of Events: 

1. The application displays the login page. 

2. The users click the “register account”. 

3. The application direct to registration page with email, password, confirm 

password text fields. 

4. The users fill the email and password. 

5. The users choose to register as different roles. 

If users choose to register as customer, 

the S-1: customer registration subflow is performed. 

If users choose to register as market manager, 

    the S-2: manager registration subflow is performed. 

6. The application validates the email and password. 

7. The application directs the users to login page. 

SubFlows: 

 S-1: Customer Registration 

1. The user chooses the role as customer. 

2. The user needs to fill up their email and password for registration. 

  S-2: Manager Registration 



CHAPTER 3 

29 
Bachelor of Computer Science (Honours)  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

1. The user chooses the role as market manager. 

2. The user needs to fill up their email, password, and market detail for 

registration. 

 

Alternate/Exceptional Flows: 

 

 

View Profile 
Use Case Name: View Profile ID: 3 Importance Level: High 

Primary Actor: Customer Use Case Type: detail, essential  

Stakeholders and interests: 

Customer – Wants to view profile details and edit profile information. 

Brief Description:  This use case describes the process of check profile and edit 

profile information. 

Trigger: Customers click profile icon. 

Type: External 

Relationships: 

 Association: Customer 

 Include: Level, Point 

 Extend: Edit profile information 

 Generalization: 

Normal Flow of Events: 

1. The customer selects the “Profile” on the menu bar. 

2. The application displays the profile information of the customer. 

3. The customer clicks the “Edit” button for change the information. 

4. The customer clicks the “Save” button for save the changes.  

SubFlows: 

 

Alternate/Exceptional Flows: 
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Play Game 
Use Case Name: Play Game ID: 4 Importance Level:  

Primary Actor: Customer Use Case Type: detail, essential  

Stakeholders and interests: 

Customer – Wants to play game and get points 

Brief Description:  This use case describes the process of get points in game 

Trigger: Customers click the game icon. 

Type: External 

Relationships: 

 Association: Customer 

 Include: Get Points, Update Leaderboard, Select Food Products Expire Soon 

 Extend:  

 Generalization: 

Normal Flow of Events: 

1. Customers select the game icon on the menu bar. 

2. Customers play the game with select the food products expire soon. 

If the customer selects the food products expire soon, 

    the S-1: Get points subflow is performed. 

If the customer selects the food products not nearly expire, 

    The S-2: Deduct points subflow is performed. 

3. The application updates the points and experience points of customers and 

the leaderboard. 

SubFlows: 

 S-1: Get Points 

1. Select the food products expire soon. 

2. Get points and experience points. 

 S-2: Deduct Points 

1. Select the food products not nearly expire. 

2. Deduct points and no experience points. 

Alternate/Exceptional Flows: 
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View Leaderboard 
Use Case Name: View Leaderboard ID: 5 Importance Level: Medium 

Primary Actor: Customer Use Case Type: detail, essential  

Stakeholders and interests: 

Customer – Wants to view their rank in the leaderboard and share it to social media. 

Brief Description:  This use case describes the process of view the leaderboard, 

Trigger: Customer clicks the leaderboard icon 

Type: External 

Relationships: 

 Association: Customer 

 Include:  

 Extend: Share to social media 

 Generalization: 

Normal Flow of Events: 

1. Customers select the “Leaderboard” on the menu bar. 

2. The application shows the rank, level, and points of customer. 

3. Customers view their rank on leaderboard. 

If customer want to share their achievement on leaderboard, 

    the S-1: share to social media subflow is perform. 

SubFlows: 

       S-1: Share to social media. 

1. Customers choose to share their information on leaderboard to social 

media. 

Alternate/Exceptional Flows: 
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Donation 
Use Case Name: Donation ID: 6 Importance Level: Medium 

Primary Actor: Customer Use Case Type: detail, essential  

Stakeholders and interests: 

Customer – Wants to donate the food products that expire soon. 

Brief Description:  This use case describes the process of food products donation 

Trigger: Customers click the donation option on the home page. 

Type: External 

Relationships: 

 Association: Customer 

 Include: Record Points, Select Food Products Expire Soon,  

    Send Donation Order 

 Extend: Purchase Food Products 

 Generalization: 

Normal Flow of Events: 

1. Customers select the donation option on the home page. 

2. Customers select the food products that nearly expire. 

3. Customers choose the charity to donate to. 

4. Customers click “Confirm” button.  

5. The application direct to purchase page. 

If customers want to use points to redeem discount when purchase, 

     the S-1: redeem discount subflow is performed. 

6. Customers confirm and purchase the food products. 

7. Customers get points. 

8. The application updates the points and leaderboard. 

SubFlows: 

      S-1: Redeem Discount 

1. The customer chooses to use the points to get discount on purchase the 

food products 

Alternate/Exceptional Flows: 
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View Market 
Use Case Name: View Market ID: 7 Importance Level: Medium 

Primary Actor: Customer Use Case Type: detail, essential  

Stakeholders and interests: 

Customer – Wants to buy some food products on the market 

Brief Description:  This use case describes the process of buy products on the 

market. 

Trigger: Customers click the market option on the home page 

Type: External 

Relationships: 

 Association: Customer 

 Include: Show Products List 

 Extend: Purchase Food Products, Add to Cart 

 Generalization: 

Normal Flow of Events: 

1. Customers select the market option on home page. 

2. The application shows the products list. 

3. Customers select the food products. 

4. Customers add food products to cart. 

If customers want to increase the quantity of the products, 

    the S-1: add product subflow is performed. 

If customers want to remove the products, 

the S-2: remove product subflow is performed. 

5. The application calculates the total amount.  

If customers want to use points to redeem discount when purchase, 

   the S-3: redeem discount subflow is performed. 

6. Customers click “Confirm” button in cart page.  

7. The application direct to purchase page. 

8. Customers confirm and purchase the food products. 

SubFlows: 

      S-1: Add product. 

1. The customer selects the food product in the cart. 
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2. Customers click the “+” button to increase the quantity of the food 

product. 

      S-2: Remove Product 

1. The customer selects the food product in the cart. 

2. Customer clicks the “-” button to decrease the quantity or remove the food 

product.  

         S-3: Redeem Discount 

1. The customer chooses to use the points to get discount on purchase the 

food products. 

Alternate/Exceptional Flows: 
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Give Feedback 
Use Case Name: Give Feedback ID: 8 Importance Level: High 

Primary Actor: Customer Use Case Type: detail, essential  

Stakeholders and interests: 

Customer – Wants to provide some feedback to admin about the problem of the 

application 

Brief Description:  This use case describes the process of feedback from customer 

to admin 

Trigger: Customers select to feedback option on home page. 

Type: External 

Relationships: 

 Association: Customer 

 Include:  

 Extend: 

 Generalization: 

Normal Flow of Events: 

1. Customers select the feedback option on home page. 

2. The application direct to feedback page with a textbox. 

3. Customers write comment or the problem of the application. 

4. Customers click “Send Feedback” button. 

5. The application sends the feedback to admin. 

SubFlows:  
 

Alternate/Exceptional Flows: 
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View Cart 
Use Case Name: View Cart ID: 9 Importance Level: Medium 

Primary Actor: Customer Use Case Type: detail, essential  

Stakeholders and interests: 

Customer – Wants to view the product added to the cart or edit the product in the  

         cart. 

Brief Description:  This use case describes the cart view to users. 

Trigger: Customers select the market and inside the market have cart icon on top   

  right, click the cart icon will navigate to cart view. 

Type: External 

Relationships: 

 Association: Customer 

 Include:  

 Extend: Remove Item, Add or Minus Quantity of Item 

 Generalization: 

Normal Flow of Events: 

1. Customers select the market option on home page. 

2. The application navigates to product list page. 

3. Customers click the cart icon on top right to cart page. 

If customers want to increase the quantity of the products, 

    the S-1: add product subflow is performed. 

If customers want to minus the products, 

the S-2: remove product subflow is performed. 

4. Customers can remove the item from cart. 
 

SubFlows:  

 S-1: Add product. 

3. The customer selects the food product in the cart. 

4. Customers click the “+” button to increase the quantity of the food 

product. 

      S-2: Minus Product 

3. The customer selects the food product in the cart. 

4. Customer clicks the “-” button to decrease the quantity the food product.  
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Alternate/Exceptional Flows: 

 

 

View Feedback 
Use Case Name: Collect Feedback ID: 10 Importance Level: High 

Primary Actor: Admin Use Case Type: detail, essential  

Stakeholders and interests: 

Admin – Wants to view the feedback from users and analysis the feedback for 

improve the application. 

Brief Description:  This use case describes the process of view feedback and 

analysis feedback. 

Trigger: Admin select the “View Feedback” on the home page. 

Type: External 

Relationships: 

 Association: Admin 

 Include:  

 Extend: 

 Generalization: 

Normal Flow of Events: 

1. Admin select the feedback on the homepage. 

2. The application direct to feedback page. 

3. The application shows the feedback from the users. 

4. Admin collect the feedback. 

5. Admin review and categorize the feedback. 

SubFlows: 

  

Alternate/Exceptional Flows: 
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Manage User Account 
Use Case Name: Manage User Account ID: 11 Importance Level: High 

Primary Actor: Admin Use Case Type: detail, essential  

Stakeholders and interests: 

Admin – Wants to manage the user account  

Brief Description:  This use case describes the process of manage the user account. 

Trigger: Admin click the user statistic option. 

Type: External 

Relationships: 

 Association: Admin 

 Include: Add User Data, Delete User Data 

 Extend: 

 Generalization: 

Normal Flow of Events: 

1. Admin login with admin account. 

2. The application direct to admin panel page. 

3. Admin click on the user statistic option. 

4. The application shows the users information list. 

If admin want to add new user, 

   the S-1: add new user subflow is performed. 

If admin want to remove existing user, 

   the S-2: remove user subflow is performed. 

5. The application updates the user information list. 

SubFlows: 

      S-1: Add New User 

1. Admin click the “Create User” button. 

2. The application direct to add user page with user email text field, 

password text field, and role selection. 

3. Admin click the “Save” button.  

      S-2: Remove User 

1. Admin select the existing user account in the list. 

2. Admin click the “remove” button. 

3. The application pop-up a message “Confirm to delete?”. 
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4. Admin click confirm.  

 

Alternate/Exceptional Flows: 

 

 

Update Food Products 
Use Case Name: Update Food 

Products Expire Soon 

ID: 12 Importance Level: High 

Primary Actor: Market Manager Use Case Type: detail, essential  

Stakeholders and interests: 

Market Manager – Wants to update the food products expire soon to the market. 

Brief Description:  This use case describes the process of updates the food product 

that expire soon to market. 

Trigger: Market Manager click the “Products” on the menu bar. 

Type: External 

Relationships: 

 Association: Market Manager 

 Include:  

 Extend: 

 Generalization: 

Normal Flow of Events: 

1. Market Manager select the “Products” on the menu bar. 

2. The application shows the products list. 

3. Market Manager click the edit icon. 

If Market Manager want to add new food products nearly expire, 

the S-1: Add new food products subflow is performed. 

If Market Manager want to remove the food products that expired, 

    The S-2: Remove expired food products subflow is performed. 

4. The application updates the food products list. 

 

SubFlows: 

       S-1: Add New Food Products 
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1. Market Manager select add button. 

2. Market Manager upload the picture and information of food products. 

3. Market Manager click save button.  

       S-2: Remove Expired Food Products 

1. Market Manager select the food products that expired. 

2. Market Manager click the remove button. 

3. Market Manager click the save button. 

Alternate/Exceptional Flows: 

 

 

View Sales Report  
Use Case Name: View Sales Report ID: 13 Importance Level: Medium 

Primary Actor: Market Manager Use Case Type: detail, essential  

Stakeholders and interests: 

Market Manager – Wants to view the sales report of the food products that expire 

soon. 

Brief Description:  This use case describes the process of market manager view the 

sales report of expire soon food products. 

Trigger: Market Manager click the “Sales Report” on the menu bar. 

Type: External 

Relationships: 

 Association: Market Manager 

 Include:  

 Extend: 

 Generalization: 

Normal Flow of Events: 

1. Market Manager select the “Sales Report” on the menu bar. 

2. The application shows the graph and detail of the sales of the food products. 

SubFlows: 

 

Alternate/Exceptional Flows: 
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Receive Donation Order 
Use Case Name: Receive Donation Order ID: 14 Importance Level: Medium 

Primary Actor: Market Manager Use Case Type: detail, essential  

Stakeholders and interests: 

Market Manager – Wants to processing donation order from the customer, 

Brief Description:  This use case describes the process of donation order processing 

from customer. 

Trigger: Market Manager select the “Donation Order” on the menu bar  

Type: External 

Relationships: 

 Association: Market Manager 

 Include:  

 Extend:  

 Generalization: 

Normal Flow of Events: 

1. Market Manager select the “Donation Order” on menu bar. 

2. The application shows the donation order from the customer. 

3. The application categorizes the order based on the charity selected by 

customer. 

4. Market Manager confirm the donation order. 

 

SubFlows: 

 

Alternate/Exceptional Flows: 
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3.3.3 Mid-Fidelity Wireframe 
 

Login Page 

 

Sign Up Page 
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Home Page 

 

User Profile Page 
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Leaderboard Page 

 

Game Page 
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Admin Page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Market Manager Page 
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3.4  Usability Design Rules 
 

There had Schneiderman’s 8 golden rules, which are Consistency, Shortcuts, Informative feedback, 

Dialogue, Error handling, Permit reversal of actions, support internal locus of control, and reduce 

short-term memory load. But in this application, not all rules are implemented, such as permit 

reversal of actions and support internal locus of control. 

Layout and Navigation: The application should have a clear and consistent layout and navigation 

that follows the platform conventions and user expectations. This means that the application should 

use familiar and intuitive elements, such as menus, buttons, tabs, and icons, to organize and present 

the information and functions of the application. The application should also provide clear and 

consistent labels, headings, and instructions to guide the user through the application. 

 

Feedback and Confirmation: The application should provide feedback and confirmation for user 

actions, such as logging the application, completing challenges, earning points, and redeeming 

rewards. This means that the application should use visual and auditory cues, such as sounds, 

animations, and pop-ups, to acknowledge and inform the user about the results and consequences 

of their actions. The application should also provide positive and constructive feedback, such as 

praise, encouragement, and suggestions, to motivate and support the user in their food waste 

reduction journey. 

 

Gamification Elements: The application should use gamification elements, such as points,  levels, 

and leaderboards, to motivate and engage users to reduce food waste and raise awareness of food 

waste management. This means that the application should use game mechanics, such as goals, 

challenges, rewards, and competition, to create a fun and immersive experience for the user. The 

application should also use game dynamics, such as progress, feedback, and social comparison, to 

create a sense of achievement, mastery, and belonging for the user. 
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Visual and Textual Cues: The application should use visual and textual cues, such as colors, 

icons, labels, and tooltips, to communicate information and instructions to users in an intuitive and 

accessible way. This means that the application should use appropriate and consistent symbols, 

images, and words to represent the information and functions of the application. The application 

should also use simple and concise language, and avoid technical terms, to explain the information 

and instructions to the user. 

 

Personalization and Customization: The application should use personalization and 

customization features, such as user profiles, avatars, and notifications, to enhance user satisfaction 

and loyalty. This means that the application should allow the user to create and modify their own 

identity in the application, such as changing their name, and picture. The application should also 

use notifications and reminders, such as push notifications to keep the user updated and engaged 

with the application. 

 

Social Interaction Features: The application should use social interaction features, such as 

sharing, and group challenges, to foster a sense of community and collaboration among users. This 

means that the application should enable the user to share and compare their food waste game 

achievements and experiences with other users, such as posting and sharing their achievement and 

tips. The application should also enable the user to participate and cooperate in group challenges, 

such as joining and creating teams, and competing. 
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3.5 Gantt Chart 
 

 
Figure 3.5.1 FYP 1 Gantt Chart 
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Figure 3.5.2 FYP 2 Gantt Chart 
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CHAPTER 4 System Design 

4.1  Block Diagram 

 

Figure 4.1.1 User Block Diagram 
 

The Figure 4.1.1 above show the block diagram of the food waste mobile application, the 

navigation flow of the application from the perspective of the user. Users must first log in through 

the Login Page to access the system. Upon successful login, they are directed to the User Home 

Page, which serves as the central hub for accessing various functionalities within the application. 

From the User Home Page, users can explore different sections of the app. They can choose 

to play games, manage their personal profiles by navigating to the Profile Page, or view and edit 

their profile information on the Edit Profile Page. Additionally, they have the option to check their 

rankings on the Leaderboard Page. 
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For users interested in making purchases, the application allows them to browse products 

through the Product List Page. By selecting a specific product, users can view detailed information, 

including descriptions and pricing, on the Product Details page. If they decide to purchase an item, 

they can add it to their shopping cart, where they can review and manage their selected products 

by adjusting quantities or removing items if necessary. When ready to make a purchase, users 

proceed to the Check Out page to finalize their transaction. 

The application also enables users to interact socially through the Social Post Page, where 

they can create and share posts with others. Additionally, there is a Donation Page for users who 

wish to make donations, and a Purchase Page to complete the donation process. 

 

 

 

 

 

Figure 4.1.2 Manager Block Diagram 
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The Figure 4.1.2 above show the block diagram of the food waste mobile application from 

the perspective of the manager outlines key functionalities available to manage the products 

efficiently. After logging into the application via the Login page, the manager gains access to 

various control points across the platform. 

The manager’s role involves oversight and management of product-related activities. They 

can add new products to the system through the Add Product Page and review the list of available 

products via the Product List Page. The manager also has the ability to modify existing products 

by accessing the Edit Product and can delete products if necessary. 

In terms of sales management, the manager can track sales performance through the Sales 

Report Page, which aggregates data to help in monitoring overall sales. Additionally, detailed 

information about individual sales is available on the Sale Details, providing insights into specific 

transactions. 

The manager’s personal profile can also be managed through the Profile Page, where they 

can view and update their profile information using the Edit Profile.  

This diagram illustrates the manager’s role in overseeing product inventory, monitoring 

sales performance, and managing personal account settings, ensuring efficient operation. 
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Figure 4.1.3 Admin Block Diagram 
 

The Figure 4.1.3 above show the block diagram of the food waste mobile application from 

the perspective of the admin, outlines the core functionalities available to an admin for managing 

the users and managers effectively. After logging into the application via the Login page, the admin 

gains access to the Admin Dashboard, a central hub for navigating through various administrative 

functions. 

The admin can manage both users and managers, with options to view details, add, and edit 

data for each. Specifically, the User Details Page and Manager Details Page allow the admin to 

view existing user and manager information, while the Add User Data and Add Manager Data 

facilitate adding new users and managers data into the database. Similarly, the Edit User Data and 

Edit Manager Data provide the admin with the ability to update or correct existing records. 

Additionally, the Feedback Page allows the admin to oversee feedback submitted by users 

or managers, and the Feedback Details page gives more specific insights into individual feedback 

entries, enabling detailed responses or follow-ups as necessary. 
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4.2  Flowchart 

Figure 4.2.1 User Flowchart
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The Figure 4.2.1 above is the flowchart from the user's perspective outlines the various 

actions they can take when interacting with the application, starting with the login process. If a 

user has an existing account, they can proceed by logging in, or if they forget their password, they 

are redirected to the reset password flow. For new users, there is a registration option to create an 

account. 

Once logged in, the user arrives at the Home Page, where they are presented with different 

options. They can engage in social interactions, such as liking, commenting, and editing posts on 

the Social Post Page. If a user chooses to interact with a post, they are given the ability to edit or 

delete their comments, with the option to update the changes to Firestore for storage. 

In the gamification aspect, users can play a game to earn points. Based on the outcome, 

points are either added or subtracted from their total points. This total is updated to Firestore for 

persistent tracking of the user’s progress and ranking on the Leaderboard Page. 

For users interested in making donations, there is a Donation Page where they can list 

products for donation, view details of available donation items, and proceed to donate by saving 

the details to Firestore. Similarly, users can browse through a Product List Page, view product 

details, add items to their cart, and proceed to checkout, completing the purchase and saving the 

transaction record to Firestore. 

Users can also manage their profile information on the Profile Page, where they can view 

and edit their personal details. After making changes, the profile data is updated in Firestore. 

Finally, when the user is done, they have the option to log out, securely ending the session. 

 



CHAPTER 4 

56 
Bachelor of Computer Science (Honours)  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

 

Figure 4.2.2 Manager Flowchart 
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The Figure 4.2.2 above show the flowchart provided from the manager's perspective 

outlines the various actions they can take when interacting with the application, beginning with 

the login process. If the manager has an existing account, they can proceed by logging in. If they 

forget their password, they can access the reset password flow. For new managers, a registration 

option is available to create a new account. 

Once logged in, the manager arrives at Sales Report page. They can view sales data through 

the Sales Report Page, which allows them to access detailed information about sales activities via 

the click the bar of the bar chart based on month. 

Managers also have full control over product management. By accessing the Product List 

Page, they can view all available products, and further actions include the ability to either delete 

or edit product details. If a product is deleted, the changes are directly updated in Firestore. If they 

choose to edit, they can modify the product details, save those changes, and ensure the updates are 

reflected in Firestore. Additionally, managers can add new products by selecting the Add Product 

Page, uploading images, filling in product details, and saving the new product information to 

Firestore. 

Profile management is another key feature available to managers. By navigating to the 

Profile Page, they can view and update their personal information. If edits are made, the updated 

information is saved and stored in Firestore. 

Additionally, the manager can leave feedback by choosing a relevant page and writing a 

description, with the details being saved to Firestore. When all tasks are completed, the manager 

has the option to securely log out, ending their session.  
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Figure 4.2.3 Admin Flowchart 
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The Figure 4.2.3 show the flowchart of the admin's perspective and outlines the various 

actions they can take when interacting with the application, beginning with the login process. If 

the admin has an existing account, they can proceed by logging in. In case they forget their 

password, they are redirected to the reset password flow.  

Once logged in, the admin is taken to the Admin Dashboard, where they are presented with 

several management options. The admin can select different roles and manage user data. For 

example, they can choose to manage either Users or Managers by accessing the list of Role "User" 

or "Manager" sections. 

In each role management section, the admin can either delete or edit user’s and manager’s 

details. If a user’s details are deleted, the information is updated in Firestore. Similarly, if the 

admin chooses to edit manager’s details, the modified information is saved to Firestore, ensuring 

that the system stays updated with the latest data. 

The admin can also manage feedback from users and managers by selecting the Feedback 

option. Here, they can review Feedback Details, and any updates or changes from users or 

managers to feedback are saved in Firestore for storage. 

Finally, after completing their tasks, the admin has the option to log out, securely ending 

their session and leaving the system in a maintained state.  
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4.3 Firestore Database Model 
 

 

Figure 4.3.1 Firestore Database Model Example 
 

Firestore is a NoSQL, document-oriented database that organizes data into collections and 

documents, as Figure 16 above. In this model, the top-level container is a collection named “users”. 

Each collection groups related documents, which in this case represent individual users. Within 

the “users” collection, there are three documents, each identified by a unique user ID. These 

documents are akin to records in a traditional database. 

Each document contains several fields that store different types of data. For example, in 

the first document labelled “user 1 ID”, there are three fields: Field1 contains a numerical value 

Field2 contains a text value, and Field3 contains an email address. This structure allows for a 

flexible schema where each document can have different fields or even different data types for the 

same field. 

The hierarchical nature of Firestore, where collections contain documents and documents 

contain fields, enables efficient data organization and scalability. This model is particularly useful 

for applications requiring real-time updates and offline capabilities, making it ideal for mobile and 

web applications. The flexibility and scalability of Firestore’s database model allow developers to 

easily manage and store large amounts of data while adapting to changing requirements. 
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CHAPTER 5 System Implementation 

5.1  Software Setup 

Android Studio Installation 

 
Figure 5.1.1 Android Studio Webpage 

 

Click the “Download Android Studio Hedgehog” button to download the Android Studio 

installer. 
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Figure 5.1.2 Android Studio Setup 1
 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1.3 Android Studio Setup  2
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After done downloading the Android Studio installer, click and run the installer, it will pop 

up the installer wizard as shown in Figure 9 and 10. Click Next and make sure tick the “Android 

Virtual Device”.  

 

Figure 5.1.4 Android Studio installation location selection 
 

 

Figure 5.1.5 Create shortcut 
Select the location for install Android Studio and create a shortcut in the Start Menu folder. 
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Flutter Installation 

 

Figure 5.1.6 Flutter Webpage 
 

 First, click the “Download and install” to download the Flutter SDK, and click the 

“flutter_windows_3.16.5-stable.zip” to download the Flutter SDK zip file. Extract the zip in any 

directory except the directory that requires elevated privileges. 
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Figure 5.1.7 Search Edit the system environment variables 
 

 

Figure 5.1.8 System properties "Advanced" tab 
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 After done extracting the zip file, go to search the Edit the system environment variables 

and it will show the system properties as shown in Figure 15, after that click the “Environment 

Variables”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1.9 Environment Variables 
 

 Select the Path variable and click Edit. 
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Figure 5.1.10 Edit environment variable 
 

 Add the path of where the extracted Flutter folder by click the “Browse” and add the bin 

folder in the flutter folder. 

 

Figure 5.1.11 Command Prompt 
 

Open the CMD and type command “flutter doctor” for checking the Flutter install successfully. 
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Unity Installation 
 

 
Figure 5.1.12 Unity Hub Download Webpage 

  

 First, visit the Unity Hub download website and click the “Download for Windows” to 

download the installer of Unity Hub. 

 
Figure 5.1.13 Unity Setup 1 
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Figure 5.1.14 Unity Hub Setup 2 

  

After done downloading the Unity Hub installer, open the installer will popup the wizard 

that shows the Unity terms of service, click agree to next wizard which is select the location for 

install the Unity Hub. 

 

Figure 5.1.15 Unity Hub Installs Page 
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Figure 5.1.16 Editor Configuration 

 

After done the installation, open the Unity Hub and it will show a recommend Editor 

version, click Install Unity Editor, select the Dev tools and Platforms and click continue to start 

installing.  
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Visual Studio 2022 Installation 
 

 

 
Figure 5.1.17 Visual Studio Wizard 

 

 After downloading all the package that selected in the Unity Editor installation, it 

has a popup from Visual Studio Installer, and click Continue. 
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Figure 5.1.18 Visual Studio Workloads 

 

 

 Choose the Game Development with Unity and uncheck the Unity Hub in the installation 

details, after that click the Install button to start installing. 
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5.2 Settings and Configuration 
 

Android Studio Configuration 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.2.1 Android Studio Install Type 
 

 Choose the Standard type of setup for Android Studio. 
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Figure 5.2.2 Verify Setting 
 

 

Figure 5.2.3 License Agreement 
 Check and Accept the License Agreement, after that click Finish to install the Licenses. 
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Figure 5.2.4 Flutter Plugin Installation 
 

 

Figure 5.2.5 Dart Installation 
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 In the Marketplace of Android Studio, search the Flutter and Dart plugins and click Install to 

install these two plugins, these are the main plugins to develop the application. 

 

Figure 5.2.6 New Flutter Project Setting 
  

 Before creating a new Flutter project, it requires to select the Flutter SDK path, click 

the 3 dots for browse and select the Flutter SDK path. 

 

 

 



CHAPTER 5 
 

77 
Bachelor of Computer Science (Honours)  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

Firebase Configuration 

Figure 5.2.7 Firebase Website 
 

 

Figure 5.2.8 Firebase Console 
  

 Visit the Firebase website and click on the Get Started, login with account and access to 

Firebase console. Click on Add Project to create a new Firebase project for Flutter application. 
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Figure 5.2.9 Enter Project’s Name 
 

 

Figure 5.2.10 Google Analytics 
 

 Enter a name for the project and disable the Google Analytics, because there is no need to 

use it in the project. 
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Figure 5.2.11 Add Firebase to Application 
 

 

Figure 5.2.12 Configure File 
 

 Download the google-services.json file and add it to Flutter project, module(app-level) root 

directory. 



CHAPTER 5 
 

80 
Bachelor of Computer Science (Honours)  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

 

Figure 5.2.13 Firebase SDK 
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Figure 5.2.14 Module build.gradle 
 

 

Figure 5.2.15 Project-level build_gradle 
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 Add the Firebase SDK into Flutter application. Add plugin as dependency to project-level 
build_gradle file, also add the google-services plugin to module build_gradle file. 

 

Figure 5.2.16 Pubspec.yaml file 
 

 Also, add plugins to the project package’s pubspec.yaml file as a library. 
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5.3 Coding and UI 
 

5.3.1 User Pages Code 

main.dart 
Lines Code 
12-16 

 
18-36 

 
 

 

 The line 15-16 is to make sure the Firebase initialize when the application running.  

Essentially, this line of code is used to set up Firebase in your app with the appropriate settings for 

whichever platform the app is currently running on. It’s a crucial step to ensure that Firebase 

services work correctly in your application. 
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 The line 18-36 code snippet show that the app wraps inside a feedback widget called 

BetterFeedback, which allows users to give feedback by drawing on the screen and submitting 

comments. The feedback interface is customized with a grey background, a light grey feedback 

sheet, and options for drawing in red, green, blue, and yellow. 

Additionally, initializing the application with ChangeNotifierProvider at the top of the 

widget tree, providing an instance of LeaderBoardService method to any widgets that might need 

it. This setup is to manage the state related to leaderboard feature. 

register_page.dart 
Lines Code 
32-67 
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79-133 

 
 

 The RegisterPage class in register_page.dart allows users to sign up for an account in the 

app using Firebase Authentication, there a sample interface show in Figure 5.3.1. It provides a 

registration form where users input a username, email, password, and confirm their password. The 

form also includes a dropdown menu to select the user's role, either “User” or ‘Manager.” The app 

checks that the email and password fields are not empty and that the passwords match. After 

submitting the form, the user's data is saved to Firebase Firestore, where their details such as 

username, email, role, and profile picture URL are stored. If the user is not a manager, they are 

also added to the app's leaderboard. The page also includes a Google sign-in option and a button 

to navigate to the login page if the user already has an account. 
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login_page.dart 
Line
s 

Code 

27-
57 
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59-
100 
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 The login_page handles the user authentication process using Firebase, the sample 

interface of login page show in Figure 5.3.2. The main functionality allows users to log in using 

their email and password or with Google Sign-In via Firebase Authentication. It also includes error 

handling for incorrect login attempts, such as displaying an error message if the email or password 

is empty. Upon successful login, the app routes the user to different screens based on their role, 

either an Admin Dashboard, Sales Report page for Managers, or the Home Page for general users, 

as determined by the data stored in Firestore. The UI also provides options for users to navigate to 

the password reset page or registration page if they do not have an account. Overall, this class 

manages the login flow and directs users to the appropriate content based on their credentials and 

role. 

HomePage.dart 
Lines Code 
47-81 
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129-
151 

 
  

            In line 47-81 of HomePage.dart, saveFeedback function is responsible for saving user 

feedback to Firebase Firestore and uploading a screenshot to Firebase Storage. First, it checks if 

there's a current user logged in via Firebase Authentication. It then creates a reference in Firebase 

Storage to save the feedback screenshot, with the filename based on the current timestamp. The 

screenshot is uploaded, and the function retrieves the URL where the screenshot is stored. Once 

the screenshot is uploaded, the feedback text, screenshot URL, the timestamp when the feedback 

was created, and the user's email are added to the Firestore database under a collection named 

“feedbacks”. If everything works successfully, a success message "Feedback saved successfully!" 

is shown to the user. If something goes wrong during the saving process, an error message “Failed 

to save feedback." is displayed. The function also checks if the widget is still active “mounted” 

before showing messages to ensure proper UI behavior. There a sample interface shows in Figure 

5.3.3 for home page and Figure 5.3.4 for feedback view. 
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HomeButton.dart 
Lines Code 
78-142 
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 In line 78-142 of HomeButton.dart, this code consists of three ElevatedButton widgets 

that provide navigation to different screens when clicked. Each button is styled with padding and 

presents both an image and text side by side, using a “Row” layout to align them horizontally. 

The first button, when clicked, navigates the user to the ProductList screen. The second button 

navigates to the DonationPage screen. The third button is intended to lead to the UnityGame 

page. 

Product_list.dart 
Lines Code 
108-
163 
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This code creates a card that shows product details, sample interface shows in Figure 5.3.5. 

At the top, there's an image of the product loaded from a URL, and it shows a loading spinner 

while the image is loading or an error icon if it fails. Below the image, the product's name, original 

price will cross out, and discounted price in red colour are displayed. The layout ensures the image 

is at the top, with the text details below, and everything is styled to look neat and easy to read. The 

content can also scroll if there's too much text. 

Product_Details.dart 
Lines Code 
43-81 

 



CHAPTER 5 
 

93 
Bachelor of Computer Science (Honours)  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

127-
194 
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 The ProductDetailPage class displays detailed information about a specific product, 

including its name, description, price, best before date, and category, there a sample interface 

shows in Figure 5.3.6. It allows users to view an image of the product and select the quantity they 

wish to purchase. Users can adjust the quantity using “+” and “-“buttons and then add the product 

to their cart by pressing the “Add to Cart” button. The cart is updated and shows a badge on the 

shopping cart icon indicating the total number of items in the cart. A Snackbar is displayed to 

confirm that the product has been added to the cart, and the shopping cart icon briefly animates to 

highlight the change. The page also provides a button to navigate to the cart page, where users can 

review their selected items. This setup ensures a smooth shopping experience, allowing users to 

manage their cart while viewing individual product details. 

Cart_Page.dart 
Lines Code 
28-60 
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132-
152 

 
 

 The AddToCartPage class provides a user interface for viewing and managing items in the 

shopping cart, a sample interface shows in Figure 5.3.7. It displays a list of products the user has 

added to their cart, showing each item's image, name, price, and quantity. Users can adjust the 

quantity of each item or remove items from the cart entirely. The total price of the items in the cart 

is calculated dynamically. The “Proceed to Checkout’ button at the bottom takes the user to the 

payment gateway when clicked, passing the cart items and total amount for payment. If the 

payment is successful, the cart is cleared, and the parent widget is updated with the new cart state. 
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payment_gateway.dart 
Lines Code 
45-63 

 
65-70 
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72-97 
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120-
151 

 
153-
172 
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The StripePaymentPage is to manage the payment process using Stripe, while also 

offering users the ability to apply discounts based on user’s points, sample interface shows in. The 

page displays the user's cart items, showing each product's name, price, quantity, and subtotal. It 

also retrieves the user's available points from Firestore and presents various discount options 

depending on the points earned. Users can select a discount, which is applied to reduce the total 

amount, and they can also cancel the discount if needed. The total price is recalculated based on 

the applied discount, and the updated amount is shown. 

When the user clicks the "Proceed to Payment" button, the makePayment function 

initiates the payment process by creating a payment intent with Stripe. The function presents a 

payment sheet where the user can complete the payment, and once the transaction is successful, 

the payment details are saved to Firestore, and a success message is shown. In case of failure or 

cancellation, appropriate error messages are displayed. Overall, this page efficiently handles the 

entire payment workflow, including discount application and payment confirmation using Stripe. 

There some sample interfaces shows in Figure 5.3.8, Figure 5.3.9 and Figure 5.3.10. 
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Donate_Page.dart 
Lines Code 
57-
116 
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145-
167 

 
 

The DonationPage class displays a list of products available for donation, sourced from 

Firebase Firestore, a sample interface shows in Figure5.3.11. Each product card shows an image, 

product name, description, actual price, promotion price, and best-before date. The user can 

browse through the list and choose to donate by pressing a “Donate” button, which triggers a 

navigation to the ‘Donate’ page. The donation amount is set based on the promotion price of the 

selected product, and upon successful donation, a success message is displayed via a Snackbar. 

The page is dynamic, fetching the product list in real-time from Firestore, and the UI is built with 

‘StreamBuilder’ to reflect any changes to the product data immediately. 
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LeaderBoardPage.dart 
Line Code 
33-37 Expanded( 

    child: Column( 
      children: [ 
        LeaderboardScorePanel(), 
        LeaderboardPanel() 

 
 

LeaderBoardService.dart 

Lin
e 

Code 

9-29 FirebaseFirestore firestore = FirebaseFirestore.instance; 
List<PlayerModel> players = []; 
 
Future<List<PlayerModel>> getPlayers(){ 
  Completer<List<PlayerModel>>playersCompleter = Completer(); 
 
  if(players.isEmpty){ 
    firestore.collection('users').get().then((playerDocs){ 
      players = 
playerDocs.docs.map((p)=>PlayerModel.fromJson(p.data(),p.id)).toList()
; 
 
      Future.delayed(const Duration(seconds: 2), (){ 
        playersCompleter.complete(players); 
      }); 
    }); 
  } 
  else{ 
    playersCompleter.complete(players); 
  } 
 
  return playersCompleter.future; 
} 
 

 

LeaderBoardList.dart 

Line Code 
50-54 Expanded( 

    flex: 2, 
    child: Text(player.email, style: rowStyle,)), 
Expanded(child: Text("${player.TotalPoints}", style: rowStyle,)), 
Expanded(child: Text("${player.role}", style: rowStyle,)), 
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playerModel.dart 

Line Code 
1-23 class PlayerModel{ 

  final String id; 
  final int TotalPoints; 
  final String email; 
  final String role; 
 
 
  PlayerModel({ 
    required this.id, 
    required this.TotalPoints, 
    required this.email, 
    required this.role 
  }); 
 
  factory PlayerModel.fromJson(Map<String, dynamic>json, String 
docId){ 
    return PlayerModel( 
      id: docId, 
        TotalPoints: json['TotalPoints'], 
      email: json['email'], 
      role: json['role'] 
    ); 
  } 
} 
 

 

 

 The leaderboard system fetches and displays player scores using various components, there 

a sample interface shows in Figure 5.3.14. The ‘LeaderBoardService’ retrieves player data from 

Firestore, asynchronously fetching scores and simulating a loading delay. The main page 

‘LeaderBoardPage.dart’ brings together components like ‘LeaderboardList’, which sorts players 

by points and displays their rank, username, and score in a scrollable, well-formatted list. 

The ‘LeaderBoardLoading.dart’ component shows a loading indicator while data is being 

fetched and displays player details once loaded. Additionally, ‘LeaderBoardPanel’ and 

‘LeaderBoardScorePanel’ handle the layout and display of individual scores, contributing to a 

structured and user-friendly leaderboard interface. 
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Post_List.dart 
Lines Code 

47-67 
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130-173 
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372-436 
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This Post_List.dart displays a list of social media posts, allowing users to interact with 

them in various ways. It retrieves posts from a Firebase Firestore collection named "Post" and 

displays them using a “StreamBuilder”, which updates the UI in real-time as new posts are added 

or modified. Each post includes a username, profile picture, description, image, timestamp, and 

buttons for liking, commenting, and sharing. Users can like posts, add comments, or share the post 

content. If the user is the owner of a post, they can also edit or delete it. The page also allows users 

to create a new post using a floating action button, which opens a form to submit new content. 

There are some sample interfaces for edit comment and share post which are shows in Figure 

5.3.15 and Figure 5.3.16. 

create_post.dart 
Lines Code 

37-
45 

 

173-
197 
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199-
239 
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The CreatePost class allows users to create a new post, upload an image, and write a 

description, a sample interface shows in Figure 5.3.17. When the page is loaded, it fetches the 

user's data from Firebase Firestore to display with the post. The user can select an image either 

from the gallery or by using the camera, which is then uploaded to Firebase Storage. The image’s 

download URL is saved for the post. The user must also enter a description for the post, validated 

through a form.  

Upon submitting the post, the content such as image URL, description, username, profile 

picture URL, and user ID is saved to Firestore in the ‘Post’ collection. If the post is successfully 

created, will navigates back to the previous screen and updates the relevant list or feed to show the 

new post. Also, ensures proper error handling, such as requiring both an image and a description 

before allowing the post to be submitted. This class integrates Firebase Authentication, Firestore, 

and Firebase Storage to handle user posts dynamically. 
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UserProfile.dart 
Lines Code 

28-
53 

 

55-
61 
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74-
134 

 



CHAPTER 5 
 

112 
Bachelor of Computer Science (Honours)  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

178-
234 
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The UserProfilePage class allows users to view and manage their profile information, a 

sample interface shows in Figure 5.3.18. When the page is initialized, it fetches the user's data 

from Firestore, including their profile picture, username, email, bio, and points from the 

leaderboard. This data is displayed on the profile page, with options to edit the profile or log out. 

The profile page features the user's image, username, email, total points, and bio. The “Edit 

Profile” button allows users to navigate to an edit screen where they can update their profile 

information, and after returning, the updated data is re-fetched to reflect changes. A “Logout” 

button is also provided, which signs the user out of the app and navigates them back to the 

authentication page. 

The ProfileMenuWidget class is a reusable widget that displays a menu option with an icon 

and text, such as the “Logout” option. It can trigger different actions based on user interaction. 

Overall, the page provides a structured interface for viewing and updating user profile details while 

integrating with Firebase for data management. 
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Edit_UserProfile.dart 

Line
s 

Code 

33-
48 
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60-
110 
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The EditUserProfile class allows users to edit their profile information, a sample interface 

shows in Figure 5.3.19. When the page loads, the user's current profile data such as username, 

email, phone number, bio, and profile picture is fetched from Firestore and displayed in form 

fields. The user can update these details and select a new profile picture from their device's gallery. 

Once the user submits the changes by pressing the “Save Changes” button, the updated data is 

saved back to Firestore. If a new profile picture is selected, it is uploaded to Firebase Storage, and 

its URL is updated in the user's profile. Additionally, the username is updated in both the ‘users’ 

and ‘leaderboard’ collections.  
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5.3.2 Manager Pages Code 

Sales_Report.dart 
Lines Code 

31-
97 
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130-
142 

 

177-
237 
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The SalesReport class displays a sales report with a bar chart showing the total sales for 

each month, a sample interface shows in Figure 5.3.20. When the page is initialized, it fetches data 

from a Firestore collection named ‘payments.’ The data is organized by month, and the total sales 

amount for each month is calculated and displayed in a bar chart. The fetchData function processes 

the payment data, grouping it by month and adding each month's total to a bar chart. The chart is 

interactive, allowing users to tap on a bar to see details of the sales for that specific month, such 

as the amount, date, and customer email. The page features a horizontal scrollable bar chart that 

dynamically adjusts its max Y-axis value based on the highest sales figure. Below the chart, users 

can view detailed sales information for the selected month. Additionally, the page includes a 

navigation drawer with options to view product lists, add products, view the manager's profile, and 

sign out, a sample interface shows in Figure 5.3.21. The sign-out function logs the user out and 

navigates back to the login page. Overall, this page provides a visual overview of monthly sales 

and detailed data for each transaction. 

Product_List.dart 
Lines Code 

32-
47 
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81-
88 

 

90-
104 

 
 

The Product_List_Manager class display a list of products managed by a specific 

organization; a sample interface shows in Figure 5.3.22. When the page is initialized, it fetches the 

organization data for the current authenticated user from Firestore and retrieves the products 

associated with that organization. The products are displayed in a list, each showing details like 

product name, description, price, promotion price, and best-before date. Users can interact with 

the products by long-pressing on a product card, which opens a dialog with options to either edit 

or delete the product, a sample interface shows in Figure 5.3.23. If the user chooses to edit a 

product, they are navigated to an ‘EditProductPage’, and if they choose to delete, the product is 

removed from Firestore. The page also includes a drawer for navigation, allowing the user to 

access other parts of the app, such as adding new products, viewing sales reports, managing their 

profile, or signing out. It provides a smooth way for managers to manage the product list of their 

organization in real time, updating the view dynamically as changes occur in the Firestore 

database. 
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EditProduct.dart 

Lines Code 

24-
37 

 

55-
72 

 

 

The EditProductPage class allows users to edit the details of an existing product in a Flutter 

app, a sample interface shows in Figure 5.3.24. When the page is loaded, the current product details 

are pre-populated in text fields using data from the Firestore DocumentSnapshot. The user can 

modify the product's name, description, actual price, promotion price, and best-before date. The 

user can select a new date for the best-before date using a date picker, and the selected date is 
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formatted and displayed in the text field. Upon pressing the “Save Changes” button, the updated 

information is saved back to Firestore. If the operation is successful, the user is taken back to the 

previous page with a success message. If an error occurs during the update, an error message is 

displayed using a ‘SnackBar’.  

Add_Products.dart 
Lines Code 

93-
177 
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The AddProducts class provides an interface for users to add new products to a Firestore 

database, a sample interface shows in Figure 5.3.25. The page contains a form that includes fields 

for product name, description, actual price, promotion price, category selection, best-before date, 

and the option to upload images from the camera or gallery. The user can select an image for the 

product by either taking a picture using the camera or selecting one from the gallery. The selected 

image is then uploaded to Firebase Storage, and its URL is saved for later use in Firestore. 

Additionally, the user must select a best-before date using a date picker, and the selected 

date is formatted and stored along with other product details.Once the user fills in all the fields and 

submits the form by pressing the "Add Product" button, the product details, along with the 

uploaded image and selected date, are saved in Firestore under the `Add_Product` collection. If 

any fields are missing, an error dialog is displayed prompting the user to fill in the required 

information. After successfully adding the product, the app navigates back to the product list page. 

Manager_Profile.dart 
Lines Code 

41-
51 
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53-
89 

 

The ManagerProfile class displays the manager's profile information, including their 

profile picture, username, email, bio, and associated organization, there are some sample interfaces 

shows in Figure 5.3.26 and Figure 5.3.27. The app retrieves the manager's details from Firebase 

Firestore, and based on their organization, displays the corresponding logo. The app bar includes 

a feedback button that allows the user to submit feedback with an optional screenshot. This 

feedback is stored in Firestore. The fetchUserProfile function retrieves the manager's profile data 

from Firestore and updates the state with the profile information. The profile image and 

organization logo are displayed using network images and default placeholders in case of errors. 

The manager can also view and edit their bio, and an "Edit Profile" button allows them to navigate 

to an editing page for updating their profile. Additionally, the _saveFeedback function handles 

the feedback submission process, uploading the manager’s comments and screenshot to Firestore 
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and Firebase Storage. If the feedback is submitted successfully, a confirmation message is 

displayed. The profile layout uses various widgets to organize and present the user's information 

clearly and consistently. 

 

Edit_Manager_Profile.dart 

Lines Code 
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The EditManagerProfile class allows a manager to edit their profile information, including 

their username, email, phone number, bio, profile picture, and organization, a sample interface 

shows in Figure 5.3.27. It retrieves the manager's existing profile details from Firebase Firestore 

when the widget is initialized and displays them in respective text fields. The manager can modify 

their profile details, select a new profile picture, and choose their organization from a dropdown 

list. When the “Save Changes” button is clicked, the app uploads the new profile picture to Firebase 

Storage, retrieves the image URL, and updates the manager's details in Firestore, including their 

organization and its corresponding logo. If the profile update is successful, a success message is 

shown, and the manager is navigated back to the previous screen. If there is an error, an error 

message is displayed.  

 

5.3.3 Admin Pages Code 

Admin_Dashboard.dart 
Lines Code 

27-
37 

 

39-
45 
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92-
121 
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125-
154 
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160-
187 

 
 

The AdminDashboardScreen class is a part of the admin interface designed to provide an 

overview of user statistics and manage the user base, a sample interface shows in Figure 5.3.28. 

Upon loading, the dashboard fetches data from Firestore to display the total number of users, as 

well as the breakdown of users by roles, specifically “User” and “Manager.” This is achieved by 

querying the ‘users’ collection and counting the documents based on the assigned role. The data 

is then displayed in distinct, visually appealing cards for easy navigation. 
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The dashboard layout consists of three primary sections. The first section displays the “Total 

Users” in the system, showing the overall number of registered users. The second section consists 

of two cards representing “Role-Based User Counts”—one for users with the “User” role and 

another for those with the “Manager” role. These cards not only display the counts but are also 

clickable, allowing the admin to navigate to the respective lists of users or managers for further 

management tasks like editing or viewing details. The third section is a card for “Feedback 

Review”, which, when clicked, navigates the admin to a page where they can review feedback 

provided by users. Additionally, the dashboard includes a logout button in the app bar, allowing 

the admin to sign out of their session and return to the authentication page. This dashboard serves 

as a control panel for managing users and reviewing feedback, ensuring that the admin has quick 

access to essential statistics and user management tools. 

Edit_User.dart 

Lines Code 

18-
46 
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49-
61 

 

64-
99 
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102-
125 

 
 

Edit_Manager.dart 

Line
s 

Code 

17-
45 
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47-
59 

 

61-
83 
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85-
107 

 
 

The UserListScreen and ManagerListScreen classes enable an admin to manage users and 

managers, respectively, there are some sample interfaces shows in Figure 5.3.29 and Figure 

5.3.2=30. Both screens display lists of users or managers from Firestore and provide options to 

update, delete, or add new accounts. The _updateUser and _updateManager functions allow the 

admin to modify user details such as email, username, phone number, and bio. In the case of 

managers, password and organization can also be updated. These changes are made in both 

Firestore and Firebase Authentication. The _deleteUser and _deleteManager functions delete a 

user or manager’s account and their related data from Firestore, and optionally their files from 

Firebase Storage. The account is also removed from Firebase Authentication. The _createUser 

and _createManager functions add new user or manager accounts to Firebase Authentication and 

Firestore. Both classes offer a simple interface with a ‘ListView’ displaying users or managers, 

along with options to edit, delete, or add accounts via dialogs.  
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View_Feedback.dart 
Lines Code 

25-7 

1 
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The FeedbackList class displays a list of feedback entries fetched from Firestore in real-

time, a sample interface shows in Figure 5.3.31. Each feedback includes details such as text, user 

email, creation date, and an optional screenshot. When a feedback entry is tapped, the user is 

navigated to a detailed view for more information. In this detailed view, the feedback ID, user 

email, feedback text, and creation date are displayed, along with a clickable screenshot if available. 

The screenshot can be viewed in full screen using the FullScreenImage class, which employs the 

PhotoView widget to allow zooming and panning. This setup provides a streamlined way to review 

and interact with feedback, including visual elements, enhancing feedback review for 

administrators. 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 5 
 

138 
Bachelor of Computer Science (Honours)  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

5.3.4 User Pages UI 

 
Figure 5.3.1 Register 

page 
 

 
Figure 5.3.2 Login 

Page 
 
 

 
 Figure 5.3.3 Home 
Page          

 
Figure 5.3.4 Feedback 
 

 
Figure 5.3.5 Product 

List Page 
 

 
Figure 5.3.6 Product 

Details Page 
 

 
Figure 5.3.7 Cart 

Page 
 

 
Figure 5.3.8 Order 

Summary Page 
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Figure 5.3.9 Discount 

Option 

 
Figure 5.3.10 Cart 

Payment 
 

Figure 5.3.11 
Donation Page 

 
Figure 5.3.12 

Donation Summary 
Page 

 
Figure 5.3.13 

Donation Payment 
 

 
Figure 5.3.14 

Leaderboard Page 
 

 
Figure 5.3.15 

Comment 
 

 
Figure 5.3.16 Share 

Post 
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Figure 5.3.17 Create 
Post 

 

 
Figure 5.3.18 Profile 
Page  
 

 
Figure 5.3.19 Edit 

Profile Page 

 

 

5.3.5 Manager Pages UI 

 
Figure 5.3.20 Sales 

Report Page 
 

 
Figure 5.3.21 Menu 

 
 

Figure 5.3.22 
Manager Product List 

Page 
 

 
Figure 5.3.23 Popup 

Selection 
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Figure 5.3.24 Edit 

Product Page 
 

 
Figure 5.3.25 Add 

Product Page 
 

 
Figure 5.3.26 

Manager Profile Page 
 

 
Figure 5.3.27 Edit 

Manager Profile Page 
 

 

5.3.6 Admin Pages UI 

 
Figure 5.3.28 Admin 

Dashboard 
 

 
Figure 5.3.29 User 

List 

 
Figure 5.3.30 
Manager List 

 

Figure 5.3.31 
Feedback Details 
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5.4 Implementation Issues and Challenges 
 

In this project, I encountered several issues and challenges during the development process. 

First and foremost, learning new development tools, such as Unity and Flutter, proved to be quite 

demanding. Using Unity to design the game elements, including the background, game mechanics, 

and scripting to handle the interactions between game objects, was time-consuming. 

Understanding Unity’s components and how to properly implement them required extensive 

research and experimentation, especially as I was unfamiliar with the platform at the beginning. 

Additionally, designing a UI for the game was particularly challenging. Creating a visually 

appealing and user-friendly UI is crucial for enhancing user experience, especially since the app 

relies heavily on keeping users engaged over long periods of gameplay. Crafting a seamless and 

intuitive UI took considerable time and effort. 

 

One of the significant challenges I faced was integrating the Unity game into the Flutter 

app. While Flutter is widely known for its cross-platform capabilities, integrating Unity-based 

game components into the Flutter framework proved to be a complex and ultimately unsuccessful 

task. The main issue stemmed from compatibility challenges between Unity's real-time rendering 

engine and Flutter's UI framework, which are built on entirely different architectures. 

 

During the integration process, I encountered numerous errors and roadblocks that could 

not be resolved. These included technical issues related to rendering, communication between the 

two platforms, and difficulties in embedding Unity’s game engine within a Flutter environment. 

Despite attempting several potential solutions, such as using third-party packages and bridging 

techniques, the integration could not be completed successfully. The tools and resources available 

for integrating Unity with Flutter are still limited, which made it particularly difficult to find a 

stable solution. As a result, I was unable to proceed with incorporating the game into the Flutter 

app. 

 

In conclusion, the major challenge of the project was the failure to integrate the Unity game 

into the Flutter app. Despite investing considerable time in troubleshooting and testing various 

methods, I was unable to resolve the technical barriers between the two platforms.
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CHAPTER 6 System Evaluation and Discussion 
 

 Testing will be conducted from two key perspectives: system testing and usability testing, 

to ensure both the functional integrity and user-friendliness of the application. System testing 

involves isolating individual modules or components to verify their compliance with predefined 

standards, identifying potential flaws or coding issues early in the development process. This 

method ensures that each part of the application performs as intended on a technical level. In 

contrast, usability testing focuses on gathering feedback from actual users to evaluate the 

application's user interface and overall experience, therefore invited 5 users to test the application. 

Through interactive sessions or questionnaires, usability testing examines factors such as user 

satisfaction, ease of navigation, and clarity of instructions. By integrating these two approaches, 

developers gain a comprehensive understanding of both the application's technical stability and 

user-cantered design, enabling them to identify and resolve issues more effectively before the 

application is released. 

6.1 System Testing 

6.1.1 Registration 
Table 4 Registration Testing 

No. Test Case 
Description 

Test Data Expected 
Outcome 

Actual 
Outcome 

Pass/Fail 

1. Fill in all the field Username: 
Tester 
 
Email: 
test@gmail.com 
 
Password:  
123456 
 
Confirm Password: 
123456 
 
Role: 
User 

Register 
successful and 
navigate to user 
home page 

Successfully 
registered and 
go to home 
page 

Pass 

2. Only fill in the 
email and password 

Username: 
 
Email: 

Register 
successful and 

Successfully 
registered and 

Pass 

mailto:test@gmail.com
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test1@gmail.com 
 
Password: 
123456 
 
Confirm Password: 
123456 
 
Role: 
 

navigate to user 
home page 

go to user 
home page 

3. Without fill in 
email 

Username: 
Tester 2 
 
Email: 
 
Password: 
123456 
 
Confirm Password: 
123456 
 
Role: 
User 
 

Cannot register 
and will show 
error message 

Popup 
message” 
Email and 
Password 
cannot be 
empty” 

Pass 

4. Without fill in 
password 

Username: 
Tester 3 
 
Email: 
tester3@gmail.com 
 
Password: 
 
 
Confirm Password: 
 
 
Role: 
User 
 
 
 

Cannot register 
and will show 
error message 

Popup 
message” 
Email and 
Password 
cannot be 
empty” 

Pass 

5. Password and 
Confirm Password 
not same 

Username: 
Tester 4 
 
Email: 
tester4@gmail.com 

Cannot register 
and show error 
message 

Popup 
message” 
Password do 
not match” 

Pass 

mailto:test1@gmail.com
mailto:tester3@gmail.com
mailto:tester4@gmail.com
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Password: 
123456 
 
Confirm Password: 
121234 
 
Role: 
User 
 

6. Wrong email 
format 

Username: 
Tester 5 
 
Email: 
tester5@gmail  
 
Password: 
123456 
 
Confirm Password: 
123456 
 
Role: 
User 
 

Cannot register 
and show error 
message 

Popup message 
“The email 
address is 
badly 
formatted” 

Pass 

7.  Select role 
“Manager” 

Username: 
Manager 1 
 
Email: 
manager1@gmail  
 
Password: 
123456 
 
Confirm Password: 
123456 
 
Role: 
Manager 
 

Register 
successful and 
navigate to sales 
report page 

Successfully 
register and go 
to sales report 
page 

Pass 
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6.1.2 Login 
Table 5 User Login Testing 

No. Test Case 
Description 

Test Data Expected 
Outcome 

Actual 
Outcome 

Pass/Fail 

1. Fill with valid 
user’s account 
email and password 

Email: 
user1@gmail.com 
 
Password: 123456 
 

Login 
Successful 
and navigate 
to user home 
page 

Login 
successful 
and navigate 
to user home 
page 

Pass 

2. Fill with invalid 
user’s account 
password 

Email: 
user1@gmail.com 
 
Password: 678910 
 

Cannot 
login and 
show error 
message 

Popup 
message 
“invalid 
credential” 

Pass 

3. Fill with invalid 
user’s account 
email 

Email: 
user12@gmail.com 
 
Password: 123456 
 

Cannot 
login and 
show error 
message 

Popup 
message 
“invalid 
credential” 

Pass 

4. Empty email and 
password 

Email: 
 
Password:  
 

Cannot 
login and 
show error 
message 

Popup 
message 
“Email and 
Password be 
empty” 

Pass 

5. Google account 
login by click the 
Google button 

 Login 
successful 
and navigate 
to user home 
page 

Login 
successful 
and navigate 
to user home 
page 

Pass 

6. Fill in manager’s 
account email and 
password 

Email: 
manager1@gmail.com 
 
Password:  
123456 
 

Login 
successful 
and navigate 
to sales 
report page 

Login 
successful 
and go to 
sales report 
page 

Pass 

 

6.1.3 Add to Cart and Check Out 
Table 6 Cart and Check Out Testing 

No. Test Case Description Test Data Expected 
Outcome 

Actual 
Outcome 

Pass/Fail 

1. Add product to cart 1 product in cart 
with price RM 
6.50 

Calculate 
total amount 
equal to RM 
6.50 in check 
out 

Pay RM 
6.50 
successful 

Pass 

mailto:user1@gmail.com
mailto:user1@gmail.com
mailto:user12@gmail.com
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2. Add 3 same products 
to cart  

3 products in cart 
each RM 6.50 

Calculate 
total amount 
equal to RM 
19.50 

Pay RM 
19.50 
successful 

Pass 

3. Add 3 different 
products to cart  

1st product with 
RM 6.50, 2nd 
product with RM 
4.60, and 3rd 
product with RM 
8.00 

Calculate 
total amount 
equal to RM 
19.10  

Pay RM 
19.10 
successful 

Pass 

4. Add 3 same products 
to cart  

3 products in cart 
each RM 6.50 and 
apply voucher 
RM 1.00 

Total amount 
equal to RM 
19.50 and 
pay RM 
18.50 
successful 

Pay RM 
18.50 
successful 

Pass 

5. Add 3 same products 
to cart  

3 products in cart 
with RM 6.50 and 
apply voucher 
RM 3.00 

Total amount 
equal to RM 
19.50 and 
pay RM 
16.50 
successful 

Pay RM 
16.50 
successful 

Pass 

 

6.1.4 Card Payment  
Table 7 Card Payment Testing 

No. Test Case Description Test Data Expected 
Outcome 

Actual 
Outcome 

Pass/Fail 

1. Insert valid card 
information 

Card number: 
4242 4242 4242 
4242 
 
Expired date: 
10/27  
 
Cvv: 123 
 
Country: 
Malaysia  

Payment 
Successful 

Paid 
Successful 

Pass 

2. Insert invalid card 
number 

Card number: 
1111 4242 4242 
4242 
 
Expired date: 
10/27 
 

Show error 
message 
“Your card 
number is 
invalid” 

Show 
message 
“Your card 
number is 
invalid” 

Pass 
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Cvv: 123 
 
Country: 
Malaysia 

3. Insert invalid Expired 
Date 

Card number: 
1111 4242 4242 
4242 
 
Expired date: 
10/20 
 
Cvv: 123 
 
Country: 
Malaysia 

Show error 
message 
“Your card’s 
expiration 
year is 
invalid” 

Show error 
message 
“Your 
card’s 
expiration 
year is 
invalid” 

Pass 

4. Insert invalid country Card number: 
4242 4242 4242 
4242 
 
Expired date: 
10/27 
 
Cvv: 123 
 
Country: United 
Kingdom 

Unable to 
click pay 
button 

Unable to 
click pay 
button 

Pass 

5. Empty card 
information 

Card number:  
 
Expired date:  
 
Cvv:  
 
Country: 
Malaysia 

Unable to 
click pay 
button 

Unable to 
click pay 
button 

Pass 

 

 

6.1.5 Create Post 
Table 8 Create Post Testing 

No. Test Case Description Test Data Expected 
Outcome 

Actual 
Outcome 

Pass/Fail 

1. Create New Post with 
image and description 

Image: image 1 
 
Description: 
Good 

Successfully 
post 

Successfully 
post 

Pass 



CHAPTER 6 

149 
Bachelor of Computer Science (Honours)  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

2. Create New Post 
without image and 
description 

Image:  
 
Description:  

Cannot post 
and show 
error 
message  

Cannot post 
and show 
error 
message in 
description 
box 

Pass 

3. Create New Post 
without image  

Image:  
 
Description: 
Good 

Cannot post 
and show 
error 
message 

Cannot post 
and show 
error 
message 
“Please 
select an 
image” 

Pass 

4. Create New Post 
without description 

Image: image 2 
 
Description:  

Cannot post 
and show 
error 
message 

Cannot post 
and show 
error 
message in 
description 
box 

Pass 

 

6.1.6 Post 
Table 9 Post Testing 

No. Test Case Description Test Data Expected 
Outcome 

Actual 
Outcome 

Pass/Fail 

1. Like, comment, and 
share post 

Like:1 
 
Comment: Nice 
 
Share 
 

Successful 
like the post, 
post 
comment, 
and share the 
post 

Successful 
like the post, 
post 
comment, 
and share 
the post 

Pass 

2. Edit the post Image: image 5 
 
Description: Very 
Good 

Successful 
edit the post 
image and 
description 

Successful 
change the 
post image 
and 
description 

Pass 

3. Edit other user’s posts  No option for 
edit other 
user’s posts 

No option 
for edit other 
user’s posts 

Pass 

4. Delete the post  Successful 
delete post 

Successful 
remove the 
post 

Pass 

5. Delete other user’s 
posts 

 No option for 
delete other 
user’s posts 

No option 
for delete 
other user’s 
posts 

Pass 
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6. Edit comment Comment: So 
good 

Successful 
edit comment 

Successful 
change the 
comment 

Pass 

7. Edit other user’s 
comment 

Comment: So bad No option for 
edit other 
user’s 
comment 

No option 
for edit other 
user’s 
comment 

Pass 

8. Delete comment  Successful 
delete 
comment  

Successful 
remove 
comment 
from the 
post 

Pass 

9. Delete other user’s 
comment 

 No option for 
delete other 
user’s 
comment 

No option 
for delete 
other user’s 
comment 

Pass 

 

 

6.1.7 Edit User Profile 
Table 10 Edit User Profile Testing 

No. Test Case Description Test Data Expected 
Outcome 

Actual 
Outcome 

Pass/Fail 

1. Edit all the 
information with valid 
data 

Profile Picture: 
picture 123 
 
Username:  
User 123 
 
Phone No.:  
0191234567 
 
Bio:  
Hello, I’m Alex 

Successful 
edit the 
username, 
phone 
number, and 
bio 

Changed the 
username, 
phone 
number and 
bio 

Pass 

2. Edit phone number 
with invalid format 

Profile Picture: 
picture 123 
 
Username:  
User 123 
 
Phone No.:  
0191234567123 
 
Bio:  
Hello, I’m Alex  

Unsuccessful 
edit phone 
number  

Cannot 
change the 
phone 
number 

Pass 
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3. Remove the username 
phone number, and bio 

Profile Picture: 
picture 123 
 
Username:  
 
Phone No.:  
 
Bio:  

Successful 
edit the 
username, 
phone 
number, and 
bio 

Changed the 
username, 
phone 
number and 
bio 

Pass 

 

6.1.8 Add Product 
Table 11 Add Product Testing 

No. Test Case Description Test Data Expected 
Outcome 

Actual 
Outcome 

Pass/Fail 

1. Insert all the valid data Image: image 1 
 
Product Name: 
Dutch Lady Milk 
 
Description: 
Dutch Lady fresh 
milk (1L) 
 
Actual Price: 
RM 8.00 
 
Promote Price: 
RM 6.50 
 
Date: 2024-09-19 
 

Successful 
add a product 

Successful 
add a 
product 

Pass 

2. Without insert product 
name 

Image: image 1 
 
Product Name: 
 
Description: 
Dutch Lady fresh 
milk (1L) 
 
Actual Price: 
RM 8.00 
 
Promote Price: 
RM 6.50 
 
Date: 2024-09-19 

Show error 
message 

Show error 
message 
“Please fill 
in all fields 
before 
adding a 
product” 

Pass 
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3. Without insert product 
description 

Image: image 1 
 
Product Name: 
Dutch Lady Milk 
 
Description: 
 
 
Actual Price: 
RM 8.00 
 
Promote Price: 
RM 6.50 
 
Date: 2024-09-19 

Successful 
add a product 

Successful 
add a 
product 

Pass 

4. Without insert actual 
price 

Image: image 1 
 
Product Name: 
Dutch Lady Milk 
 
Description: 
Dutch Lady fresh 
milk (1L) 
 
Actual Price: 
 
Promote Price: 
RM 6.50 
 
Date: 2024-09-19 

Show error 
message 

Show error 
message 
“Please fill 
in all fields 
before 
adding a 
product” 

Pass 

5. Without select a date Image: image 1 
 
Product Name: 
Dutch Lady Milk 
 
Description: 
Dutch Lady fresh 
milk (1L) 
 
Actual Price: 
RM 8.00 
 
Promote Price: 
RM 6.50 
 
Date:  

Show error 
message 

Show error 
message 
“Please fill 
in all fields 
before 
adding a 
product” 

Pass 
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6.1.9 Edit Product 
Table 12 Edit Product Testing 

No. Test Case Description Test Data Expected 
Outcome 

Actual 
Outcome 

Pass/Fail 

1. Edit all the product 
details 

Product Name: 
Dutch Lady 
Chocolate Milk 
 
Description: 
Dutch Lady 
chocolate milk 
(1L) 
 
Actual Price: 
RM 8.50 
 
Promote Price: 
RM 7.50 
 
Date: 2024-09-20 

Successful 
update the 
product 
details 

Successful 
update the 
product 
details 

Pass 

2. Edit the product name 
to empty 

Product Name: 
 
Description: 
Dutch Lady fresh 
milk (1L) 
 
Actual Price: 
RM 8.00 
 
Promote Price: 
RM 6.50 
 
Date: 2024-09-19 

Show error 
message 

Show error 
message 
“Please fill 
in all require 
fields” 

Pass 

3. Edit the product 
description to empty 

Product Name: 
Dutch Lady Milk 
 
Description: 
 
Actual Price: 
RM 8.00 
 
Promote Price: 
RM 6.50 
 
Date: 2024-09-19 

Successful 
update the 
product 
details 

Successful 
update the 
product 
details 

Pass 
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4. Edit the actual price to 
empty 

Product Name: 
Dutch Lady Milk 
 
Description: 
Dutch Lady fresh 
milk (1L) 
 
Actual Price: 
 
Promote Price: 
RM 6.50 
 
Date: 2024-09-19 

Show error 
message 

Show error 
message 
“Please fill 
in all require 
fields” 

Pass 

5. Edit the promote price 
to empty 

Product Name: 
Dutch Lady Milk 
 
Description: 
Dutch Lady fresh 
milk (1L) 
 
Actual Price: 
RM 8.00 
 
Promote Price: 
 
Date: 2024-09-19 

Show error 
message 

Show error 
message 
“Please fill 
in all require 
fields” 

Pass 

 

6.1.10 Edit Manager Profile 
Table 13 Edit Manager Profile Testing 

No. Test Case Description Test Data Expected 
Outcome 

Actual 
Outcome 

Pass/Fail 

1. Edit all the manager 
profile details 

Profile Picture: 
picture 111 
 
Username:  
User 123 
 
Phone No.:  
0121234567 
 
Organization: 
ECONSAVE 
 
Bio:  
Hello, I’m John 

Successful 
update 
profile details 

Update all 
the profile 
details 
success 

Pass 
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2. Edit the username to 
empty 

Profile Picture: 
picture 111 
 
Username:  
 
Phone No.:  
0121234567 
 
Organization: 
ECONSAVE 
 
Bio:  
Hello, I’m John 

Successful 
update 
profile details 

Update all 
the profile 
details 
success 

Pass 

3. Edit the phone number 
with invalid format 

Profile Picture: 
picture 111 
 
Username:  
User 123 
 
Phone No.:  
012123456711 
 
Organization: 
ECONSAVE 
 
Bio:  
Hello, I’m John 

Show error 
message 

Show error 
message 
“Please 
enter a valid 
phone 
number 
format” 

Pass 

4. Edit the bio to empty  Profile Picture: 
picture 111 
 
Username:  
User 123 
 
Phone No.:  
0121234567 
 
Organization: 
ECONSAVE 
 
Bio:  

Successful 
update 
profile details 

Update all 
the profile 
details 
success 
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6.1.11 Admin Dashboard 
Table 14 Admin Dashboard Testing 

No. Test Case 
Description 

Test Data Expected 
Outcome 

Actual 
Outcome 

Pass/Fail 

1. Edit all user details Email: 
user1@gmail.com 
 
Username: 
User 1 
 
Phone No.: 
0121234567 
 
Bio: 
Hi, I’m Steve 

Successful 
update user 
details 

Update user 
details 
success 

Pass 

2. Delete the user 
details  

 Delete all 
the details of 
the user 

Delete all 
the details of 
the user  

Pass 

3. Edit all manager 
details 

Email: 
manager1@gmail.com 
 
Username: 
Manager 1 
 
Phone No.: 
0161234567 
 
Bio: 
Hi, I’m Olivia 

Successful 
update 
manager 
details 

Update 
manager 
details 
success 

Pass 

4. Delete the manager 
details  

 Delete all 
the details of 
the manager 

Delete all 
the details of 
the manager  

Pass 

 

 

 

 

 

 

 

 

mailto:user1@gmail.com
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6.2 User Testing 
 

6.2.1 User 1: Lew Tian Shan 
Table 15 User 1 Testing 

Test Case Register Login Add To Cart Payment 
Description Fill all the fields 

with valid data 
Fill in valid account 
credential 

Add a few 
products 

Fill in valid card 
information 

Expected 
Outcome 

Successful 
register an 
account 

Successful login Add a few 
products and 
show calculated 
total amount 

Successful pay 
the total amount 

Actual 
Outcome 

Successful 
register an 
account 

Successful login 
and  

Shown calculated 
total amount 

Successful paid 
the total amount 

Result 

  
 

  

  
 
 

 

Pass/Fail Pass Pass Pass Pass 
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6.2.2 User 2: Ling Jing 
Table 16 User 2 Testing 

Test Case Register Login Create Post Edit Post 
Description Fill in with invalid 

email format and 
password that 
does not match 
with confirm 
password 
 

Fill in valid account 
credential and 
empty input 

 Select an image 
and write 
description for 
post. Also try not 
fill any fields. 

Edit post 
description, also 
try to edit other 
user’s post. 

Expected 
Outcome 

Unable to register 
an account and 
show error 
message 

Login not success 
and show error 
message 

For fill in all 
fields, successful 
post. 
 
For not fill in any 
fields, unable to 
post and show 
error message. 

Update post 
success for own 
post 
 
Unable to edit 
other user’s post 

Actual 
Outcome 

Popup error 
message “The 
email is badly 
formatted” and 
“passwords do not 
match”  

Popup error 
message “invalid 
credential” and 
“Email and 
Password cannot be 
empty” 
 

Successful post 
when fill in all the 
fields 
 
Unable post when 
not fill in any 
fields 

Update post 
success for own 
post 
 
No option to edit 
other user’s post 

Result 
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Pass/Fail Pass Pass Pass Pass 

 

6.2.4 User 4: Chong ZhenWei 
 

Table 17 User 3 Testing 
Test Case Edit Comment Delete Comment Edit User Profile 
Description Edit own comment and 

try edit other user’s 
comment 

Delete own comment and 
try delete other user’s 
comment 

Edit all user profile 
details and try change 
username and bio to 
empty 

Expected 
Outcome 

Successful update 
comment 
 
Unable edit other user ‘s 
comment 

Successful delete 
comment 
 
Unable delete other user’s 
comment 

Successful update the 
user profile details 

Actual 
Outcome 

Update comment success  
 
No option for edit other 
user’s comment 

Delete comment success 
 
No option for delete other 
user’s comment 

Successful update the 
user profile details 
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Result 

 
 
 

 

 

 
  

 

 
 

 
Pass/Fail Pass Pass Pass 
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6.2.3 User 3: Raymond Lim Weng Kuin 
 

Table 18 User 4 Testing 
Test Case Add Product Edit Product Edit Manager Profile 
Description Fill in all fields and try 

not fill in any fields 
Change all the product 
details and try not fill the 
promote price 

Edit all manager profile 
details and try change 
username and bio to 
empty 

Expected 
Outcome 

Successful add a product  
 
Unable to add product 
and show error message 

Successful update the 
product details  
 
Unable to save the changes 
and show error message 
 

Successful update the 
manager profile details 

Actual 
Outcome 

Successful add a product 
when fill in all fields 
 
Unable to add product 
and show error message 
“Please fill in all 
required fields before 
adding a product” 

Successful update the 
product details when fill in 
all the fields 
 
Unable to save the changes 
and show error message 
“Please fill in all required 
fields” 
 

Successful update the 
manager profile details 

Result 
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Pass/Fail Pass Pass Pass 
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6.2.5 User 5: Yong Wei Lok 
Table 19 User 5 Testing 

Test Case Admin Dashboard – Edit and Delete 
User Details 

Admin Dashboard – Edit and Delete 
Manager Details 

Description Edit and delete user details  
Expected 
Outcome 

Successful update user details  
 
Successful delete user details  

Successful update manager details  
 
Successful delete manager details 

Actual 
Outcome 

Successful update user details  
 
Successful delete user details 

Successful update manager details  
 
Successful delete manager details 

Result 

 
 

 

 
 

 
Pass/Fail Pass Pass 

 



CHAPTER 6 

164 
Bachelor of Computer Science (Honours)  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

6.3 Objectives Evaluation 
 

The "Food Waste Mobile Application with Gamification" effectively meets its outlined 

objectives, demonstrating a comprehensive approach to addressing food waste through a gamified 

mobile solution. The first objective, which focuses on studying existing food waste gamified 

applications, is achieved through an extensive literature review. The document analyses a range of 

applications, such as the Too Good To Go app and similar gamification solutions, identifying both 

strengths and limitations in current industry practices. This thorough evaluation provides a solid 

foundation for the subsequent development of a unique application. 

The second objective, which aims to propose gamification elements and data management 

solutions for addressing food waste, is well-executed. The application integrates game mechanics 

like points, leaderboards, and challenges, which are designed to motivate users to engage in 

sustainable food practices. Furthermore, the use of Firebase for data management ensures efficient 

handling of user and supermarket data, supporting scalability and functionality across various 

markets. 

In line with the third objective, the project successfully develops a mobile application with 

engaging gamification features. These include leaderboards, badges, and competitions, which 

enhance user motivation. The design caters to both end users and supermarkets, addressing the 

problem from both supply and demand perspectives. Additionally, the application's potential for 

multi-market expansion is highlighted, increasing its overall impact. 

Finally, the fourth objective, which involves evaluating the application through usability 

testing, is also met. User feedback demonstrates that the application is easy to use and enjoyable, 

effectively encouraging sustainable behavior. The results show that the gamified elements, 

combined with the user-friendly interface, enhance engagement and raise awareness about food 

waste. 
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6.4 Concluding Remark 
 

The "Food Waste Mobile Application with Gamification" provides a well-rounded solution 

to the growing problem of food waste, particularly within supermarkets. By successfully 

integrating gamification elements such as points, challenges, and leaderboards, the application 

encourages users to adopt more sustainable food consumption habits. Its design effectively targets 

both consumers and suppliers, addressing the issue from both ends of the supply chain. The 

application's scalability and multi-market potential, combined with its user-friendly interface and 

positive usability feedback, demonstrate its effectiveness in fostering long-term behavioral change. 

Overall, the project achieves its objectives and contributes meaningfully to efforts in reducing food 

waste and promoting environmental sustainability. 
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CHAPTER 7 Conclusion and Recommendation 
 

7.1 Conclusion 
 

 The development of the Food Waste Mobile Application with Gamification demonstrates 

a promising solution to the pressing issue of food waste in supermarkets. By integrating 

gamification techniques such as points, challenges, and rewards, the app effectively transforms 

routine activities into engaging experiences that encourage users to adopt more sustainable food 

consumption practices. This approach not only motivates users to reduce food waste but also 

fosters a sense of community through features like leaderboards and social interaction, promoting 

collective action toward environmental sustainability. 

 

 The application stands out by addressing both the supply and demand aspects of food 

waste, something that existing solutions often overlook. On the supply side, supermarket managers 

can monitor and manage food products nearing expiration, offering incentives to reduce waste. On 

the demand side, consumers are encouraged to purchase near-expiry products at discounted rates, 

helping to prevent unnecessary disposal while also benefiting economically. This dual approach 

enhances the application's impact by creating a bridge between retailers and consumers in the fight 

against food waste. 

 

 Usability testing revealed that the application is user-friendly, easy to navigate, and 

enjoyable, successfully engaging users in sustainable behaviour without feeling burdensome. By 

leveraging gamification, the app taps into intrinsic motivations such as competition, achievement, 

and reward, which drives long-term user engagement. The results of the tests also indicated 

increased awareness among users about the environmental and social consequences of food waste, 

highlighting the app’s effectiveness as both an educational tool and a behavioural change agent. 

 

 Overall, the Food Waste Mobile Application with Gamification marks a significant 

contribution to the field of food waste management. It not only provides a practical tool for 

supermarkets and consumers but also promotes a cultural shift toward more sustainable 
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consumption patterns. By harnessing the power of technology and gamification, this project brings 

forward a scalable and impactful solution that aligns with global sustainability goals, particularly 

the aim to halve food waste by 2030. 

 

7.2 Recommendation 
 

While the Food Waste Mobile Application with Gamification has shown significant potential to 

reduce food waste through user engagement, there are several areas for future enhancement that 

could further increase its impact, functionality, and scalability. 

 

1. Expansion of User Base and Markets: The application could be expanded to target other 

sectors of the food supply chain, such as restaurants, food manufacturers, and wholesalers. By 

broadening its scope, the app can increase its user base and further reduce food waste across 

different industries and regions. 

 

2. Integration of Advanced Analytics: Incorporating data analytics and machine learning can 

provide more personalized user experiences. The app could track individual behaviours and 

suggest actions like purchasing near-expiry items, reducing food waste more efficiently. Predictive 

analytics could also help supermarkets better manage stock, reducing overall waste. 

 

3. Competition with AI: A new feature could involve users competing against AI in the gamified 

tasks. For example, the AI could simulate different food waste management scenarios or challenge 

users to beat its scores in finding near-expiry products. This would add an extra layer of 

competition and engagement, encouraging users to improve their food waste management skills 

and strategies. 

 

4. Stage Progression with Target Points: Introducing a structured level system would require 

users to clear each stage before advancing to the next. To proceed, users must achieve a minimum 

target score, such as 30 points or higher. This challenge-based progression would motivate users 
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to perform better, adding an element of strategy and goal setting, while also ensuring continuous 

engagement throughout the app. 

 

6. Partnerships with Food Banks and Charities: Expanding the app’s social impact through 

collaborations with food banks and charities could create a direct link for users to donate near-

expiry products. Streamlining the donation process would enhance the app’s community and 

sustainability focus. 
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