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ABSTRACT 

 

This project, titled ñSmart Management System for Tuition Centre Operationsò, aims to 

develop a comprehensive solution to meet and fulfil the unique needs of small-sized tuition 

centres. The system addresses key challenges such as ineffective manual administrative and 

daily operational tasks, a lack of affordable management software, and poor communication 

between parents and tutors. This project prioritises rapid prototyping, iterative feedback from 

users, and continual refinement by utilising the Rapid Application Development (RAD) 

methodology. This ensures that the final product effectively satisfies user needs.  

 

This system features a robust set of key modules, which include user authentication, student 

management, course management, class management with biometric facial recognition for 

attendance tracking, fee management, communication, and reporting and analytics. The system 

is created with Visual Studio Code (VS Code), Cloud Firestore Database, Firebase Functions, 

Firebase Authentication, Firebase Storage, Flutter, Dart, Node.js, JavaScript, and Python. The 

goals of this project are to increase communication between parents and tutors, streamline 

administrative and daily operational tasks, and boost the overall efficiency of tuition centres.  

 

This project not only offers a practical tool for tuition centre management but also contributes 

valuable insights into the fields of educational technology and software development. The 

deployment of this system is expected to significantly reduce manual workload, reduce human 

errors, and foster better engagement between administrators, tutors, students, and parents.  

 

Area of Study: Application Development, Software Development 

 

Keywords: Tuition Centre Management System, Biometric Facial Recognition, Administrative 

Automation, Android Mobile Application, Flutter Mobile Application, Full-Stack 

Mobile Development 
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Chapter 1 

Introduction 

 

Chapter 1 consists of eight different sections, such as background information which highlights 

the vital role of tuition centres in enhancing student learning, problem statement and motivation 

which identify the current issues faced, project objectives that analyse the goals to be achieved, 

project scope which describe seven key modules that need to be developed in this project, 

proposed approach outlines the flowchart of the project, impact, significance, and contribution, 

report organisation that structures the reportôs content flow, and a summary. 

 

1.1 Background Information 

In this fast-paced education-centred era, tuition plays an extremely vital roleШfor primary school, 

secondary school, or university students. Tuition centres offer several extra courses outside of 

school hours for students to enhance their knowledge in different subjects [1]. However, the 

majority of tuition centre management still relies on traditional methods, which involve using 

paper and pen for a huge amount of paperwork every day. These manual processes are time-

consuming, prone to mistakes, and inefficient. 

 

With the continuous development of modern technology in the 21st century, digital solutions 

are becoming increasingly necessary as they can streamline daily operations, enhance 

communication, and simplify tasks. All the issues mentioned above can be resolved with the 

aid of a tuition centre management system. An effective tuition centre management system can 

help automate most of the administrative tasks and save valuable time. For example, the system 

will send related reminders and alert messages to all parents and students automatically, such 

as new announcements, fee reminders, or important updates [2]. 

 

This project aims to develop a ñSmart Management System for Tuition Centre Operationsò. 

This system is designed to streamline administrative workflows, manage all data centrally and 

transparently, foster the engagement between tutors and parents, and automate various 

academic functions. Hence, the tuition centresô management team can operate their centre more 

effectively and simplify their daily tasks, tutors can focus on teaching, while students can focus 
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on their academic progress. With the tuition centre management system, the entire process is 

super easy and efficient, and only takes a few seconds. 

 

1.2 Problem Statement and Motivation 

This project outlines three main problem statements which affect small-sized tuition centres. 

This includes the lack of an affordable tuition centre management system, inefficiency in 

attendance management and challenges in parental communication and engagement. These 

issues emphasise the need for an efficient and cost-effective tuition centre management solution. 

 

i. Lack of an affordable tuition centre management system 

Small-sized tuition centres often struggle to effectively manage their administrative 

and operational tasks due to limited financial resources. Nowadays, there are 

several types of tuition centre management systems or software development 

companies available in the market. However, all the systems are costly and unable 

to be afforded by the small-sized tuition centres. Rather than subscribing to or 

developing a costly system, they wish to manage their administrative tasks 

manually. As a result, this will reduce overall productivity and make it prone to 

human error. 

 

ii. Inefficiency in attendance management 

Tutors are required to take attendance manually, which is not only time-consuming 

but also prone to human error. For example, assuming there are 80 students in a 

class, the tutor needs to call their names one by one before each class 

commencement and record their attendance. If there are students who are late to 

class, the tutor will need to repeat the process at the end of the class to ensure that 

each studentôs attendance is recorded. This manual process detracts from the tutorôs 

valuable teaching time and studentsô precious learning time. 

 

iii. Challenges in parental communication and engagement 

Parents face significant challenges in tracking their childrenôs progress due to 

inadequate communication channels with tutors. Most of the small-sized tuition 
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centres rely on the WhatsApp application to broadcast their latest updates or 

announcements. But there is a problem here, when the messages are sent out, there 

is no guarantee that all parents receive them on time, or some parents may overlook 

them. This results in inconsistencies and gaps in communication between parents 

and tutors. Moreover, they often remain uninformed about what their children are 

learning, hence leading to a disconnect between the family and the tuition centre. 

 

This project, ñSmart Management System for Tuition Centre Operationsò, is motivated and 

inspired by the previous teaching experience in a tuition centre. Due to the lack of 

implementation of the management system, the operational and administrative tasks can only 

be done manually, and the communication with parents can only be done via the WhatsApp 

application. For example, publish new announcements, check attendance before and after the 

class, update each studentôs learning status to their parents, etc. Resulting in time-consuming 

and adding additional tasks which could be automated by the management system. By 

developing a smart management system, this project not only improves the efficiency of the 

tuition centre operations but also enhances the educational experience for both students and 

tutors.  

 

1.3 Project Objectives 

The main goal of ñSmart Management System for Tuition Centre Operationsò is to develop an 

application to overcome the inefficiencies and inconveniences faced by small-sized tuition 

centres. This project identifies three key objectives such as to develop a user-friendly smart 

management system, to track biometric class attendance using facial recognition, and to 

enhance communication and transparency between parents and tutors. This system aims to 

enhance overall efficiency, streamline operations, and provide a cost-effective solution for 

tuition centre management. 

 

i. To develop a user-friendly smart management system for tuition centre 

operations 

The main objective of this project is to develop a user-friendly and comprehensive 

tuition centre management system that addresses the daily operational and 

administrative tasks of small-sized tuition centres that are handled manually. As the 
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system develops, the traditional methods of administration, which use paper and 

pen, will be eliminated to encourage recycling, and all the data will be stored 

securely and transparently in the database. This system will be user-friendly to all 

the tuition centres in the market. The system will automate administrative tasks, 

improve communication between parents and tutors, improve educational 

experience for students and tutors, and enhance overall efficiency. Hence, tutors 

can focus on the teaching progress while students can focus on the learning process. 

 

ii. To track biometric class attendance using facial recognition 

This project aims to implement a robust attendance tracking system that utilises 

biometric face recognition technology. The biometric attendance tracking module 

addresses the problem of friend impersonation, resulting in inconsistent attendance 

performance. This system will also eliminate issues such as duplicate attendance 

taking and errors in manual recording. In the traditional method, tutors will take 

attendance one by one by calling their names before starting the class. If there are 

students who are late to class, the tutors will need to check the attendance once 

again before the end of the class. By automating attendance tracking, this module 

will save time, reduce paper usage, eliminate friend impersonation, and ensure that 

each studentôs presence is recorded reliably and efficiently. 

 

iii. To enhance communication and transparency between parents and tutors 

Another key objective is to create a platform of communication tools that will 

significantly improve communication and transparency between parents and tutors. 

Administrators will publish the latest announcements and real-time updates, 

ensuring that parents are always informed. Additionally, it will provide parents with 

tools to track their children's academic progress and directly communicate with 

tutors about their childrenôs performance and behaviour in the class. This system 

will bridge the communication gap, increase engagement for parents, and ensure 

parents are fully informed about their childrenôs learning activities and progress in 

the tuition centre. 
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1.4 Project Scope 

The project scope encompasses the development of a ñSmart Management System for Tuition 

Centre Operationsò, which integrates multiple modules to streamline the administrative, 

academic, and learning tasks. Key modules include the user authentication module for role-

based access control, the student management module for centralised student information, the 

course management module for courses organisation, the class management module for class 

scheduling and biometric attendance tracking, the fee management module will automate 

invoicing and payment reminders, the communication tools for enhancing the interaction 

between tutor and parents and the reporting and analytics module for providing valuable 

insights through performance and financial reports. These modules aim to create a 

comprehensive, user-friendly system that enhances the efficiency of operational and 

administrative tasks. 

 

i. User authentication module 

This system will be featured in a strong user authentication module with safe login, 

and it will have role-based access control. There are four different roles in this 

system, such as administrators, tutors, students, and parents. Each of the roles can 

only access relevant features and data to enhance security and ensure that sensitive 

information is protected. For example, the administrators can access and manage 

all the data in the system, tutors can only access and manage the students and 

courses that are assigned by the administrators, students can only access the courses 

that are registered, and parents can only manage their childrenôs profiles. 

 

ii. Student management module 

The project will include a comprehensive student management module that enables 

administrators and tutors to centrally manage all aspects of student information 

within a unified digital platform. This module allows for the effective management 

of students' personal information, such as contact information and emergency 

contacts. Besides, it will also ensure the security of enrolment records and class 

attendance histories and simplify the student registration process. By centralising 

the students' information, this module avoids duplicate data entry, decreases 

administrative errors, and allows for tailored learning experiences. 
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iii. Course management module 

This module enables administrators to create new courses and manage existing 

courses by defining the learning objectives, duration, and price structures. Tutors 

are allowed to manage each course that is assigned by the administrator. For 

example, the tutor can create new class schedules. All the assessments will be 

managed within the system and provide a centralised platform for all academic 

activities. This dual-level management strategy ensures that administrators 

maintain supervision and strategic control, while tutors have the operational 

flexibility to provide personalised education. 

 

iv. Class management module 

The system enables tutors to create flexible class schedules by specifying dates, 

starting time, and ending time for their assigned courses. This module also allows 

for real-time synchronisation of class schedules and class information into 

administratorsô, studentsô, parentsô, and tutorsô calendars. Besides, this module is 

integrated with the advanced biometric facial recognition attendance tracking 

technology, which enables tutors and administrators to capture studentsô attendance 

easily throughout each class session. This biometric attendance tracking system 

replaces the manual roll call processes, reduces human error, prevents friends from 

impersonating, and provides real-time attendance data. 

 

v. Fee management module 

This module helps to automate and streamline the billing and payment process. 

Administrators are able to generate and manage the monthly student bills that 

include breakdowns of course fees, additional charges, and discounts. Besides, it 

also supports automated invoices and receipts generation, which makes invoices 

and receipts easily accessible by allowing users to download them in PDF format 

for record-keeping and offline reference. To improve communication efficiency, 

the module will send email notifications to parents immediately upon the bills 

being generated. This module also has the overdue payment reminder feature that 

automatically sends overdue reminders to parents seven days after the bill is 

generated, which helps in reducing manual follow-up efforts and improving fee 
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collection rates. The module helps tuition centre manage their finances more 

effectively, reducing administrative tasks and ensuring transparency and timely 

payments. 

 

vi. Communication module 

The communication module eases communication between administrators, tutors, 

students, and parents. This module includes an integrated internal messaging 

system that allows for secure one-on-one contact between any users, which allows 

confidential discussions about specific academic concerns, administrative issues, 

or individualised feedback exchanges. Furthermore, the module also includes an 

advanced group messaging system that automatically creates course-specific 

communication groups by adding the administrators, respective assigned tutors, 

and all the respective registered students. This allows efficient broadcast 

communication, class-wide announcements, and collaborative discussions. This 

dual-messaging strategy, which integrates with email notification, is allowing for 

both private consultations and group coordination to take place on the same 

platforms, eliminating the need for external communication tools while keeping the 

conversations confidential and transparent. 

 

vii. Reporting and analytics module 

This project will include a comprehensive reporting and analytics module that 

provides valuable insights and performance data. This module gives administrators 

access to extensive financial data that breaks down revenue by grade level and 

specific course, which allows them to discover the most profitable academic 

offerings. Administrators can also view the tutorsô and studentsô performance 

analytics, which include crucial indicators such as the number of courses each tutor 

teaches, workload distribution, and individual student attendance. Tutors are also 

granted access to their respective studentsô attendance performance analytics, 

parents have dedicated access to their childrenôs attendance performance analytics, 

and students can check their own attendance performance analytics. These insights 

will enable transparent and data-driven decision-making, which enhances 
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operational efficiency and prompts intervention for students with irregular 

attendance records. 

 

1.5 Proposed Approach / Study 

 

Figure 1.5.1 Flowchart of Smart Management System for Tuition Centre Operations 
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Figure 1.5.1 depicts the flowchart of the project ñSmart Management System for Tuition Centre 

Operationsò. The flowchart begins with a start point in the user authentication module, which 

branches into two main user categories, which are ñStudent & Parentò and ñStaffò. Each 

category then splits further based on specific roles, including student, parent, tutor, and 

administrator. The authentication process is consistent across all roles. Users having the options 

of signing up or signing in, if the authentication attempts fail, then it will result in an ñEndò 

state. However, successful authentication allows users access to their distinctive home pages 

with role-specific features. 

 

All roles have similar access privileges, which include the ability to access the home page, 

inbox communications, announcements, calendar schedules, download invoices and receipts, 

view attendance and performance analytics, search courses and classes, profile information, 

and language preference. In addition, tutors and administrators are allowed to manage classes 

and class attendance. Meanwhile, parents additionally have access to view their children's 

profile information lists and make payments to their childrenôs student bills, tutors can create 

new classes, and administrators can manage the student bills. Lastly, the system ends with a 

log-out function that ensures secure session termination for all roles. 

 

1.6 Impact, Significance, and Contribution 

The proposed ñSmart Management System for Tuition Centre Operationsò has a vital impact 

on small-sized tuition centres by addressing inefficiencies in conventional administrative and 

operational procedures. This project minimises human error and drastically cuts down on 

manual labour by integrating several key modules. These integrated modules allow tutors to 

allocate more time to teaching and allow students to concentrate on their academic 

development. Hence, this helps to improve and enhance the overall educational experience. 

 

The significance of this project arises from its capacity to offer an extensive and cost-effective 

solution which tailored to the needs of small-sized tuition centres, which frequently lack access 

to reasonably priced management tools. By utilising this system, it bridges the gap between 

students, parents and tutors and fosters greater transparency and engagement. For example, 

parents can monitor their childrenôs progress conveniently through the system, get the latest 

updates and communicate with tutors directly. Tutors can focus on their teaching progress, 
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students can prioritise their learning experiences, and administrators can handle their 

administrative tasks efficiently. 

 

Besides, this project offers significant contributions to various stakeholders and the broader 

field of Information Technology. For researchers, it provides valuable insights and a reference 

point for similar studies in educational technology. Information Technology specialists can 

build upon the design and development strategies of this project to enhance functionalities in 

related systems. By introducing a cost-effective, comprehensive solution, this project could be 

developed into a new tool in the field of educational technology, which offers huge benefits to 

tuition centre owners by automating administrative and operational tasks and improving overall 

efficiency. 

 

1.7 Report Organisation 

The report is organised and divided into seven separate chapters. The first chapter is the 

introduction, which includes background information, problem statement, motivation, project 

objectives, project scope, proposed approach, impact, significance, contribution, report 

organisation, and summary. The second chapter is the literature review, which comprises 

discovering similar projects, reviewing existing systems, and a summary. The third chapter is 

the system methodology, which consists of methodology, system design, timeline, and a 

summary. The fourth chapter is the system design, which covers program development and a 

summary. The fifth chapter is the system implementation, which contains system requirements, 

settings and configurations, system operation, implementation issues and challenges, and a 

summary. The sixth chapter is the system evaluation and discussion, which outlines system 

testing, testing setup and results, objectives evaluation, and a summary. The last chapter is a 

conclusion and recommendations.  

 

1.8 Summary 

In conclusion, the ñSmart Management System for Tuition Centre Operationsò is designed to 

address the inefficiencies of small-sized tuition centres by automating administrative and 

operational tasks. In this fast-paced educational landscape, tuition centres play a crucial role in 

enhancing studentsô learning. However, many small-sized tuition centres still rely on 
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conventional, outdated and error-prone manual processes like paper-based administrative tasks. 

This project highlighted three key problem statements and three primary project objectives by 

integrating seven essential modules. The proposed approach of this project is to employ a 

comprehensive role-based access control system, with each role having access to different 

features and functionalities while ensuring operational efficiency. The systemôs impact lies in 

reducing manual workload, minimising human error and improving efficiency. Its significance 

is in providing a cost-effective, tailored solution for small-sized tuition centres and fostering 

transparency and engagement. Lastly, this project also contributes to educational technology 

by providing insightful information for IT professionals and researchers. 
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Chapter 2 

Literature Review 

 

Chapter 2 consists of three different sections, which include similar projects, existing systems, 

and a summary. This chapter provides an in-depth analysis of the existing tuition centre 

management systems and similar projects on the Internet. The purpose of the analysis is to gain 

insightful information about the objectives, procedures, limitations, and recommendations for 

the future work of this project. Besides, this chapter aims to evaluate the strengths and 

weaknesses of the existing tuition centre management system. 

 

2.1 Similar Projects 

In this section, one similar project has been successfully analysed, which is ñAutomated 

Attendance System Based on Face Recognition Using OpenCVò [3]. This analysis offers 

valuable insights into leveraging biometric attendance-taking technology, which is facial 

recognition. 

 

2.1.1 Automated Attendance System Based on Face Recognition Using OpenCV [3] 

The proposed automated attendance system leverages image capturing, face recognising, pre-

processing, database construction, and post-processing to streamline attendance tracking in 

educational settings. To ensure precise identification, the process starts with frontal images of 

the students, which are then followed by advanced face detection and pre-processing 

techniques. The system stores face models and attendance records in a MongoDB database. 

MongoDB makes it possible to retrieve data and generate reports quickly. The collected photos 

are refined by post-processing techniques to guarantee high facial recognition accuracy. The 

system also incorporates email and push notifications to enhance overall engagement and 

operational efficiency.  

 

Figure 2.1.1.1 shows the attendance flow diagram using face recognition. The flow starts with 

student and teacher registration then followed by face registration. Once registered successfully, 

the face recognition algorithm starts. If the face is recognised by the algorithm, then the 



CHAPTER 2 LITERATURE REVIEW 

 

Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
13 

 

attendance will be marked and a report will be generated; else the user will be marked as absent, 

and it will report absentees. 

 

 

Figure 2.1.1.1 Screenshot of the attendance flow diagram [3] 

 

i. Image capture 

The automated attendance system begins by capturing the frontal images of 

students using a camera positioned directly in front of them. The camera is kept in 

focus, with adequate lighting to ensure distinct facial features. To have their whole 

face in the frame when taking the picture, students are encouraged to stand at least 

three feet away from the camera. After that, the photos are stored in the database 

for use in facial recognition and attendance tracking in the future. 

 

ii. Face detection 

For the face recognition system to be functional, a trustworthy face detection 

algorithm is essential. These algorithms could make use of facial geometry or adapt 

to changes in appearance due to ageing or other factors. Machine learning 

techniques can improve detection accuracy, as demonstrated in the provided 

attendance flow diagram, as mentioned in Figure 2.1.1.1. Face recognition is the 

first step in the process, after which either identified faces are marked as present or 

unidentified faces are marked as absent. 
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iii. Pre-processing 

Pre-processing is done on images of faces to increase the accuracy of identification 

after they are recognised. Facial expression recognition follows a series of 

processes that include image enhancement, face matching, and comparison with 

stored data in the database. The pre-processing may break down the face into 

components like eyes, nose, and mouth. Each image is associated with a probability 

that indicates the likelihood of accurate detection based on the quality of pre-

processed data. 

 

iv. Database development 

The system stores the face models and attendance information in a storage-level 

database known as MongoDB. The images are stored in JPEG format, which 

provides lossy compression to reduce the file size and ensure it can be retrieved 

quickly. Through data queries and one-to-one mapping between attendees and 

matching face models, the database also makes it possible for the application to 

display studentsô and teachersô profiles. 

 

v. Post-processing 

Post-processing techniques are employed to refine the captured images by 

eliminating extraneous elements like hats or sunglasses. Attendance reports are 

then produced by comparing detected faces with the database entries. These reports 

can be generated monthly or weekly and are shared with parents or guardians as 

needed. The system's accuracy improves with increased usage. The notifications 

are sent to users via email and push notifications to keep staff and students informed 

in real time. 

 

2.2 Existing Systems 

In this section, three existing systems have completed reviews, including MCPlus, iKEY, and 

Prime Tuition. Since the objective of this project is to build a mobile application, all the existing 

systems are reviewed for their mobile versions. 

 



CHAPTER 2 LITERATURE REVIEW 

 

Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
15 

 

2.2.1 MCPlus [4] 

MCPlus, formerly known as The Maths Clinic, is one of the biggest tuition centres in Klang 

Valley, Selangor, with the highest ranked [4]. MCPlus provides a web application and a mobile 

application for students. First, if the student did not have an account before, they are requested 

to sign up for a new account before using it. After logging in to the account, the student will be 

directed to the student profile, and the navigation bar will pop up on the screenôs left side. In 

the navigation bar, the student can choose to perform any of the features. For example, home, 

enter class, timetable, feedback, payment history, notes bank, etc, as shown in Figure 2.2.1.1. 

 

 

Figure 2.2.1.1 Screenshot of the navigation bar in the mobile application 

 

When the student clicks on the button ñEnter Classò, there will be a drop-down list that contains 

the subscription class, replay video, and replay transaction. In the subscription class, the student 

can check all the classes that are subscribed to, as shown in Figure 2.2.1.2. The student can also 

click on the replay video, then they can check all the recorded videos that are categorised by 

date. A timetable that lists all available subjects in chronological order is also provided to allow 

the student user to check their schedule, and the student can download it for the full schedule, 

according to Figure 2.2.1.3. In Figure 2.2.1.4, the students can check their billing information, 

which includes payment and order history. 
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Figure 2.2.1.2 Screenshot of the subscribed class 

 

 

Figure 2.2.1.3 Screenshot of Timetable 

 

 

Figure 2.2.1.4 Screenshot of Billing Info 

 

Inside the notes bank, there are a vast number of notes provided according to each subject 

and tutor. Hence, the student can assess, view, and download the notes provided by the tutor 

in every class through Google Drive to ease revision, as shown in Figure 2.2.1.5 and Figure 

2.2.1.6.  Furthermore, the ñPesan Trooperò will publish all announcements posted by the 

tutor, such as the quote of the day. MCPlus allows the students to submit their feedback or 
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complaints through their mobile application so that all the problems can be solved in a short 

time and satisfy all the students. 

 

 

Figure 2.2.1.5 Screenshot of Notes Bank 

 

 

Figure 2.2.1.6 Screenshot of notes available in Google Drive 

 

The pros of MCPlus are that it offers a well-designed visualisation and layout with a 

colourful and attractive interface for the student. This can help to enhance the student 

experience and be visually appealing. Besides, MCPlus allows the student to access and 

download all the notes in Google Drive for revision purposes and to streamline their learning 

experience. It also enables the students to track all their billing information and billing 

transactions with transparency. Additionally, a comprehensive timetable is also a highlight 

of MCPlus, which can help students plan and manage their study schedules efficiently and 

effectively. 

 

However, there are a few drawbacks to the MCPlus mobile application, which is that the app 

suffers from a mixed language interface and affects the student who prefers consistency in 

language settings, according to Figure 2.2.1.7. Moreover, the mobile application does not 

include the attendance-taking feature, which allows the student to take their attendance, 

hence causing the tutor to fail to track student participation effectively. The mobile 
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application may not fit well on certain devices, such as the iPhone 13 Pro, and will make it 

harder to operate. Lastly, the subscription for the application to use all the features may be 

deterred by the student, and the absence of the chat room feature makes it difficult for 

students to communicate with their tutor. 

 

 

Figure 2.2.1.7 Screenshot of mixed language interface 

 

2.2.2 iKEY [5] 

iKEY is a virtual assistant for an education mobile application that is available in the Google 

Play Store, Huawei App Gallery, and App Store. iKEY is a free mobile application designed 

for tutors, parents, and students to monitor educational progress. Tutors will use the educator 

mobile application, named ñiKEY Educatorò, which allows tutors to improve their teaching 

operation effectively and efficiently, while students and parents will use the application named 

ñiKEY - Education & Familyò, which will help students and parents to centralise all 

information and materials [5]. Upon logging in successfully to iKEY, the student and parents 

will be directed to the homepage. They are allowed to assess features such as albums, billing 

invoices, student attendance, announcements, applying for leave, etc, as shown in Figure 

2.2.2.1. The tutor will be directed to the homepage, which contains features that are different 

from those of the students, such as announcements, leave requests, tutor attendance, etc, once 

they successfully log in to the iKEY Educator according to Figure 2.2.2.2. 
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Figure 2.2.2.1 Screenshot of the homepage for iKEY - Education & Family 

 

 

Figure 2.2.2.2 Screenshot of the homepage for iKEY Educator 

 

In the iKEY - Education & Family applications, students and parents are authorised to check 

the attendance for each class, and they can filter it by lesson balance or date as depicted in 

Figure 2.2.2.3. iKEY enables parents to check their childrenôs check-in and check-out time and 

their body temperature as illustrated in Figure 2.2.2.4. Moreover, parents can check the monthly 

report and the progress report card. The tutor will leave some comments, advice, or 

improvements for each student on the report card. Hence, parents can always keep track of 

their childrenôs progress as represented in Figure 2.2.2.5. Payments can be made directly 

through the mobile application as it collaborates with trusted financial partners such as RHB 

Banking, RinggitPay payment gateway, and Financio Cloud Accounting. After making a 

payment, it will auto-generate an invoice and receipt for each transaction as shown in Figure 

2.2.2.6. 
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Figure 2.2.2.3 Screenshot of the attendance 

 

 

Figure 2.2.2.4 Screenshot of the check-in & check-out 

 

 

Figure 2.2.2.5 Screenshot of the monthly report 
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Figure 2.2.2.6 Screenshot of the payment 

 

On the other hand, for the iKEY Educator application, tutors need to mark attendance manually 

for each class as illustrated in Figure 2.2.2.7. After marking attendance, tutors can check all the 

attendance records in the attendance history. For example, there are a total of 4 students 

registered for the swimming lesson, and only 3 students are present for the lesson on 19 

September, 09:35 am, as depicted in Figure 2.2.2.8. Besides, the tutor can check all the in-

charge classes, and it is arranged chronologically. All details of the class are displayed, such as 

course name, time, number of students, and the latest date, as shown in Figure 2.2.2.9. 

 

 

Figure 2.3.2.7 Screenshot of the attendance 
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Figure 2.3.2.8 Screenshot of the attendance history 

 

 

Figure 2.3.2.9 Screenshot of the class in charge 

 

The advantages of iKEY are free for all tutors, students, and parents; it provides an attractive 

interface with a lot of colorful elements and a neat layout for students and parents in iKEY - 

Education & Family. A gallery that can capture and upload the learning journey photos and 

send them to parents is one of the highlights of this application. Besides, iKEY collaborates 

with a few trusted financial partners so parents can directly make payments in the app securely, 

and all the transactions and receipts will be stored in the application. 

 

The disadvantage of iKEY is that it is provided for two applications; one is for students and 

parents, while the second is for tutors. It will cause trouble for some tutors who also serve as 

parents at the same time, as they are forced to install two applications on their phones. The 

interface for iKEY Educator is null and boring due to a lack of elements and color. Lastly, it 
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also needs the tutor to mark the attendance manually for every class, which results in 

inefficiency and a waste of time. 

 

2.2.3 Prime Tuition [6] 

Prime Tuition is an education management mobile application that allows parents to monitor 

their childrenôs performance in the tuition centre [6]. Prime Tuition offers different types of 

features to ease parents keep track of their childrenôs education progress. The application is 

designed with a navigation bar at the bottom of the screen that consists of home, receipt, fees, 

analytics, and profile, as demonstrated in Figure 2.2.3.1. Besides, it also has a sidebar such as 

a dashboard, my profile, view of children, pay fees, compensation, leave applications, etc, as 

portrayed in Figure 2.2.3.2. 

 

 

Figure 2.2.3.1 Screenshot of the homepage 
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Figure 2.2.3.2 Screenshot of the sidebar 

 

First and foremost, parents need to log in to the mobile application, and then they will be 

directed to the homepage. Parents can assess the progress report, view the schedule, view the 

attendance, pay fees, book compensation, report a leave, etc, via the homepage. Parents can 

make the payment directly and securely, and all the receipts will be stored and displayed in the 

application. Parents can download the fee receipt with just one click or review the previous fee 

receipts according to Figure 2.2.3.3. Parents can also apply for a leave application, such as 

medical leave or non-medical leave, on behalf of their children, as pictured in Figure 2.2.3.4. 

 

 

Figure 2.2.3.3 Screenshot of the fee receipt 
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Figure 2.2.3.4 Screenshot of the leave application 

 

Furthermore, parents can also claim compensation from the management if their children miss 

any lessons. They are requested to fill in the compensation form with the date range and student 

name, and then wait for the management to verify and handle it. Parents can also check for the 

compensation status to get the latest updates, as illustrated in Figure 2.2.3.5. Moreover, parents 

can check their childrenôs attendance with the details of how many times they are absent, leave, 

or present for the class. Total fees and outstanding fees are also displayed under the analytics 

tab to notify parents of the unpaid fees and avoid overdue and extra charges, as mentioned in 

Figure 2.2.3.6. 

 

 

Figure 2.2.3.5 Screenshot of the compensation form 
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Figure 2.2.3.6 Screenshot of the analytics 

 

Prime tuition application offers several benefits for parents, such as parents can claim 

compensation for missed lessons if their children apply for leave. Hence, parents will not waste 

their money. Besides, it allows parents to register for more than one child in the application at 

the same time, making it easier for parents to check their childrenôs performance. For example, 

if the parents have three children who also study in this tuition centre, then the parents can log 

in to their childrenôs profiles simultaneously to check their attendance or make a one-time 

payment. 

 

However, the drawback of this application is the dull interface, and it is not attractive to parents. 

This is due to this application only using blue and white colors, which fail to catch the usersô 

eyes. Next, it also does not provide any chat room for parents if they or their children are facing 

any academic problems or confusion. Last but not least, the Prime tuition application does not 

authorize tutors to upload their latest teaching materials, notes, or recorded videos to the 

application. Therefore, students might encounter difficulties when reviewing. 

 

2.3 Summary 

This chapter provides an in-depth analysis of similar projects and existing applications. The 

reviewed paper, ñAutomated Attendance System Based on Face Recognition Using OpenCV 

[3]ò, proposed an automated attendance system that utilises advanced face recognition 

technology to streamline attendance tracking in educational environments. It involves several 

key steps, which include capturing frontal images of students, detecting faces using reliable 

algorithms, enhancing image accuracy through pre-processing techniques, utilizing a storage-
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level database for storing the face images, and refining the images by eliminating unwanted 

elements. The system stores face models and attendance records in a MongoDB database, 

which enables fast data retrieval and report generation. This approach significantly enhances 

the efficiency and accuracy of attendance management, providing a modern solution for 

educational institutions.  

 

Besides, the existing tuition centre management applications that have been reviewed are 

MCPlus, iKEY, and Prime Tuition. The review focuses on mobile versions of these systems by 

examining their features, strengths, and limitations. The strengths and limitations are concluded 

and summarised in Table 2.3.1. 

 

Table 2.3.1 Comparison of reviewed systems 

Functions MCPlus iKEY  
Prime 

Tuition  

Mobile Application  Yes Yes Yes 

Timetable Feature Yes No Yes 

Take Attendance Manually Feature No Yes No 

Attendance Record Feature No Yes Yes 

Make Payment Feature No Yes Yes 

Payment Receipt Feature Yes Yes Yes 

Teaching Materials Feature Yes No No 

Replay Recorded Videos Feature Yes No No 

Feedback Feature Yes No No 

Course List Feature Yes Yes No 

Albums Feature No Yes No 

Announcements Feature Yes Yes Yes 

Leave Application Feature No Yes Yes 

Monthly Report Feature No Yes Yes 

Separated into Tutor and Student Applications No Yes No 

Log in for more than one child at the same time No Yes Yes 

  



CHAPTER 3 SYSTEM METHODOLOGY / APPROACH 

 

Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
28 

 

Chapter 3 

System Methodology / Approach 

 

This chapter consists of four different sections. The sections are system methodology, system 

design, timeline, and a summary. The system design includes a use case diagram, various use 

case descriptions, and an activity diagram for administrators, tutors, students, and parents. A 

Gantt Chart is also included in the timeline. 

 

3.1 Methodology 

Software development teams utilise a process named Software Development Life Cycle (SDLC) 

to design, develop, test, and develop new software [7]. It offers a methodical approach to 

software development, guaranteeing excellence and effectiveness all along the way. In this 

project, ñSmart Management System for Tuition Centre Operationsò, Rapid Application 

Development (RAD) methodology is used to develop this system. RAD is an agile software 

development process that emphasises quick and iterative releases of prototypes, enabling rapid 

feedback and refinement of the system [8]. By using RAD, the development of the system can 

be accelerated with frequent iterations, ensuring that the final product meets the needs. 

According to Figure 3.1.1, RAD has four basic steps, which are defining the requirements, 

prototyping, construction, and deployment. 

 

 

Figure 3.1.1 Screenshot of Rapid Application Development (RAD) [8] 

 

i. Define the Requirements 

Collecting and defining the system requirements is the first step in the RAD process. 

This stage focuses on understanding the specific requirements of tuition centres, 

such as user authentication, student management, course management, class 
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management, fee management, communication, and reporting and analytics. This 

project gathered requirements through direct consultations with potential users, 

including tuition centre owners, administrators, tutors, students, and parents. The 

goal is to ensure that the systemôs features address the key problems identified in 

Chapter 1. 

 

ii. Prototyping 

In the prototype phase, the initial versions of the system are developed using the 

key modules and presented to stakeholders for feedback. Prototypes for key features 

such as user authentication, student management, course management, class 

management, fee management, communication, and reporting and analytics are 

built using Flutter with the Dart programming language, which emphasises user 

interface and functionality. These prototypes allow stakeholders to engage with the 

system early in the development phase, so they can offer insightful feedback that 

can be used to refine and optimize the system in subsequent iterations. 

 

iii. Construction 

Once the prototypes are validated, the construction phase involves building the 

entire system after the prototypes are approved and validated. In this phase, all 

modules will be integrated, and the back end will be developed with Python, 

Node.js, and Firebase. Additionally, the face_recognition library will be used to 

implement facial recognition for attendance tracking. Each module is created, tested, 

and integrated into the overall system. The construction phase focuses on ensuring 

that the system is reliable, scalable, and ready for deployment. 

 

iv. Deployment 

The final phase of RAD is deployment, where the system is made usable and 

available for use in real-world environments. The deployment process for the tuition 

management system involves setting up the system on a server, granting users 

access, and educating the users of the system. In this stage, the system is regularly 

reviewed to make sure it operates well and continues to meet the tuition centresô 

demands, and any final adjustments will be made based on user feedback. 
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3.2 System Design 

The system design in this project consists of a use case diagram and several use case 

descriptions. In Unified Modeling Language (UML), a use case diagram is an illustration that 

shows the interactions between actors and the system. The actors include the administrator, 

tutor, student, and parent. Furthermore, a use case description offers a detailed textual 

explanation of each use case. 

 

3.2.1 Use Case Diagram 

 

Figure 3.2.1 Use Case Diagram of Smart Management System for Tuition Centre Operations 
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3.2.2 Use Case Description 

Table 3.2.2.1 Sign Up Use Case Description 

Use Case Name: Sign Up ID:  001 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to create a new account 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can create a new account in the system 

Trigger:  Administrator, tutor, student, or parent wants to use the system but does not have 

an account 

 

Type: External 

Relationships:  

Association: Administrator, Tutor, Student, Parent 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the landing page. 

2. Administrator, tutor, student, or parent selects their roles. 

3. Administrator, tutor, student, or parent selects the ñSign Upò option. 

4. Administrator, tutor, student, or parent enters their personal information, such as full 

name, gender, email address, password, and confirm password. 

5. Administrator, tutor, student, or parent clicks the ñSubmitò button to verify their 

information. 

6. Administrator, tutor, student, or parent successfully creates an account. 

Sub Flows:  

1a. The system will display two different roles, which are ñStudent & Parentò and 

ñStaffò. 

2a.  The system will display two options, which are ñSign Inò and ñSign Upò. 

5a.  The system will verify their email address and password against their database. 
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6a.  The system will display the message ñSign up successfully!ò. 

Alternate / Exceptional Flows:  

5a.  If the administrator, tutor, student, or parent leaves any of the required fields empty, 

then the system will highlight the empty field and display the message ñPlease enter 

your informationò. 

5b.  If the entered password and the confirm password do not match, then the system will 

display the message ñPasswords do not matchò. 

5c.  If the length of the password is less than 6 characters, then the system will display 

the message ñPassword must be at least 6 charactersò. 

5d. If the email account already exists in the systemôs database, then the system will 

display the message ñThe email address is already in use by another accountò. 

 

Table 3.2.2.2 Sign In Use Case Description 

Use Case Name: Sign In ID:  002 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to sign in to their respective account 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can sign in to their respective account in the system 

Trigger:  Administrator, tutor, student, or parent wants to sign in to their respective account 

to use the system 

 

Type: External 

Relationships:  

Association: Administrator, Tutor, Student, Parent 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the landing page. 

2. Administrator, tutor, student, or parent selects their roles. 

3. Administrator, tutor, student, or parent selects the ñSign Inò option. 
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4. Administrator, tutor, student, or parent enters their personal information, such as 

email address and password. 

5. Administrator, tutor, student, or parent clicks the ñSubmitò button to verify their 

information. 

6. Administrator, tutor, student, or parent successfully signs in to their account. 

Sub Flows:  

1a. The system will display two different roles, which are ñStudent & Parentò and 

ñStaffò. 

2a.  The system will display two options, which are ñSign Inò and ñSign Upò. 

5a.  The system will verify their email address and password against their database. 

6a.  The system will display the message ñSign in successfully!ò. 

Alternate / Exceptional Flows:  

5a.  If the administrator, tutor, student, or parent leaves any of the required fields empty, 

then the system will highlight the empty field and display the message ñPlease enter 

your informationò. 

5b.  If the email address does not exist in the database, then the system will display the 

message ñThe supplied auth credential is incorrect, malformed or has expiredò. 

5c. If the password entered is incorrect, then the system will display the message ñThe 

supplied auth credential is incorrect, malformed or has expiredò. 

5d. If the role selected is incorrect, then the system will display the message ñRole 

mismatch. Please sign in using the correct tabò. 

 

Table 3.2.2.3 Sign Out Use Case Description 

Use Case Name: Sign Out ID:  003 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to sign out their respective account 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can sign out their respective account 

Trigger:  Administrator, tutor, student, or parent wants to sign out their respective account 

 

Type: External 
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Relationships:  

Association: Administrator, Tutor, Student, Parent 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the profile page. 

2. Administrator, tutor, student, or parent clicks the ñgearò icon at the top right corner 

of the screen. 

3. Administrator, tutor, student, or parent clicks the ñLog Outò button. 

4. Administrator, tutor, student, or parent successfully signs out of their account. 

Sub Flows: Not applicable 

Alternate / Exceptional Flows: Not applicable 

 

Table 3.2.2.4 Access Home Page Use Case Description 

Use Case Name: Access Home Page ID:  004 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to view their home page 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can view their home page 

Trigger:  Administrator, tutor, student, or parent wants to access their home page in the 

system 

 

Type: External 

Relationships:  

Association: Administrator, Tutor, Student, Parent 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the home page. 
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2. Administrator, tutor, student, or parent can view the latest announcements at the top 

of the home page by scrolling left or right. 

3. Administrator, tutor, student, or parent can view the calendar schedule at the bottom 

of the home page by clicking the date. 

4. Administrator, tutor, student, or parent can click any of the announcements to view 

the details of the respective announcements. 

5. Administrator, tutor, student, or parent can click any of the schedules to view the 

details of the respective schedules. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows:  

2a. If  there is no announcement created, then it will display the text ñNo announcements 

availableò. 

3a. If the data of the respective date in the calendar schedule is empty, then it will display 

ñNo schedules available for this dateò. 

 

Table 3.2.2.5 View Calendar Schedule Use Case Description 

Use Case Name: View Calendar Schedule ID:  0005 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to view the calendar schedule 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can view their calendar schedule 

Trigger:  Administrator, tutor, student, or parent wants to access their calendar schedule in 

the system 

 

Type: External 

Relationships:  

Association: Administrator, Tutor, Student, Parent 

Include:  

Extend:  

Generalization:  
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Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the calendar page. 

2. Administrator, tutor, student, or parent can view their schedule for the current date. 

3. Administrator, tutor, student, or parent can view the schedule for another date by 

choosing the new date in the pop-up calendar. 

4. Administrator, tutor, student, or parent can click the respective schedule to view the 

course details of the schedule, such as course name, course description, day, time, 

etc. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows: Not applicable 

 

Table 3.2.2.6 View Profile Use Case Description 

Use Case Name: View Profile ID:  006 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to view their profile page 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can view their profile page 

Trigger:  Administrator, tutor, student, or parent wants to access their profile page to view 

their personal information 

 

Type: External 

Relationships:  

Association: Administrator, Tutor, Student, Parent 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the profile page. 

2. Administrator, tutor, student, or parent can view all their personal information, such 

as profile photo, name, gender, age, date of birth, phone number, email address, etc. 
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Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows:  

2a.  If the data in the corresponding field of the database is empty, then the system will 

display ñNoneò in the corresponding field. 

 

Table 3.2.2.7 View Student Attendance Analytics Use Case Description 

Use Case Name: View Student Attendance 

Analytics 

ID:  007 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to view the student attendance analytics 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can view the student attendance analytics 

Trigger:  Administrator, tutor, student, or parent wants to access the student attendance 

analytics page to check their performance 

 

Type: External 

Relationships:  

Association: Administrator, Tutor, Student, Parent 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the student attendance analytics 

page. 

2. Administrator, tutor, student, or parent can view all the attendance analytics records, 

which are displayed in the horizontal bar chart. 

3. Administrator, tutor, student, or parent can filter the attendance analytics records by 

selecting the date. 

4. Administrator, tutor, student, or parent can click the respective course bar in the bar 

chart to view the details of the respective course. 
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Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows:  

2a.  If  the data of the corresponding month in the database is empty, then the system will 

display the text ñNo courses found for the selected monthò. 

 

Table 3.2.2.8 Update Language Preferences Use Case Description 

Use Case Name: Update Language 

Preferences 

ID:  008 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to update the language preferences 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can update the language preferences 

Trigger:  Administrator, tutor, student, or parent wants to update the language preferences 

of the system 

 

Type: External 

Relationships:  

Association: Administrator, Tutor, Student, Parent 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the profile page. 

2. Administrator, tutor, student, or parent clicks the ñgearò icon at the top right corner 

of the screen. 

3. Administrator, tutor, student, or parent clicks the ñLanguage Preferencesò to 

display the language dropdown menu. 

4. Administrator, tutor, student, or parent can select the new language preferences, 

such as English, Chinese, and Malay. 
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5. Administrator, tutor, student, or parent successfully updates the language preferences 

of their system. 

Sub Flows:  

5a. The system will display the message ñLanguage preferences updated successfullyò. 

Alternate / Exceptional Flows: Not applicable 

 

Table 3.2.2.9 Download Invoice / Receipt Use Case Description 

Use Case Name: Download Invoice / 

Receipt  

ID:  009 Importance Level: High 

Primary Actor:   

Administrator, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Student, Parent ï wants to download the invoice or receipt of the student 

bill  

Brief Description: This use case describes how the administrator, student, or parent can 

download the invoice or receipt of the student's bill 

Trigger:  Administrator, student, or parent wants to download the invoice or receipt of the 

studentôs bill to a local device 

 

Type: External 

Relationships:  

Association: Administrator, Student, Parent 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator, student, or parent accesses the student bill page. 

2. Administrator, student, or parent can view all the details of the billing, such as billing 

month, registered courses, total amount, notes, etc. 

3. Administrator, student, or parent can click the ñDownload Invoiceò (if the payment 

status is ñUnpaidò or ñOverdueò) or ñDownload Receiptò (if the payment status is 

ñPaidò) button at the bottom of the student bill page. 
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4. Administrator, student, or parent can check the download invoice or receipt on their 

local device. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

3a. The system will display the message ñPDF Generated Successfully. File downloaded 

to local storage successfully!ò. 

Alternate / Exceptional Flows:  

3a. If the local device is not granted the storage permission, then the system will display 

the text ñStorage permission is required to save PDFò. 

 

Table 3.2.2.10 Update Studentsô Attendance Use Case Description 

Use Case Name: Update Studentsô 

Attendance 

ID:  010 Importance Level: High 

Primary Actor:   

Administrator, Tutor 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor ï wants to update the studentsô attendance in the system 

Brief Description: This use case describes how the administrator or tutor can update the 

studentsô attendance in the system 

Trigger:  Administrator or tutor wants to update the studentsô attendance in the system 

 

Type: External 

Relationships:  

Association: Administrator, Tutor 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator or tutor accesses the course history page. 

2. Administrator or tutor selects any of the history records to view the student 

attendance list. 

3. Administrator or tutor selects the student's name whose attendance needs to be 

updated. 
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4. Administrator or tutor clicks the ñSubmitò button to verify the information. 

5. Administrator or tutor successfully updates the attendance. 

Sub Flows:  

1a. The system will retrieve all the history records of the corresponding course and 

display them. 

5a. The system will update the latest attendance information to the database and display 

the message ñAttendance updated successfullyò. 

Alternate / Exceptional Flows:  

2a.  If there are no existing history records, then the system will display the message ñNo 

history available for this courseò. 

 

Table 3.2.2.11 Access Group Chat Room Use Case Description 

Use Case Name: Access Group Chat Room ID:  011 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student ï wants to chat and ask some questions in the course group 

chat room 

Brief Description: This use case describes how the administrator, tutor, or student can 

access the course group chat room to chat in the course group 

Trigger:  Administrator, tutor, or student wants to access the course group chat room to 

chat in the course group 

 

Type: External 

Relationships:  

Association: Administrator, Tutor, Student 

Include:  

Extend: Search, Sort By 

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, or student accesses the inbox page. 

2. Administrator, tutor, or student can select the target course group chat room from the 

list. 
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3. Administrator, tutor, or student can start to communicate and ask some questions in 

the course group chat room. 

4. The message will be sent to the target people, such as students who registered for the 

course, the tutor who handles the course, and the administrator, when the send button 

is clicked. 

5. The system will notify the target people about the new message via Gmail. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows: 

5a. An email notification will be sent to the target people to notify them of the new 

message. 

 

Table 3.2.2.12 Access Private Chat Room Use Case Description 

Use Case Name: Access Private Chat Room ID:  012 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to chat and ask some questions 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can access the private chat room to chat with others 

Trigger:  Administrator, tutor, student, or parent wants to access the private chat room to 

chat with others 

 

Type: External 

Relationships:  

Association: Administrator, Tutor, Student, Parent 

Include:  

Extend: Search, Sort By 

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the inbox page. 

2. Administrator, tutor, student, or parent can select the target personôs chat room from 

the list. 
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3. Administrator, tutor, student, or parent can start to communicate and ask some 

questions in the chat room. 

4. The message will be sent to the target person when the send button is clicked. 

5. The system will notify the target person about the new message via Gmail. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

2a. The system will retrieve and display all the names of the users categorized by their 

roles. 

Alternate / Exceptional Flows:  

4a.  If the message is sent successfully to the target person, then the system will display 

the text ñMessage sent successfullyò. 

5a. An email notification will be sent to the target person to notify them of the new 

message. 

 

Table 3.2.2.13 View Announcements Use Case Description 

Use Case Name: View Announcements ID:  013 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to view the latest announcements 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can view the latest announcements 

Trigger:  Administrator, tutor, student, or parent wants to view the latest announcements to 

get the most recent updates 

 

Type: External 

Relationships:  

Association: Administrator, Tutor, Student, Parent 

Include:  

Extend: Search, Sort By 

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the announcements page. 
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2. Administrator, tutor, student, or parent can view all the announcements posted by 

the administrator. 

3. Administrator, tutor, student, or parent can select and click any of the announcements 

to view the detailed information, such as announcement title, announcement 

description, date of publication, etc. 

Sub Flows:  

1a. The system will retrieve all the announcements from the database and display them 

here. 

Alternate / Exceptional Flows:  

1a.  If there is no announcement in the database, then the system will display ñNo 

announcement recentlyò. 

 

Table 3.2.2.14 Browse Existing Courses Use Case Description 

Use Case Name: Browse Existing Courses ID:  014 Importance Level: High 

Primary Actor:  Administrator Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator ï wants to browse all the existing courses in the system 

Brief Description: This use case describes how the administrator can browse all the 

existing courses in the system 

Trigger:  Administrator wants to browse and check all the existing courses in the system 

 

Type: External 

Relationships:  

Association: Administrator 

Include:  

Extend: Search, Sort By 

Generalization:  

Normal Flow of Events:  

1. Administrator accesses the course list page. 

2. Administrator can view all the existing registered courses, which are arranged 

alphabetically based on the course name. 

3. The details of the courses will be displayed, such as the course name, course 

description, day, time, fee, grade, tutor name, etc. 
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Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows:  

1a.  If there is no existing course in the database, then the system will display ñNo 

existing courses recentlyò. 

 

Table 3.2.2.15 Browse Assigned Courses Use Case Description 

Use Case Name: Browse Assigned Courses ID:  015 Importance Level: High 

Primary Actor:  Tutor Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Tutor ï wants to browse the assigned courses in the system 

Brief Description: This use case describes how the tutor can browse the assigned courses 

in the system 

Trigger:  Tutor wants to browse the assigned courses in the system 

 

Type: External 

Relationships:  

Association: Tutor 

Include:  

Extend: Search, Sort By 

Generalization:  

Normal Flow of Events:  

1. Tutor accesses the course list page. 

2. Tutor can scroll up and down to view all the assigned courses, which are arranged 

alphabetically based on the course name. 

3. The details of the courses will be displayed, such as the course name, day, time, 

grade, etc. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows:  

1a.  If there is no existing course in the database, then the system will display ñNo 

existing courses recentlyò. 
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Table 3.2.2.16 Add New Course Use Case Description 

Use Case Name: Add New Course ID:  016 Importance Level: High 

Primary Actor:  Administrator Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator - wants to add a new course in the system 

Brief Description: This use case describes how the administrator can add a new course in 

the system 

Trigger:  Administrator wants to add a new course in the system 

 

Type: External 

Relationships:  

Association: Administrator 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator accesses the course list page. 

2. Administrator clicks the ñaddò icon at the top right corner of the page. 

3. Administrator enters the course information, such as course name, course 

description, course fee, course grade, tutor name, schedule day, start time, and end 

time. 

4. Administrator selects the students who want to participate in the course. 

5. Administrator clicks the ñSubmitò button to verify the information entered. 

6. Administrator successfully added the new course to the system. 

Sub Flows:  

3a. The system will retrieve the names of all students once the grade is selected and 

display them in the ñStudent Listò. 

3b. The system will retrieve the names of all tutors and display them in the dropdown 

list of ñTutor Nameò. 

6a. The system will update the information of the new course to the database and display 

the message ñCourse added successfullyò. 

Alternate / Exceptional Flows:  
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5a.  If the administrator leaves any of the required fields empty, then the system will 

highlight the empty field and display the message ñPlease enter the informationò. 

5b. If the end time is before the start time, then the system will display the message ñEnd 

time must be after start timeò. 

 

Table 3.2.2.17 Add New Student Bill Use Case Description 

Use Case Name: Add New Student Bill ID:  017 Importance Level: High 

Primary Actor:  Administrator Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator ï wants to add new student bills in the system 

Brief Description: This use case describes how the administrator can add new student bills 

to the system 

Trigger:  Administrator wants to add new student bills to the system 

 

Type: External 

Relationships:  

Association: Administrator 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator accesses the payment list page. 

2. Administrator clicks the ñaddò icon at the top right corner of the page. 

3. Administrator can select the billing month and the grade to filter the student list. 

4. Administrator selects or unselects the studentsô names by ticking or unticking the 

checkbox. 

5. Administrator clicks the ñSubmitò button to verify the information entered. 

6. Administrator successfully added the new student bill to the system. 

7. The system will send an email notification to notify the studentsô parents that a new 

student bill has been generated. 

Sub Flows:  

3a. The system will retrieve the names of all students and display them. 
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6a. The system will update the information of the new student bill to the database and 

display the message ñNew bill added successfullyò. 

Alternate / Exceptional Flows: Not applicable 

 

Table 3.2.2.18 Add New Announcement Use Case Description 

Use Case Name: Add New Announcement ID:  018 Importance Level: High 

Primary Actor:  Administrator Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator ï wants to add a new announcement 

Brief Description: This use case describes how the administrator can add a new 

announcement 

Trigger:  Administrator wants to add a new announcement to inform others about the latest 

updates 

 

Type: External 

Relationships:  

Association: Administrator 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator accesses the announcement page. 

2. Administrator clicks the ñaddò icon at the top right of the screen. 

3. Administrator uploads and enters the announcement information, such as photo, title, 

and description. 

4. Administrator clicks the ñSubmitò button to verify the information. 

5. Administrator successfully added a new announcement. 

6. The system will send an email notification to notify all users that a new 

announcement has been generated. 

Sub Flows:  

6a. The system will update the information of the new announcement to the database and 

display the message ñAnnouncement added successfullyò. 

Alternate / Exceptional Flows:  
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5a.  If the administrator leaves any of the required fields empty, then the system will 

highlight the empty field and display the message ñPlease enter the informationò. 

 

Table 3.2.2.19 View Studentsô Profiles Use Case Description 

Use Case Name: View Studentsô Profiles ID:  019 Importance Level: High 

Primary Actor:  Administrator Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator ï wants to view information about all the students 

Brief Description: This use case describes how the administrator can view information 

about all the students 

Trigger:  Administrator wants to view and access the students' information  

 

Type: External 

Relationships:  

Association: Administrator 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator accesses the student list page. 

2. Administrator selects and clicks any of the existing students. 

3. Administrator can view the corresponding studentôs information, such as name, 

gender, age, date of birth, grade, phone number, email address, profile photo, courses 

registered, etc. 

Sub Flows:  

1a. The system will retrieve all the existing student records from the database and display 

them here. 

Alternate / Exceptional Flows:  

3a.  If there are no existing student records, then the system will display the message ñNo 

student available recentlyò. 

 

Table 3.2.2.20 View Tutorsô Profiles Use Case Description 

Use Case Name: View Tutorsô Profiles ID:  020 Importance Level: High 
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Primary Actor:  Administrator Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator ï wants to view information about all the tutors 

Brief Description: This use case describes how the administrator can view information 

about all the tutors 

Trigger:  Administrator wants to view and access the tutorsô information 

 

Type: External 

Relationships:  

Association: Administrator 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator accesses the tutor list page. 

2. Administrator selects and clicks any of the existing tutors. 

3. Administrator can view the corresponding tutorôs information, such as name, gender, 

age, date of birth, phone number, email address, profile photo, courses assigned, etc. 

Sub Flows:  

1a. The system will retrieve all the existing tutor records from the database and display 

them here. 

Alternate / Exceptional Flows:  

3a.  If there are no existing tutor records, then the system will display the message ñNo 

tutor available recentlyò. 

 

Table 3.2.2.21 Check Analytics Report Use Case Description 

Use Case Name: Check Analytics Report ID:  021 Importance Level: High 

Primary Actor:  Administrator Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator ï wants to check the performance and analytics report 

Brief Description: This use case describes how the administrator can check the 

performance and analytics report 

Trigger:  Administrator wants to check and view the performance and analytics report 
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Type: External 

Relationships:  

Association: Administrator 

Include:  

Extend: Check Revenue Analytics, Check Course Analytics, Check Tutor Performance 

Analytics 

Generalization:  

Normal Flow of Events:  

1. Administrator accesses the report and analytics page. 

2. Administrator can view the analytics report by selecting the options, such as the 

revenue analytics, course analytics, student analytics, and tutor analytics. 

3. After selecting the options, the system will display the respective analytics report. 

Sub Flows: Not applicable 

Alternate / Exceptional Flows: Not applicable 

 

Table 3.2.2.22 Check Revenue Analytics Use Case Description 

Use Case Name: Check Revenue Analytics ID:  022 Importance Level: High 

Primary Actor:  Administrator Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator ï wants to check the revenue analytics in the system 

Brief Description: This use case describes how the administrator can check the revenue 

analytics in the system 

Trigger:  Administrator wants to check and view the revenue analytics in the system 

 

Type: External 

Relationships:  

Association:  

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator accesses the revenue analytics page. 
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2. Administrator can view all the revenue analytics records, which are displayed in the 

pie chart. 

3. Administrator selects the desired month from the pop-up calendar to filter the data. 

4. System will display the pie chart with the details. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows: Not applicable 

 

Table 3.2.2.23 Check Course Analytics Use Case Description 

Use Case Name: Check Course Analytics ID:  023 Importance Level: High 

Primary Actor:  Administrator Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator ï wants to check the course analytics in the system 

Brief Description: This use case describes how the administrator can check the course 

analytics in the system 

Trigger:  Administrator wants to check and view the course analytics in the system 

 

Type: External 

Relationships:  

Association:  

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator accesses the course analytics page. 

2. Administrator can view all the course analytics records, which are displayed in the 

pie chart. 

3. Administrator selects the desired month from the pop-up calendar and the grade to 

filter the data. 

4. System will display the pie chart with the details. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows:  
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1a.  If  the course analytics data in the database is empty, then the system will display the 

text ñNo courses found for the selected gradeò. 

 

Table 3.2.2.24 Check Tutor Performance Analytics Use Case Description 

Use Case Name: Check Tutor Performance 

Analytics 

ID:  024 Importance Level: High 

Primary Actor:  Administrator Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator ï wants to check the tutor performance analytics in the system 

Brief Description: This use case describes how the administrator can check the tutor 

performance analytics in the system 

Trigger:  Administrator wants to check and view the tutor performance analytics in the 

system 

 

Type: External 

Relationships:  

Association:  

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator accesses the tutor performance analytics page. 

2. Administrator can view all the tutor performance analytics records, which are 

displayed in the horizontal bar chart. 

3. Administrator selects the desired month from the pop-up calendar to filter the tutor 

performance analytics records. 

4. Administrator can click the respective tutor bar in the bar chart to view the details of 

the respective tutor. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows:  

1a.  If the tutor performance analytics data in the database is empty, then the system will 

display the text ñNo analysis for this monthò. 

 



CHAPTER 3 SYSTEM METHODOLOGY / APPROACH 

 

Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
54 

 

Table 3.2.2.25 Add New Class Schedule Use Case Description 

Use Case Name: Add New Class Schedule ID:  025 Importance Level: High 

Primary Actor:  Tutor Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Tutor ï wants to add a new class schedule in the system 

Brief Description: This use case describes how the tutor can add a new class schedule in 

the system 

Trigger:  Tutor wants to add a new class schedule in the system 

 

Type: External 

Relationships:  

Association: Tutor 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Tutor accesses the class list page. 

2. Tutor clicks the ñaddò icon at the top right corner of the corresponding class. 

3. Tutor enters the class information, such as date, start time, and end time. 

4. Tutor clicks the ñSubmitò button to verify the information entered. 

5. Tutor successfully added the new class schedule to the system. 

Sub Flows:  

5a. The system will update the information of the new class schedule to the database and 

display the message ñClass schedule added successfullyò. 

Alternate / Exceptional Flows:  

4a.  If the tutor leaves any of the required fields empty, then the system will highlight the 

empty field and display the message ñPlease enter the informationò. 

4b. If the end time is before the start time, then the system will display the message ñEnd 

time must be after start timeò. 
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Table 3.2.2.26 View Childrenôs Profile Use Case Description 

Use Case Name: View Childrenôs Profile ID:  026 Importance Level: High 

Primary Actor:  Parent Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Parent ï wants to view their children's profiles and information in the system 

Brief Description: This use case describes how the parent can view their children's 

profiles and information in the system 

Trigger:  Parent wants to view and check their children's profiles and information in the 

system 

 

Type: External 

Relationships:  

Association: Parent 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Parent accesses the children page. 

2. Parent can view the corresponding childrenôs information, such as name, gender, age, 

grade, courses enrolled, attendance status, etc. 

3. Parent selects and clicks any of their children to view all the details of the registered 

course. 

4. Parent can view all the details of the registered course, such as the course name, 

course description, course fee, day, time, tutor name, etc. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows:  

1a.  If there are no children's records from the database, then the system will display the 

message ñNo children foundò. 

 

Table 3.2.2.27 Make Payment Use Case Description 

Use Case Name: Make Payment ID:  027 Importance Level: High 

Primary Actor:  Parent Use Case Type: Detail, Essential 
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Stakeholders and Interests:  

Parent ï wants to make a payment for their childôs student bill 

Brief Description: This use case describes how the parent can make a payment for their 

childôs student bill 

Trigger:  Parent wants to make a payment for their childôs student bill 

 

Type: External 

Relationships:  

Association: Parent 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Parent accesses the payment page. 

2. Parent views and selects any of the childôs bill records. 

3. Parent make payment via credit card by clicking the button ñMake Paymentò, if the 

payment status of the student's bill is ñOverdueò or ñUnpaidò. 

4. Parent enters the relevant details of the credit card to make payment, such as card 

number, cardholder name, expiry date, and CVV. 

5. Parent pays the student bill successfully, and the information will be updated to the 

database. 

Sub Flows:  

1a. The system will retrieve all the bill records from the database and display them here. 

5a. The system will display the text ñPayment Successful!ò 

Alternate / Exceptional Flows:  

4a.  If  the credit card is declined or invalid, then the system will display the text ñPayment 

Failedò and prompt the parent to try again to make payment. 

4b. If the credit card has insufficient funds, then the system will display the text ñPayment 

Failedò and prompt the parent to try again to make payment. 

4c. If the parent leaves any of the required fields empty, then the system will highlight 

the empty field and display the message ñInformation Requiredò. 
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Table 3.2.2.28 Search Use Case Description 

Use Case Name: Search ID:  028 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to search for information by using keywords 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can search for information by using keywords 

Trigger:  Administrator, tutor, student, or parent wants to search for information by using 

keywords 

 

Type: External 

Relationships:  

Association: 

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the relevant page. 

2. Administrator, tutor, student, or parent clicks on the search bar, which is located at 

the top of the page. 

3. Administrator, tutor, student, or parent enters some keywords in the search bar and 

clicks the ñsearchò icon. 

4. System will search for all the existing records based on the entered keywords and 

display all the relevant records. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows:  

3a.  If the administrator or tutor wants to delete all the keywords in the search bar, then 

they can click the ñcrossò icon, which is located on the right side of the search bar. 

4a. If there are no existing records based on the entered keywords, then the system will 

display the message ñNo records availableò. 
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Table 3.2.2.29 Sort By Use Case Description 

Use Case Name: Sort By ID:  029 Importance Level: High 

Primary Actor:   

Administrator, Tutor, Student, Parent 

Use Case Type: Detail, Essential 

Stakeholders and Interests:  

Administrator, Tutor, Student, Parent ï wants to sort the existing records 

Brief Description: This use case describes how the administrator, tutor, student, or parent 

can sort the existing records 

Trigger:  Administrator, tutor, student, or parent wants to sort the arrangement of the 

existing records 

 

Type: External 

Relationships:  

Association:  

Include:  

Extend:  

Generalization:  

Normal Flow of Events:  

1. Administrator, tutor, student, or parent accesses the relevant page. 

2. Administrator, tutor, student, or parent clicks the ñfilterò icon, which is located at the 

top right of the screen. 

3. System will pop up a dialog box and ask for the sorting options. 

4. Administrator, tutor, student, or parent needs to choose one of the sorting options. 

5. After choosing the sorting options, the system will display all the existing records, 

which are sorted based on the options selected. 

Sub Flows:  

1a. The system will retrieve all the information from the database and display it here. 

Alternate / Exceptional Flows:  

5a.  If there are no existing records, then the system will display the message ñNo records 

availableò. 
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3.2.3 Activity Diagram 

i. Administrator Activity Diagram 

 

Figure 3.2.3.1 Administrator Activity Diagram (Part 1) 
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Figure 3.2.3.2 Administrator Activity Diagram (Part 2) 
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ii. Tutor Activity Diagram 

 

Figure 3.2.3.3 Tutor Activity Diagram 
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iii. Student Activity Diagram 

 

Figure 3.2.3.4 Student Activity Diagram 
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iv. Parent Activity Diagram 

 

Figure 3.2.3.5 Parent Activity Diagram 
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3.3 Timeline 

The project timeline is determined by the project methodology and is divided into three main 

phases, which are the defining requirements phase, the prototype and construction phase, and 

the deployment phase. Each of the phases consists of specific tasks to ensure the systematic 

development of the application. 

 

In the defining requirements phase, this initial phase focuses on gathering and establishing 

system requirements. During week 1 in Final Year Project (FYP) 1, the project proposal was 

reviewed. Besides, the problem statements, objectives, and project scope are defined. The 

literature reviews are conducted from 12 February 2025 to 14 February 2025 to analyse similar 

projects and existing systems, which helps to provide insights into the project. The phase 

continued by planning the project timeline, planning the tools used, planning the use cases, and 

planning the project database. 

 

Moreover, the prototype and construction phase involves developing and refining the system 

through iterative prototyping and construction. The user authentication module, such as sign 

up, sign in, and sign out, was built from 19 February 2025 to 26 February 2025, and it is 

followed by the profile, edit profile, and language modules. Between 8 March 2025 and 22 

March 2025, the courses and classes list module and the course and class details module were 

developed. The face recognition module was constructed by integrating features such as 

biometric attendance tracking using the face_recognition library and Flask. The childrenôs 

module for parents was built from 14 April to 19 April 2025. From week 11 to week 13, the 

FYP 1 report and the presentation were prepared. 

 

In the Final Year Project 2, the modules, including the communication module, the fee 

management module, and the reporting and analysis module, will be developed from 10 May 

to 18 August 2025. Lastly, the deployment phase focuses on testing and finalising the system 

for real-world use. From 18 August to 30 August 2025, the system undergoes rigorous testing 

to identify and fix bugs to ensure all functionality works. After the testing process, the report 

and presentation of Final Year Project 2 are prepared, and the system is showcased to the 

supervisor and moderator for evaluation. 
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3.3.1 Gantt Chart 

 

Figure 3.3.1.1 Gantt Chart 
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3.4 Summary 

In conclusion, this chapter outlines the proposed methodology by focusing on the Rapid 

Application Development (RAD) approach to develop a comprehensive management system 

for small-sized tuition centres. Besides, it also contains a use case diagram and various use case 

descriptions that describe different use cases. Furthermore, it includes the activity diagram for 

different roles, including administrators, tutors, students, and parents. Lastly, a Gantt Chart, 

which illustrates the timeline, is included. 
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Chapter 4 

System Design 

 

In this chapter, fifteen essential modules are developed for the tuition centre management 

system. The core modules include the user authentication module that allows role-based access 

control, the home module that displays the latest announcements and schedules, the inbox 

module that allow private and group communication, the announcement module that display 

all the announcements, the calendar module that display all class schedules, the payment 

module that automated the bill tracking and direct payment, the report and analytics module 

that provide data visualisations, the courses and classes module that for educational 

management, the students, tutors, and children module that for user management, the profile 

module that allow update the latest personal information, the face recognition module that for 

biometric attendance tracking, and the language preferences module with English, Malay, and 

Chinese options. 

 

4.1 Program Development 

4.1.1 User Authentication Module Development 

The Sign Up and Sign In modules are developed by leveraging Firebase Authentication to 

ensure safe and effective user authentication. Based on Figure 4.1.1.1 and Figure 4.1.1.2, the 

Sign Up module allows administrators, tutors, students, and parents to create a new account by 

selecting their role, such as ñStudent & Parentò or ñStaffò. They need to enter their personal 

information, such as full name, gender, email address, passwords, and confirm password. When 

they click the ñSubmitò button, the system will verify and ensure that no required fields are 

empty without any information. Besides, the system will also validate the input, such as the 

passwords match, the length of the password meets the requirements of the minimum length of 

6 characters, and the email is not already in use in the Firebase Authentication. Once the 

account is created, a message ñSign up successfullyò will be displayed. 
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Figure 4.1.1.1 Screenshot of signup_stu_par.dart 

 

 

Figure 4.1.1.2 Screenshot of signup_tut_adm.dart 

 

Furthermore, the Sign In module allows administrators, tutors, students, and parents to access 

their personal account by selecting their role, such as ñStudent & Parentò or ñStaffò, as shown 

in Figure 4.1.1.3 and Figure 4.1.1.4. They need to enter their email address and password, and 

Firebase Authentication will verify the credentials against the database by ensuring the email 

address exists, the password is correct, and the selected role matches. Once the account is 

verified, a message ñSign in successfullyò will be displayed; otherwise, error messages such as 

ñRole mismatchò and ñThe supplied auth credential is incorrectò will be shown. 
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Figure 4.1.1.3 Screenshot of signin_stu_par.dart 

 

 

Figure 4.1.1.4 Screenshot of signin_tut_adm.dart 

 

4.1.2 Home Module Development 

The home.dart file, as shown in Figures 4.1.2.1 to 4.1.2.4, serves as the central dashboard for 

the application, which provides all users, including administrators, tutors, students, and parents, 

with important information. This module starts with an announcement section that will display 

the five latest announcements from the Cloud Firestore Database. Each announcement is 

clickable and displays with a photo, title, and description. Below the announcements section, 
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the calendar schedule section will display the daily class schedules, which will be retrieved 

from Cloud Firestore. The class schedules are smartly grouped in chronological order 

depending on the start time to allow user to understand their daily timeline. Each class schedule 

is clickable to view the detailed information, such as course name, course description, tutor 

name, duration, date, etc. Furthermore, the module ends with a role-specific bottom navigation 

bar with 5 different bars. For example, students and tutors navigate through Home, Inbox, Apps, 

Class, and Profile; Parents access Home, Inbox, Apps, Child, and Profile; while Administrators 

utilise Home, Inbox, Apps, Admins, and Profile. 

 

 

Figure 4.1.2.1 Screenshot of administrator/home.dart 

 

 

Figure 4.1.2.2 Screenshot of tutor/home.dart 
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Figure 4.1.2.3 Screenshot of student/home.dart 

 

 

Figure 4.1.2.4 Screenshot of parent/home.dart 

 

4.1.3 Inbox Module Development 

According to Figures 4.1.3.1 to 4.1.3.4, the inbox module development serves as a 

comprehensive communication hub that brings together all messaging activities, including 

private chat and group chat. The module displays the chat conversation sorted in descending 

chronological order, allowing administrators, tutors, students, and parents to find the most 

recent conversation at the top of the list. When users select any of the chat boxes, they are 
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seamlessly navigated to the complete chat conversation history and allowed to send new text 

messages or upload new images. To maintain an effective communication flow, the system will 

send an email notification to all respective chat participants when a new message is received, 

as shown in Figure 4.1.3.5. This module also provides robust search and sorting capabilities, 

which allow users to find specific chats using keyword searches or organize the chats using 

various sorting options, such as Unread, Ascending Order, Descending Order, Latest Date, and 

Earliest Date. Additionally, it supports the initiation of new private conversations that allow 

users to start new conversations with specific individuals by clicking on their names. Once the 

message is successfully sent, the recipient will receive an email notification to alert them of 

incoming messages. 

 

 

Figure 4.1.3.1 Screenshot of administrator/inbox.dart 
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Figure 4.1.3.2 Screenshot of tutor/inbox.dart 

 

 

Figure 4.1.3.3 Screenshot of student/inbox.dart 
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Figure 4.1.3.4 Screenshot of parent/inbox.dart 

 

 

Figure 4.1.3.5 Screenshot of sendMessageNotificationEmail in functions/index.js 

 

4.1.4 Announcement Module Development 

The announcementlist.dart file shown in Figures 4.1.4.1 to 4.1.4.4 is a centralised information 

distribution system that displays all announcements in a descending chronological order, so all 

the users, such as administrators, tutors, students, and parents, can always access the most 

recent updates. Each announcement is presented as an interactive element that users may click 

to access comprehensive details, including full title, description, photos, and publication date. 
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This module also includes powerful search and filtering capabilities, which allow users to 

search for specific announcements using keyword searches or sort the announcements using 

various sorting options, such as Latest Date, Earliest Date, Last 30 Days, and Last 7 Days, 

based on their specific needs. Furthermore, administrators are allowed to access comprehensive 

management capabilities, which allow them to create new announcements and store them in 

the Cloud Firestore or edit existing announcements to ensure all information is accurate and 

up-to-date. An email notification will also be sent to all users when a new announcement has 

been created, as illustrated in Figure 4.1.4.5. 

 

 

Figure 4.1.4.1 Screenshot of administrator/announcementlist.dart 
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Figure 4.1.4.2 Screenshot of tutor/announcementlist.dart 

 

 

Figure 4.1.4.3 Screenshot of student/announcementlist.dart 
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Figure 4.1.4.4 Screenshot of parent/announcementlist.dart 

 

 

Figure 4.1.4.5 Screenshot of sendAnnouncementEmail in functions/index.js 

 

4.1.5 Calendar Module Development 

This module is designed for administrators, tutors, students, and parents to have a clear visual 

depiction of their academic timeline, which will organise all class schedules by specified dates, 

as shown in Figures 4.1.5.1 to 4.1.5.4. The module improves the user experience by including 

horizontal scrolling functionality or a calendar icon for date navigation to allow users to 

navigate through different dates seamlessly. The calendar icon allows direct navigation to 
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specific dates for viewing targeted class schedules without extensive scrolling. Each class 

schedule is clickable to reveal detailed information, such as course name, course descriptions, 

assigned tutor name, duration, dates, etc. The system employs role-based access control, which 

allows administrators to have comprehensive access to all existing class schedules, tutors can 

access class schedules specific to the courses they are assigned, students have access to view 

class schedules for all courses they have registered, and parents can monitor all class schedules 

related to their childrenôs registered courses. This module allows users access to all the 

information they need for proper class preparation. 

 

 

Figure 4.1.5.1 Screenshot of administrator/calendar.dart 
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Figure 4.1.5.2 Screenshot of tutor/calendar.dart 

 

 

Figure 4.1.5.3 Screenshot of student/calendar.dart 

 


