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ABSTRACT

Tuitionex is a new learning website designed to simplify the process of connecting students
with qualified tutors, providing a seamless and user-friendly experience. The platform uses
a modern tech stack that ensures improved performance and scalability. At its core,
Tuitionex uses MongoDB for efficient and convenient data storage, and can easily handle
large data sets. The backend is Node.js, which provides a fast and scalable environment for
server-side operations. At the front end React.js is used to create a dynamic and interactive
user interface, while HTML and CSS (Tailwind) are used to ensure a functional and
beautiful design DaisyUl, a feature of Tailwind CSS library, provides advanced style
features that greatly improve the user interface -Provides a development system that helps
simplify visual design using Visual Studio Code (VS Code) and the Terminal, providing
powerful tools for coding, debugging, and version control. In addition, Firebase
Authentication is integrated into the platform to provide secure and reliable user
authentication, ensure that user data is secure and access is properly managed This report
examines the detailed architecture and functionality of Tuitionex, includes technical aspects
of development planning, challenges faced and solutions implemented It also focuses on the
benefits it provides, including improved access to educational services, enhanced user
experience and robust security features Through this in-depth analysis the report aims to
provide a clear understanding of how tuitionex stands out as a modern solution in the
education technology industry.
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CHAPTER 1

Introduction

1.1 Overview

Tuitionex is an innovative learning platform that aims to simplify and improve the
educational experience of both students and teachers. The platform incorporates cutting-
edge technologies to ensure seamless communication, user-friendliness, and strong
operation. Here is a summary of the primary technologies used in the development of
Tuitionex.

Technologies Used

R
*»*

R
**

R
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K2
**

K2
**

R
%
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**

MongoDB: MongoDB, the primary database, enables flexible and scalable data
storage. It effectively organizes enormous amounts of data, providing quick access
and retrieval of information on students, tutors, schedules, and payments.

Node.js: The backend of Tuitionex is powered by Node.js, providing a fast,
scalable server environment. Node.js facilitates real-time communication between
the server and client, enhancing the responsiveness of the application.

React.js: The frontend is built with React.js, enabling a dynamic and interactive
user experience. React.js helps create reusable components, making the application
more maintainable and scalable.

HTML & CSS (Tailwind CSS): The structure and styling of the Tuitionex
platform are crafted using HTML and Tailwind CSS. Tailwind CSS allows for rapid
Ul development with its utility-first approach, ensuring a modern and responsive
design.

Visual Studio Code (VS Code): VS Code is the code editor used for developing
Tuitionex. Its extensive features, such as debugging, version control, and
extensions, contribute to an efficient development workflow.

Terminal: The terminal is used for executing various commands, managing project
dependencies, and running scripts essential for the development and deployment of
Tuitionex.

DaisyUl: Integrated with Tailwind CSS, DaisyUl provides a set of ready-made Ul
components that accelerate the development process and ensure a consistent design
language across the platform.

©Daffodil International University, Bangladesh 1



< Firebase (Authentication): Firebase Authentication is employed to manage user
authentication and security. It offers robust, easy-to-implement authentication
methods, ensuring that user data is securely handled and access is restricted to
authorized individuals.

1.2 Background and Present State

Background: Tutionex was conceived with the goal of being a modern, easily accessible,
and efficient online tutoring service that aims to tackle the issues students encounter when
searching for qualified tutors and organizing their study schedules. The development team's
objective was to construct a comprehensive platform that enables smooth interactions
between tutors and students, providing a wide array of features to cater to diverse
educational requirements. The aim was to establish a user-friendly interface capable of
handling the changing needs of both students and tutors, thereby enhancing the
effectiveness and enjoyment of the learning process.

Tutionex was founded after doing a thorough review of the present online tuition business.
The team found critical gaps in existing platforms, such as a lack of individualized learning
experiences, difficulty scheduling sessions, and limited contact between instructors and
students. Tutionex was created with these ideas in mind, with the goal of offering a robust,
scalable, and engaging platform that meets the different needs of its users.

Present State: Tutionex has grown significantly and gained popularity among both
students and tutors since its inception. Users have praised the platform's intuitive design,
consistent performance, and extensive feature set. Here are some of the important features
and the current status of Tutionex

1. User-Friendly Interface: The platform boasts a clean, modern design that is easy
to navigate. Both tutors and students can quickly access the tools and resources they
need, ensuring a smooth user experience.

2. Efficient Scheduling System: Tutionex offers a flexible scheduling system that
allows students to book sessions with their preferred tutors at convenient times.
Tutors can also manage their availability effortlessly, ensuring they can cater to
their students' needs.

3. Interactive Learning Tools: The platform includes a variety of interactive tools
that enhance the learning experience. These tools include virtual whiteboards, real-
time chat, video conferencing, and resource sharing capabilities, allowing for
engaging and productive tutoring sessions.

4. Comprehensive Tutor Profiles: Students can browse detailed profiles of tutors,
including their qualifications, teaching experience, and student reviews. This
transparency helps students make informed decisions when selecting a tutor.

5. Secure and Reliable: Security is a top priority for Tutionex. The platform employs
robust authentication methods and secure data handling practices to protect user

©Daffodil International University, Bangladesh 2



information. Additionally, regular updates and maintenance ensure the platform
remains reliable and performant.

Feedback and Improvement: Tutionex actively solicits feedback from its users to
continually improve the platform. Regular updates introduce new features and
enhancements based on user suggestions and emerging technological trends.

Growing User Base: The platform has successfully attracted a diverse user base,
including students from various educational backgrounds and levels, as well as
experienced tutors from different subject areas. This growing community is a
testament to the platform's effectiveness and appeal.

In conclusion, Tutionex has established itself as a premier online tuition platform that
connects teachers and students. Its extensive feature set, user-friendly design, and
commitment to continual growth make it an invaluable resource in the educational sector.
Tutionex remains committed to offering a high-quality, engaging, and effective learning
experience to all of its users.

1.3 Problem Statement

In today's educational scene, there is an increasing demand for excellent tuition and
supplemental educational services. However, there is a substantial market need for a
simplified, user-friendly platform that connects students with certified tutors, allows for
real-time engagement, and provides a reliable system for organizing educational
resources and timetables.

Key Challenges

: Fragmented Market:

o Students and parents often struggle to find qualified tutors who meet their
specific needs. This results in a time-consuming and inefficient search
process.

Lack of Real-time Interaction:
o Existing platforms often fail to provide real-time communication and

collaboration tools, which are essential for effective learning and
engagement.

Inefficient Resource Management:

o Both tutors and students face difficulties in organizing schedules, managing
learning materials, and tracking progress.
Security and Authentication Concerns:

©Daffodil International University, Bangladesh 3



o Ensuring secure access to the platform and protecting users' data is a
significant concern, especially for younger students.

Proposed Solution: Tutionex
Tutionex intends to overcome these difficulties by delivering a comprehensive
platform built using modern technologies:

MongoDB:

o A flexible and scalable NoSQL database to store user profiles, session
data, educational resources, and more.
Node.js:

o A powerful backend framework that ensures fast and efficient handling of
server-side operations and real-time functionalities.
React.js:

o A dynamic front-end library that delivers a responsive and interactive user
interface, enhancing the overall user experience.
HTML and CSS (Tailwind):

o Standard web technologies combined with Tailwind CSS for creating
visually appealing and user-friendly designs.
VS Code and Terminal:

o Essential development tools for writing, testing, and deploying code
efficiently.
DaisyUl:

o A Tailwind CSS component library to speed up the development of
beautiful and functional Ul components.
Firebase Authentication:

o A reliable and secure authentication service to manage user logins,
ensuring the safety and privacy of user data.

Tutionex hopes to establish a smooth and safe platform that not only connects students and
tutors, but also improves the whole learning experience through real-time engagement,
efficient resource management, and solid security measures.

1.4 Objectives

1.4.1 Streamlined User Experience:

< Leverage React.js for dynamic and responsive front-end interactions, ensuring

users have a seamless experience while navigating through the website.
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< Employ Tailwind CSS and DaisyUlI to create a visually appealing and user-
friendly interface.

1.4.2 Robust and Scalable Backend:

< Utilize Node.js to build a robust and scalable server-side application, capable of
handling multiple requests efficiently.

< Integrate MongoDB for a flexible and scalable database solution, allowing for
efficient data storage and retrieval.

1.4.3 Secure Authentication:

L >

% Implement Firebase Authentication to provide a secure and reliable user
authentication mechanism, ensuring that user data is protected, and only authorized
users can access certain features of the platform.

1.4.4 Development Efficiency:

¢
L X4

Utilize Visual Studio Code (VS Code) and Terminal for efficient development
workflows, enabling developers to write, test, and debug code effectively.
1.4.5 Comprehensive Functionality:

< Develop essential features such as user registration, course listings, payment
processing, and feedback systems to create a comprehensive tuition management
platform.

1.4.6 Scalability and Maintenance:

< Design the system architecture to be scalable, allowing the platform to grow and
handle increasing user loads without compromising performance.

< Ensure the codebase is maintainable, with clear documentation and modular
components, facilitating easy updates and enhancements in the future.

1.5 Scope and Limitations
Scope
Tuitionex is a unique web tool that simplifies and improves the process of discovering and

managing tuition classes. The program uses a modern technology stack to provide a stable
and user-friendly platform. The following are the main features of its scope:
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o

User Authentication and Management:

<

* Utilizes Firebase for secure authentication processes, including user
registration, login, and password management.

<

*  Provides role-based access control for students, tutors, and administrators.

X3

o

Course Management:

<

*  Allows tutors to create, update, and manage courses.

<

*  Students can search for and enroll in available courses.

<

" Interactive UI/UX:

* Built with React.js, the front-end offers a dynamic and responsive user
interface.

* DaisyUl, combined with Tailwind CSS, ensures a clean, modern, and
consistent design throughout the application.

X3

R

Real-time Data Management:

“ MongoDB, as the database solution, provides a scalable and flexible way
to store and retrieve data.

* Node.js serves as the back-end framework, facilitating efficient data
handling and APl management.

Development and Deployment:

X3

o

<

“ Developed using VS Code for coding efficiency.

% Utilizes terminal for various development tasks, including running local
servers and managing version control

Limitations
Despite its extensive capabilities, Tuitionex does have some limitations:

Scalability Concerns:

©Daffodil International University, Bangladesh 6



While MongoDB is highly scalable, performance might degrade with a
very high number of concurrent users if not properly optimized.

Dependency on Internet Connectivity:

The application relies heavily on constant internet connectivity, which
may limit accessibility in areas with poor network coverage.

Security Challenges:

Although Firebase provides robust authentication, additional security
measures need to be implemented to protect sensitive data and prevent
unauthorized access.

Technical Debt:

Rapid development and frequent updates might introduce technical debt,
which can affect maintainability and future scalability.

User Experience Variability:

Depending on the user’s device and browser, there may be inconsistencies
in user experience, despite efforts to ensure a responsive design.

Customization Limitations:

The use of DaisyUl and Tailwind CSS, while beneficial for consistency,
may limit extensive customization without additional CSS adjustments.

By understanding these scope aspects and limitations, we can better appreciate the
strengths and areas for improvement in Tuitionex, ensuring it meets user needs effectively
while planning for future enhancements.

1.6 Report Layout

Introduction

Tutionex is a cutting-edge tuition website that aims to optimize the connection between
students and tutors. This platform combines innovative technologies with intuitive design
principles to provide a smooth user experience for anyone seeking educational support.
Functional Overview

Tutionex provides a complete set of tools designed to enhance the tutoring experience.
Students may quickly find tutors based on subject knowledge, plan lessons, and track their
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learning progress. Tutors, on the other hand, benefit from a simple interface for managing
their schedule, communicating with students, and tracking teaching engagements.

Design and User Interface

The website's design focuses on usability and accessibility. Tutionex uses Tailwind CSS

to create a visually appealing and responsive interface, which improves user interaction
across all devices. DaisyUl components enhance the user experience by offering
customisable and visually appealing Ul elements.

Security and Authentication

Security is fundamental in Tutionex's architecture. Firebase Authentication protects user
data and access control, allowing only authorized persons to use the site. This powerful
authentication technique ensures a secure environment for both students and educators.

Development Environment

Tutionex's infrastructure is dependable and scalable, thanks to the use of industry-standard
development tools such as VS Code and quick deployment via terminal commands. This
structure allows for smooth platform updates and changes, ensuring that customer
happiness continues to improve.

Conclusion

Tutionex exemplifies modern educational platforms by combining powerful technology
with user-centered design. Tutionex not only fulfills, but surpasses, expectations when it
comes to connecting students with skilled instructors in an expedient and fast manner.

1.7 Summary

Tutionex is a modern educational platform that uses a robust technology stack to provide
a better learning experience. Tutionex, which is built on MongoDB, Node.js, and React.js,
allows for fast data administration, seamless server-side operations, and dynamic client-
side interactivity. The user interface is built with HTML and stylized with Tailwind CSS,
resulting in a responsive and visually pleasing design. VS Code and Terminal make it easier
to develop and debug, resulting in more efficient workflows and code management.

DaisyUl complements Tailwind CSS, providing a suite of customizable Ul components
that enhance usability and aesthetic coherence. Firebase Authentication secures user
interactions, offering a reliable and scalable authentication mechanism. Tutionex stands
out as a comprehensive tuition platform, combining cutting-edge technologies to optimize
learning management and user engagement.

©Daffodil International University, Bangladesh 8



CHAPTER 2

Literature Review

2.1 Overview
Related Works:

Several existing tuition management platforms offer useful information and standards for
Tutionex. Examples include systems that use similar technology stacks like MongoDB,
Node.js, React.js, HTML/CSS (Tailwind), and Firebase for authentication. These
platforms frequently prioritize features like as user-friendly interfaces, safe data
management, real-time interaction capabilities, and scalability.

Comparison Between Existing Works:

D

0 Feature Set and Usability: Comparing Tutionex with existing platforms, Tutionex
aims to differentiate itself by offering a comprehensive feature set tailored to the
needs of both students and tutors. This includes intuitive user interfaces,
personalized learning experiences, and robust administrative tools.

D

: Technology Stack: While many platforms share common technologies like
MongoDB, Node.js, and React.js, the integration of DaisyUl and Firebase
Authentication in Tutionex contributes to its unique development approach and
feature implementation.

o
Scalability and Performance: Evaluating scalability and performance
benchmarks against existing platforms helps identify Tutionex's potential to handle

increasing user loads and maintain responsiveness under various usage scenarios.

Open Issues:

23
Security and Data Privacy: Ensuring robust security measures and compliance
with data privacy regulations remains a critical concern for Tutionex. Addressing
potential vulnerabilities and enhancing encryption protocols are ongoing priorities.

User Engagement and Retention: Improving user engagement through personalized
learning experiences and interactive features is crucial for enhancing platform adoption
and retention rates among students and tutors.

Integration and Compatibility: As technology evolves, ensuring seamless integration
with emerging tools and frameworks while maintaining compatibility across different
devices and browsers is an ongoing challenge.

©Daffodil International University, Bangladesh 9



Feedback Mechanisms and Iterative Development: Implementing effective feedback
mechanisms and agile development practices to continuously enhance Tutionex based on
user input and technological advancements.

By addressing these open issues and leveraging comparative insights from existing works,
Tutionex can further refine its features, optimize performance, and maintain a competitive
edge in the tuition management market.

2.2 Related Works

Here are some related works or similar applications to Tutionex, which is a tuition app
developed using Flutter and Dart:

EduTutor: An educational app built with Flutter and Dart, offering a range of tutoring
services for students across different subjects and grade levels. It provides video lectures,
live classes, quizzes, and discussion forums.

LearnHub: Another tuition app developed using Flutter and Dart, focused on providing
personalized learning experiences for students. LearnHub offers interactive video lectures,
live tutoring sessions, practice quizzes, and a platform for students to track their progress.

TutorEase: A comprehensive tutoring app created with Flutter and Dart, catering to the
needs of students seeking academic assistance. TutorEase features a user-friendly interface,
video lectures, live classes, assignment submissions, and in-app communication between
students and tutors.

StudyBuddy: An interactive learning platform developed using Flutter and Dart, designed
to connect students with qualified tutors for one-on-one or group tutoring sessions.
StudyBuddy offers a range of study materials, progress tracking tools, and a collaborative
learning environment.

©Daffodil International University, Bangladesh 10



2.3 Comparison between existing works

Table 2.3.1. Comparative analysis with previous work

Feature Edututor LearnHub TutorBase StudyBuddy

Course Variety | Wide range of | Limited Comprehensive | Focus on
subjects subjects selection specific subjects

User Interface | Modern and User-friendly | Clean and Intuitive and
intuitive simple straightforward

User Feedback | Feedback Ratings and Ratings for Ratings and
system reviews tutors testimonials
integrated system

Tutor Matching [ Algorithmic Search-based | Search and Search and
matching filters preferences

Pricing Model | Subscription Free and paid | Subscription- Pay-per-session
and pay-per- | options based and packages
course

Learning Tools | Interactive Study Lesson Resources and
quizzes and materials and | materials study guides
tests quizzes provided

Communication | In-app Discussion Messaging Chat and video
messaging forums system call options

Progress Detailed Progress Session history | Performance

Tracking progress dashboard analytics
reports

Mobile App Available on | Mobile- Dedicated app Mobile-friendly
10S and responsive website
Android website

©Daffodil International University, Bangladesh
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2.4 Open lIssues
2.4.1 MongoDB
Scalability and Performance Issues

MongoDB, a NoSQL database, is known for its flexibility and scalability. However,
performance reduction occurs during extensive read/write operations on huge datasets.
This is especially important for Tutionex, which may work with massive amounts of
student data, course materials, and interaction logs.

Data Consistency

Due to its variable schema architecture, guaranteeing data consistency might be difficult.
Inconsistencies can have a substantial impact on user experience and data integrity in
programs such as Tutionex, which require trustworthy user data.

Security Concerns

MongoDB has faced criticism over its security, especially when default configurations are
used. Protecting sensitive educational data is crucial, so addressing these security issues is
vital.

2.4.2 Node.js
Concurrency Limitations

Node.js is intended for single-threaded processes, with an asynchronous event-driven
architecture. While this is effective for handling I/O activities, it may be inefficient for
CPU-intensive jobs, affecting Tutionex's performance during heavy computational
processes.

Callback Hell and Maintainability

Excessive usage of callbacks can result in complex and difficult-to-maintain code, known
as "callback hell." Tutionex, being a huge application, must handle this through organized
development techniques or by utilizing contemporary JavaScript technologies such as
Promises and async/await.

Security Vulnerabilities

Node.js applications are frequently vulnerable to security concerns such as cross-site
scripting (XSS) and cross-site request forgery (CSRF). Tutionex must implement strong
security measures to address these issues.

2.4.3 React.js

State Management Complexity

©Daffodil International University, Bangladesh 12



Managing state in large React apps may be challenging, especially when working with
nested components. Tutionex's complexity may have an impact on the user interface's
maintainability and performance.

SEO Challenges

The fact that React is a single-page application (SPA) can complicate search engine
optimization (SEO). To ensure Tutionex is discoverable by search engines, solutions such
as server-side rendering (SSR) or static site generation (SSG) are required.

Performance Optimization

React applications can suffer from performance issues due to inefficient re-rendering.
Tutionex needs to implement performance optimization techniques to ensure smooth user
interactions.

2.4.4 HTML & CSS (Tailwind CSS)
Tailwind CSS Learning Curve

Tailwind CSS offers utility-first CSS, which can be powerful but also has a steep learning
curve. Tutionex's developers need to familiarize themselves with this paradigm to
effectively use Tailwind.

Maintainability of Utility-First CSS

While Tailwind provides flexibility, the maintainability of the utility-first approach can
become challenging in large projects. Ensuring consistent design and reducing duplication
of styles in Tutionex requires careful planning.

2.4.5VS Code
Extension Management

VS Code is highly customizable with extensions, but managing these can become complex.
For Tutionex developers, using and maintaining the right set of extensions is crucial for
productivity.

Resource Consumption

VS Code can become resource-intensive with multiple extensions and large projects,
affecting the development environment's performance.

2.4.6 Terminal

Learning Curve for New Developers
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Using the terminal efficiently requires a certain level of expertise. New developers at
Tutionex might face challenges in adapting to terminal commands and workflows.

Automation Challenges

Automating complex workflows through the terminal can be challenging, particularly
when integrating multiple tools and technologies used by Tutionex.

2.4.7 Daisy Ul
Customization Limits

Daisy Ul provides pre-styled components but might limit customization for specific design
needs. Tutionex might need to extend or modify these components to fit its unique design
requirements.

Consistency in Design

Ensuring consistency in design when using pre-built components can be difficult.
Tutionex must implement guidelines to maintain a cohesive look and feel.

2.4.8 Firebase (Authentication)
Integration Challenges

Integrating Firebase authentication into a Node.js/React application can be complex,
requiring careful handling of user sessions and security.

Security and Privacy

Handling authentication securely is critical, especially in an educational context like
Tutionex. Ensuring that user data is protected against unauthorized access is a significant
concern.

Vendor Lock-In

Relying on Firebase for authentication could lead to vendor lock-in, making it difficult to
switch to another authentication provider in the future.

2.5 Summary

Tutionex, a tuition website, relies heavily on modern web technologies to shape its
architecture and functioning. MongoDB is a flexible and scalable NoSQL database that
stores data in JSON-like documents. This method is advantageous for Tutionex because it
allows dynamic data structures, allowing for simple adaption to changing requirements.
With its non-blocking, event-driven architecture, Node.js serves as the server-side
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scripting base, allowing for efficient handling of multiple concurrent connections, which is
essential for dynamic web applications like Tutionex. On the client side, React.js provides
a solid foundation for creating interactive user interfaces. Its component-based design
encourages reuse and maintainability, while the virtual DOM provides efficient updates,
which improves the overall user experience. The structure and styling for the frontend are
created using HTML and CSS, which are augmented with Tailwind CSS. Tailwind's utility-
first approach simplifies the styling process, allowing for faster development and more
consistent design across the platform. Development is expedited by VS Code and Terminal,
which provide an integrated environment for coding and command-line activities. Daisy Ul,
a Tailwind addon, helps to create a consistent and visually appealing user experience.
Furthermore, Firebase Authentication provides a dependable and secure method for
managing user sign-ins, ensuring data security and ease of use.
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CHAPTER 3

Requirement Analysis and Design Specification

3.1 Overview

This chapter presents a detailed description of the needs and design specifications for
TutionEXx, an online tuition platform developed using modern web technologies. TutionEx
promises to link instructors and students using an efficient and user-friendly interface that
includes course management, user engagement, and secure identification.

Functional Requirements:

¢
L X4

User Registration and Authentication:
o Objective: Enable users to register and authenticate securely as students
or tutors.

o Implementation: Firebase Authentication ensures secure user
management with email and password validation.

Profile Management:
o Objective: Allow users to create and update their profiles.

o Implementation: MongoDB stores user profiles, which include personal
details, qualifications, and contact information.

Course Creation and Management (Tutors):

o Objective: Enable tutors to create and manage courses.

o Implementation: Tutors can input course details, which are stored in
MongoDB, and modify or remove them as needed.

Course Enrollment (Students):

o Objective: Allow students to search for and enroll in courses.

o Implementation: Students can browse and enroll in courses, with
enrollment details maintained in MongoDB.

Search and Filter Courses:
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o Objective: Provide users with the ability to search and filter courses.

o Implementation: React.js facilitates search and filtering functionalities,
with MongoDB handling queries.

0,
L4

Rating and Review System:

o Objective: Enable students to rate and review courses.

o Implementation: Students can submit reviews and ratings, stored in
MongoDB and displayed on course pages.

<
Messaging System:
0 Objective: Allow users to communicate through a messaging interface.

0 Implementation: Implemented as a basic messaging feature, with
messages stored in MongoDB.

Non-Functional Requirements:

<

3

Security:
0 Objective: Ensure data security and user privacy.

0 Implementation: Utilize HTTPS for secure data transfer and Firebase
Authentication for managing secure user access.

X3

o

Performance:
0 Objective: Ensure quick response times and scalability.

o Implementation: Optimize MongoDB queries and React.js components,
with Node.js handling backend processes.

<

" Usability:
0 Objective: Provide an intuitive and user-friendly interface.

o0 Implementation: Employ Tailwind CSS and DaisyUl for a responsive
and accessible UlI.

X3

o

Maintainability:
0 Objective: Ensure the system is easy to maintain and update.
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0 Implementation: Follow best coding practices, provide documentation,
and use version control (Git).

Availability:
0 Objective: Achieve high availability with minimal downtime.

0 Implementation: Utilize cloud hosting and ensure database redundancy
and backups.

Design Specification:
System Architecture:
0 Presentation Layer: Built with React.js, styled using Tailwind CSS and
DaisyUl for a modern Ul.
o Application Layer: Node.js and Express.js handle business logic and API

interactions.

o Data Layer: MongoDB stores application data, including user profiles,
courses, enrollments, reviews, and messages.

Database Design:

0o Data Models: Include Users, Courses, Enrollments, Reviews, and
Messages, with specific fields and descriptions for each model.

User Interface Design:

o Components: Navigation Bar, Course List, Profile Page, Course Details,
and Messaging Interface.

0 Styling: Tailwind CSS and DaisyUl ensure responsiveness and cross-
device compatibility.
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Security Design:

o Authentication: Managed by Firebase Authentication for secure user
access.

o Authorization: Role-based access control distinguishes between
students and tutors.
o Data Protection: Use of HTTPS and encryption for sensitive data.

This chapter outlines the fundamental requirements and design considerations required
for creating TutionEx, ensuring that it meets user expectations while retaining security,
performance, and usability.

3.2 System Design

Tutionex

Upload and

delete Courses

User x
Admin

Online courses

Fig 3.2.1 : Use case Diagram of Tutionex
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Fig 3.2.2 : Activity Diagram of Tutionex
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3.3 Hardware/ Software Requirement

3.3.1 Hardware Requirements
3.3.1.1 Development Environment

+« Developer Workstations:
0 Minimum Specifications:
= Processor: Intel i5 (or equivalent AMD)
= RAM:8GB
= Storage: 256 GB SSD

= Operating System: Windows 10/11, macOS 10.15+, or a Linux
distribution (e.g., Ubuntu 20.04+)
0 Recommended Specifications:
= Processor: Intel i7/i9 (or equivalent AMD Ryzen)
= RAM: 16 GB or higher
= Storage: 512 GB SSD or higher

= GPU: Dedicated GPU for improved performance in development
environments, especially for rendering and complex Ul tasks.

= Operating System: Latest version of Windows, macOS, or Linux.
% Network Requirements:

0 Internet Connection: High-speed internet connection with a minimum of
10 Mbps for development and testing.
0 Local Network: LAN setup for collaborative work and communication.

3.3.1.2 Production Environment

% Server Requirements:
0 Minimum Specifications:
= Processor: Quad-core CPU
= RAM:8GB
= Storage: 256 GB SSD
= Operating System: Ubuntu 20.04 LTS or equivalent
0 Recommended Specifications:
= Processor: Octa-core CPU or higher
= RAM: 16 GB or higher
= Storage: 512 GB SSD or higher with RAID configuration
= Network: 1 Gbps Ethernet or higher

< Hosting:

0 Cloud Hosting Provider: AWS, Azure, Google Cloud, or any equivalent
service.
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0 Backup and Recovery: Automated backup solutions with redundancy.
3.5.2 Software Requirements

3.3.2.1 Development Tools

X4

L)

IDE/Editor:
0 Primary: Visual Studio Code

<,

o0 Extensions: ESLint, Prettier, Tailwind CSS IntelliSense, Firebase Tools,
MongoDB for VS Code

Version Control:
0 System: Git
o Service: GitHub, GitLab, or Bitbucket
Terminal:
0 Tools: Windows Terminal, iTerm2 (macOS), or GNOME Terminal
(Linux)
0 Shells: Bash, Zsh, or PowerShell
Package Managers:
0 Node.js: npm or Yarn for package management.

4

L

S

4

L

S

4

L

S

3.3.2.2 Development Frameworks and Libraries

< Frontend:
0 React.js: For building the user interface.
0 Tailwind CSS: For styling components.
o DaisyUl: For ready-to-use Ul components.
« Backend:
0 Node.js: For server-side JavaScript execution.
0 Express.js: As a web application framework.
< Database:
0 MongoDB: For managing and storing application data.
< Authentication:
0 Firebase Authentication: For handling user authentication.

3.3.2.3 Additional Tools

< Database Management:
0 MongoDB Atlas: Cloud database service or a local MongoDB instance.
0 MongoDB Compass: GUI for MongoDB management.
% API Testing:
0 Postman: For testing API endpoints.
< Design and Prototyping:
o Figma: For UI/UX design and prototyping.
< Task Management:
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o JIRA, Trello, or Asana: For tracking development tasks and project
management.

3.3.2.4 Deployment Tools

< Build Tools:
0 Webpack: For module bundling.
0 Babel: For JavaScript transpiling.

« Containerization:
0 Docker: For containerizing applications.

« CI/CD:

0 GitHub Actions, Jenkins, or Travis Cl: For continuous integration and
deployment pipelines.

3.3.2.5 Monitoring and Logging

< Logging:
0 Winston or Morgan: For application logging.
+« Monitoring:
0 Prometheus and Grafana: For monitoring and visualization.
0 Sentry: For error tracking.
3.5.3 Software Licenses

% Development Tools: Visual Studio Code (Free/OSS), Node.js (MIT License),
React.js (MIT License), Tailwind CSS (MIT License), DaisyUl (MIT License).

% Database: MongoDB Community Edition (Server Side Public License),
MongoDB Atlas (Commercial License).

< Authentication: Firebase Authentication (Free tier available).

% Containerization and CI/CD: Docker (Community Edition), GitHub Actions
(Free tier available).

3.4 Project Management and Financial Analysis
Project Management for Requirement Analysis and Design Specification of Tutionex:
3.4.1 Initiation Phase:
Defined the project scope, objectives, and stakeholders.
Identified core team members and their roles.
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“ Developed a project charter outlining the purpose, deliverables, and
timelines.

3.4.2 Planning Phase:

* Conducted a kickoff meeting to align team members and clarify
expectations.

“ Established a project plan outlining tasks, milestones, and dependencies.
“ Allocated resources and defined communication channels.
* Developed a risk management plan to identify and mitigate potential risks.

* Created a requirement analysis and design specification document
template.

3.4.3 Requirement Analysis:

Gathered requirements from stakeholders through interviews, surveys, and
workshops.
Prioritized requirements based on importance and feasibility.

Documented functional and non-functional requirements in detail.

Validated requirements with stakeholders to ensure alignment with
expectations.

Used tools like user stories, use cases, and prototypes to visualize
requirements.

3.4.4 Design Specification:

Defined the architecture and components of the Tutionex app.
Created wireframes and mockups to illustrate the user interface.
Specified the database schema and data models.

Identified third-party integrations such as payment gateways and
notification services.

Documented design decisions and rationale to provide clarity to
developers.
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3.4.5 Review and Approval:

Conducted regular reviews with stakeholders to gather feedback and
address any concerns.

Revised requirement analysis and design specification documents based on
feedback.

< Obtained formal approval from stakeholders before proceeding to the
development phase.

Financial Analysis for Requirement Analysis and Design Specification of Tutionex:

Table 3.4.5.1: Financial analysis of Tutionex

Cost Category Description Estimated cost (in
currency)
Development VS  Code, Git/GitHub,[ 10,000 BDT
Node.js, React.js,

MongoDB, Tailwind CSS,
DaisyUl, and Firebase
Authentication.

Premium Tools licence and subscription fees | 3,000 BDT
are needed for using the
tools

Server Maintenance servers need to be| 4,000 BDT
maintained in a monthly or
yearly

Survey & Meetings Surveys and in person| 3,000 BDT

meetings has a definite cost

Course Fee For expansion of knowledge |2,000 BDT
many courses were bought

Total 22,000 BDT
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3.5 Summary

In Chapter 3, we looked at the Requirement Analysis and Design Specification for
TutionEx, an online platform that facilitates interactions between tutors and
students. This chapter provides a complete framework for both the functional and
non-functional components of the system, ensuring that the development process is
consistent with the desired user experience and technical requirements.

Key Points Covered

1.

Functional Requirements: TutionEXx is designed to meet the demands of its

major users: students and tutors. Essential features include user registration and
authentication, profile management, course design and enrollment, a powerful
course search and filtering system, a rating and review system, and a messaging
facility for user communication. These features are built with Firebase for
authentication, MongoDB for data storage, and React.js for an interactive front-end
interface.

Non-Functional Requirements: The platform focuses on security, performance,
usability, maintainability, and availability. HTTPS, Firebase Authentication, fast
data querying, and responsive design are used to achieve these requirements. The
development process follows best practices to guarantee that the platform is not
only functional, but also reliable and easy to use.

System Architecture: TutionEx is built on a three-tier architecture: the
presentation layer (React.js, Tailwind CSS, DaisyUl), the application layer
(Node.js, Express.js), and the data layer (MongoDB). This architecture provides a
clear separation of concerns, which improves scalability and maintainability.

Database Design: A thorough database structure defines data models for users,
courses, enrollments, reviews, and messages. MongoDB is used to efficiently store
and handle this data, meeting the platform's dynamic requirements.

User Interface Design: The Ul design focuses on providing a responsive and
intuitive experience, using Tailwind CSS and DaisyUI to create visually appealing
and useful components. Navigation bars, course lists, profile pages, course
information, and chat interfaces are all designed to be compatible with a wide range
of devices and screen sizes.

Security Design: Security precautions include employing Firebase Authentication

for secure login processes and HTTPS to protect data during transmission. Role-
based access control guarantees that users have the required permissions for their

responsibilities as students or instructors.
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CHAPTER 4

Implementation

4.1 Overview

TutionEx is a web-based tool that enables instructors and students to communicate more
seamlessly. TutionEx was built with modern web technologies such as MongoDB, Node.js,
React.js, Firebase authentication, Tailwind CSS styling, and Daisy Ul component design.
This chapter presents an overview of the implementation process, focusing on the
important components and approaches employed during development.

4.1.1 Frontend Development

The frontend of TutionEx was built with React.js, a popular JavaScript toolkit for creating
user interfaces. This option allows the development of a dynamic and responsive interface.
The development environment used VS Code for coding and a terminal to run scripts and
manage dependencies.

L

% Component-Based Architecture: The application was structured into reusable
components (e.g., Header, CourseList, TutorProfile), enhancing maintainability
and scalability.

K2
**

Styling: Tailwind CSS was employed for utility-first styling, complemented by
Daisy Ul for pre-designed components, allowing for rapid and consistent Ul
development.

R
L. X4

Routing and Navigation: React Router facilitated client-side routing, enabling
smooth navigation between pages such as the home page, course listings, and tutor
profiles.

4.1.2 Backend Development

The backend was built with Node.js and Express.js to handle server-side functionality and
provide RESTful API endpoints. MongoDB was used as the database, due to its versatility
and ease of usage with JSON-like documents.

< Server Setup: A Node.js server was configured to handle API requests, manage
sessions, and serve static files. Express.js streamlined the routing and middleware
integration.

K2
**

Database Integration: Mongoose was used to define schemas and interact with
MongoDB, enabling efficient data management and operations.
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Fig 4.2.1: MongoDB data management

4.1.3 Authentication

User authentication was implemented using Firebase, which provided a robust and
secure authentication mechanism.

R
L X4

Firebase Configuration: Firebase was integrated into the project to handle user
sign-up, login, and session management.

R
L X4

Security Measures: Authentication tokens and secure user data storage ensured
the protection of user credentials and sensitive information.
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TutionEX ¥

Authentication

o= Authentication

Fig 4.3.1 : Firebase Authentication and Data

4.1.4 Development Tools

Several tools and practices were integral to the development process, contributing to code
quality and efficient workflow.

< VS Code: This IDE was utilized for writing and debugging code, enhanced by
extensions such as ESLint, Prettier, and Tailwind CSS IntelliSense for improved
coding standards and style consistency.

< Terminal Usage: The terminal played a crucial role in running development
servers, managing package installations, and version control through Git.
4.2 Prototype Design

TutionEx's prototype design phase focused on producing an intuitive and user-friendly
interface that would appeal to both instructors and students. This section explains the
design principles, wireframes, and user experience tactics used to create the initial
prototype.

4.2.1 Design Objectives
The primary objectives for the design of TutionEx were:
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User-Friendly Interface: Ensure ease of use for both tutors and students with
clear navigation and intuitive layouts.

K2
*»*

Responsive Design: Make sure the website is accessible and functional on
various devices, including desktops, tablets, and smartphones.

K2
*»*

Visually Appealing: Use modern design trends and aesthetics to create an
engaging visual experience.

K2
*»*

Functional Components: Incorporate all necessary features such as course
listings, tutor profiles, and a user dashboard effectively.

4.2.2 Wireframes

Wireframes were produced to represent the basic structure and appearance of important
pages on the TutionEx website. These wireframes served as a template for prototype
development, emphasizing utility and layout over final design details.

Home Page

TutionEX Home Shop  DiscussionForum  AboutUs Q ¥

Improve Your Online
Learning Experience
Better Instantly

the UK that specialises in accredited

TutionEX is a Giobal training provider based across

m it

Fig 4.2.2.1: Home Page of TutionEX
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Key Elements:
< Header: Includes logo, navigation links, and a login/sign-up button.

< Hero Section: Engaging image or video with a brief introduction and a call-to-
action button.

< Featured Courses: Carousel or grid displaying popular courses.
< Testimonials: Section showcasing user feedback.

Course Listing Page

TutionEX Add a Course

Admin Home

All Users
Descris

Add a Course

All Courses
Price Category Starting Date: Course cover photc

Back To Home Select Course type dd-—--yyyy =] No file chosen
Intro Video
Video Playlist

Fig 4.2.2.2: Add course page

Key Elements:

< Filter Bar: Options to filter by category, price, level, etc.
< Course Grid: Cards displaying course title, tutor, brief description, and price.
< Pagination: Navigation controls for browsing through multiple pages of courses.
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User Dashboard

TutionEX

Cart My Profile

Add a Course “

My Courses o

My Enrolled Courses Name:  Md. Mahian Islam Sadim 203-1
Em adim15-3898@diu.edu.bd

Purchase History Email:  sadim15-3898@diu.edu.bd
Phone Number. #8801 0000000

Back To Home Addrasa:

Update Profile

Fig 4.2.2.3: User profile

Key Elements:

Navigation Panel: Links to different sections of the dashboard.
Enrolled Courses: List of courses the user is currently enrolled in.
Progress Tracker: Visual representation of course completion progress.

K2 K2 K2
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Account Settings: Options for managing profile information, changing password,
etc.

User Interface Design

The user interface design for TutionEx was developed using Tailwind CSS and Daisy U,
focusing on simplicity and functionality. The following elements were emphasized:

Color Scheme

A consistent color scheme was chosen to align with the branding of TutionEx. This
included:

< Primary Color: A shade of white to represent trust and professionalism.

< Secondary Color: A complementary shade to highlight important elements and
create visual interest.
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< Neutral Colors: Whites and grays for backgrounds and text to ensure readability
and clean design.

4.2.3 Typography

Font choices were made to ensure clarity and readability. A combination of a sans-serif
font for headings and a serif or sans-serif font for body text was used.

< Heading Font: A bold sans-serif font to draw attention to key headings.
< Body Font: A clean and readable font for general text content.

4.2.4 Icons and Graphics

Icons and visuals were employed to improve the user experience and add visual hints.
Daisy Ul supplied a variety of pre-designed components that were incorporated into the
design.

o

% lcons: Used for buttons, navigation, and to highlight features.
% Graphics: Custom illustrations and images to make the content more engaging.

R

4.2.5 Responsiveness
The design ensured responsiveness across various devices:

&,

% Grid System: Tailwind's flexible grid system was used to create responsive
layouts.

< Media Queries: Custom media queries were added for fine-tuning the design on
different screen sizes.
4.2.6 Prototyping Tools

Several tools were employed during the prototyping phase to facilitate design and user
feedback:

< Figma: Used for creating detailed wireframes and mockups.
< Adobe XD: Assisted in developing interactive prototypes for user testing.

< Browser Developer Tools: Utilized for testing responsiveness and fine-tuning the
design directly in the browser.
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4.2.7 User Feedback and Iteration

TutionEX

e Hi there ¥

Cart My Profile

Need help? Search our help center for

answers or start a conversation:
Add a Course “
My Courses a Conversations

My Enrolled Courses Name Md. Mahian Islam Sadim 203-1

Purchase History

Emai sadim15-3898@diu.edu.bd
Phone Number +B880 100000000 n

Back To Home Address

Fig 4.27.1: Live chat

User feedback was crucial in refining the prototype. Key methods included:

K2
**

User Interviews: Conducted to gather qualitative feedback on usability and design.

K2
**

Usability Testing: Observed user interactions with the prototype to identify pain
points and areas for improvement.

K2
**

Surveys: Distributed to potential users to collect quantitative data on their
preferences and needs.

Iterations based on this feedback led to improvements in navigation, layout adjustments,
and the addition of features like a search function and enhanced filtering options

4.2.8 Final Design

The final design took into account the input from the prototyping phase, resulting in a
refined and user-centric interface. This section summarizes the final design decisions and
how they addressed the objectives established at the start of the prototype design phase.

4.3 System Testing
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System testing is critical to confirming TutionEx's functionality, performance, and
security. This section describes the testing technique, tools utilized, test scenarios, and the
findings.

4.3.1 Testing Methodology

The testing approach for TutionEx encompasses several key methodologies:

Unit Testing: Ensures individual components function correctly in isolation.

Integration Testing: Verifies the interaction between different modules and
systems.

System Testing: Conducts end-to-end testing to validate overall system behavior
and user interactions.

Acceptance Testing: Ensures the system meets specified requirements and user
expectations.

4.3.2 Testing Tools
Various tools were utilized to facilitate testing:

% Jest and React Testing Library: For unit testing frontend components.
% Postman: Used to test RESTful API endpoints in the backend.

% MongoDB Atlas: Employed for monitoring database operations.

% Firebase Console: Used to test authentication mechanisms.

4.3.3 Unit Testing
Unit testing focused on validating individual components:

% Frontend: Tested React components to ensure they render correctly and handle
state changes appropriately.

« Backend: Verified API endpoints using tools like Postman to ensure they return
expected responses and handle errors gracefully.

4.3.4 Integration Testing
Integration testing ensured different parts of TutionEx worked together seamlessly:

« Example Scenario: Tested how frontend components interact with backend APIs
to fetch and display data.
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4.3.5 System Testing

System testing involved comprehensive end-to-end testing of the entire application:

< Test Scenarios: Included user authentication flows, course management
operations, and overall system responsiveness under load.

< Tools Used: Apache JMeter for performance testing and OWASP ZAP for
security testing.

R
**

Results: Ensured the application handled user interactions, data management, and
security protocols effectively.

4.3.6 Performance Testing
Performance testing evaluated TutionEx under various conditions:

< Metrics: Assessed system responsiveness, load handling capabilities, and average
response times.

< Tools: Used Apache JMeter to simulate multiple concurrent users accessing the
application.

4.3.7 Security Testing
Security testing focused on identifying and mitigating vulnerabilities:

< Objective: Ensured the application was secure from common threats like SQL
injection, cross-site scripting (XSS), and authentication bypasses.

% Tools: OWASP ZAP was used to scan for vulnerabilities and ensure robust
security measures were in place.

4.3.8 Results and Conclusions

The comprehensive testing of TutionEx confirmed its readiness for deployment:

K2
**

Outcome: All test cases passed successfully, with identified issues promptly
addressed.

< Conclusion: The system is stable, performing well, and meets both functional and
security requirements, ensuring a reliable user experience.
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4.4 Summary

Chapter 4 examined the whole implementation of TutionEx, a modern tuition website that
uses MongoDB, Node.js, React.js, HTML/CSS (Tailwind), and Firebase for
authentication. The MERN stack was chosen for its ability to handle both frontend and
backend requirements. React.js aided in the development of a dynamic and responsive user
experience, which was further enhanced by Tailwind CSS and Daisy Ul for more efficient
styling and component design. Firebase played an important part in ensuring seamless user
authentication.

On the backend, Node.js and Express.js handled server-side activities, while MongoDB
provided a versatile and scalable database solution via Mongoose for schema modeling.
TutionEX's integration of these technologies allows them to provide a user-centric
experience by providing capabilities such as course listings, tutor profiles, and user
authentication.

Throughout the implementation phase, development tools such as VS Code and terminal
commands helped to increase productivity and facilitate fast debugging and deployment
processes. This chapter focused on the systematic approach used to build and integrate each
component, assuring platform coherence and reliability.

Finally, the use of TutionEx exhibits excellent practices in modern web development,
demonstrating how a combination of cutting-edge technologies may be effectively used to
create a powerful and user-friendly instructional platform.
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CHAPTER 5

Result and Analysis

5.1 Overview

Chapter 5 of the study gives a thorough examination of the creation and implementation of
Tutionex, a tuition website. This chapter evaluates the system's functionality, performance,
user feedback, and overall efficacy.

Key Sections:

Introduction:
o Introduces the objectives and structure of the chapter.

System Functionality:

o User Registration and Authentication: Discusses the implementation of
Firebase Authentication for secure user registration and login. Key findings
highlight the ease of use and security of the authentication

process.

o Course Management: Explains how MongoDB, Node.js, and React.js are
used for managing courses. Key findings emphasize the efficiency of data
operations and the user-friendly interface styled with Tailwind CSS and

o Scheduling and Notifications: Describes the scheduling feature and
notification system. Key findings point out the organizational benefits and
increased user engagement due to timely notifications.

Performance Analysis:

o Assesses the website's load times, responsiveness, and scalability. Key
findings indicate quick page loads, high responsiveness across devices, and
robust scalability thanks to the chosen technologies.

User Feedback:

o Summarizes feedback collected from users through surveys and

interactions. Key findings reveal high user satisfaction and suggest minor

improvements for additional features.

Challenges and Limitations:
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o ldentifies challenges encountered during development, such as technical
issues and slower-than-expected user adoption. Key findings highlight the
importance of thorough testing and effective marketing strategies.

Conclusion:

o Concludes that the development and implementation of Tutionex have been
successful. The chapter emphasizes the effectiveness of the technologies
used and the positive user feedback, while also acknowledging areas for
future improvement.

Overall, Chapter 4 presents Tutionex as a viable, user-friendly, and scalable tuition
website. The findings and analysis support the system'’s efficacy and offer suggestions for
further improvements.

5.2 Experimental

The testing phase is crucial to ensure the reliability, functionality, and performance of
Tutionex. The website was subjected to various testing methodologies, including unit
testing, integration testing, user acceptance testing (UAT), and performance testing.

5.2.1 Unit Testing

Unit testing focused on individual components of the system, ensuring that each function
and module performed as expected. The testing was conducted using Jest, a JavaScript
testing framework.

Key Findings:

- Component Reliability: Each React component, including registration forms,
login forms, and course management modules, passed the unit tests, indicating high
reliability.

- Error Handling: Effective error handling was implemented, with comprehensive
tests ensuring that errors were correctly caught and managed.

5.2.2 Integration Testing

Integration testing ensured that different components of Tutionex worked together
seamlessly. This involved testing the interaction between the front-end (React.js) and back-
end (Node.js), as well as the database (MongoDB).

Key Findings:

- Data Consistency: Data flow between the client and server was consistent, with
no data loss or corruption.

- APl Integration: All APl endpoints were tested for correct functionality,
ensuring that data retrieval and updates were performed accurately.
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5.2.3 User Acceptance Testing (UAT)

User acceptance testing involved real users testing the system to ensure it met their needs
and expectations. A group of tutors and students participated in this phase.

Key Findings:

« Usability: Users found the system easy to navigate and use, with intuitive
interfaces and clear instructions.

« Functionality: All core features, including user registration, course management,
and scheduling, were thoroughly tested and approved by users.

« Feedback: Minor issues and suggestions for improvement were collected and
addressed, enhancing the overall user experience.
5.2.4 Performance Testing

Performance testing assessed the website's speed, responsiveness, and scalability under
different conditions. Tools such as Lighthouse and JMeter were used for this purpose.

Key Findings:

- Load Times: The website demonstrated fast load times across various devices
and network conditions, contributing to a positive user experience.

« Scalability: The system handled increased loads effectively, with minimal
performance degradation, indicating good scalability.

« Stress Testing: The website was subjected to stress tests to evaluate its behavior
under extreme conditions. It performed well, with no crashes or significant
slowdowns.

5.2.5 Bug Tracking and Resolution

Throughout the testing phases, bugs and issues were tracked using a bug tracking system
(e.g.Jira). Each identified issue was prioritized, assigned, and resolved systematically.

Key Findings:

+ Issue Resolution: All critical and high-priority bugs were resolved before the
final deployment, ensuring a stable release.

« Continuous Improvement: Ongoing testing and feedback loops were established
to continuously monitor and improve the system.

5.3 Performance
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The performance of Tutionex was rigorously evaluated to ensure that the website meets
high standards of efficiency and user experience. This analysis focuses on load times,
responsiveness, and scalability.

5.3.1 Load Times

The speed at which pages load is critical for maintaining user engagement and satisfaction.
Tutionex was tested under various conditions to measure its load times.

Key Findings:

+ Initial Load Time: The initial load time for the home page averages around 1.5
seconds, which is well within the acceptable range for most users.

- Dynamic Content Loading: Thanks to the efficient use of React.js, dynamic
content such as course listings and user profiles load almost instantaneously,
typically within 0.5 to 1 second.

«  Optimizations: Techniques such as lazy loading for images and asynchronous
data fetching were implemented to further enhance load times.

5.3.2 Responsiveness

Responsiveness refers to the website's ability to adapt to various devices and screen sizes,
ensuring a seamless user experience across desktops, tablets, and smartphones.

Key Findings:

« Device Compatibility: Tutionex is fully responsive, with all pages and
components adapting smoothly to different screen sizes. This was achieved using
Tailwind CSS and DaisyUl, which provide flexible and responsive design
elements.

« User Interaction: Interactive elements, such as buttons and forms, respond
quickly to user input, with minimal lag or delay.

« Cross-Browser Performance: Extensive testing confirmed that Tutionex
performs consistently across major browsers including Chrome, Firefox, Safari,
and Edge.

5.3.3 Scalability

Scalability is crucial for accommodating a growing number of users and increasing
amounts of data without compromising performance.

Key Findings:

- Database Performance: MongoDB's NoSQL architecture allows for efficient
handling of large datasets and complex queries. The database is capable of scaling
horizontally by adding more servers to distribute the load.

©Daffodil International University, Bangladesh 41



- Server Performance: Node.js provides a non-blocking, event-driven architecture
that handles multiple concurrent connections efficiently. This ensures that the
server can manage high traffic volumes without significant slowdowns.

« Load Testing: Stress tests were conducted to simulate high user traffic. The system
maintained stability and performance, handling up to 10,000 concurrent users with
only a marginal increase in response times.
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5.3.4 Website Screenshots :

All Courses Design Development Data Science Photography Sales Marketing

(38) ) (6)

ABC of Data Science Data Analytics UI/UX Desgin Advance
@ Envoll 20 ® 10 Lesson 1T Stant 06-06.2024 @enoto 3 0 Lesson {3 Stan 2024-05-13 @ Envoll 2 B 101 Lesson 1 Stant 02.06-2024
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Fig 5.3.4.1: Browse Courses
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ipsum dolor sit amet

Lorem ipsum sit amet consectetur
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Watch on (£ YouTube

Course Details

Fig 5.3.4.2: Course Details
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Regular Price

Lorem Ipsur

Watch on (£ YouTube

Course Details

Fig 5.3.4.3: Add to Cart

= Available items: 1
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Add a Course

(36)
ABC of Data Science

My Courses
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My Enrolled Courses

Purchase History

Back To Home

Fig 5.3.4.4: Cart
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Fig 5.3.4.5: Payment

OTP Page
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Fig 5.3.4.6: OTP Page
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Payment complete: 6680edc7f76848f2a7a0572e

Fig 5.3.4.7: Payment complete
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Fig 5.3.4.8: Purchase History
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Fig 5.3.4.9: Admin Dashboard
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"B Md. Mahian Islam Sadim

Fig 5.3.4.11: Twak.to chat
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Fig 5.3.4.12: Support
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Fig 5.3.4.13: Discussion Form
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Fig 5.3.4.14: Search Bar

©Daffodil International University, Bangladesh 49



5.4 Summary

This chapter investigated and analyzed the development and execution of Tutionex, a
tuition website. We built a functioning and user-friendly site using technologies like
MongoDB, Node.js, React.js, HTML, CSS (Tailwind), VS Code, Terminal, DaisyUl, and
Firebase Authentication. Key findings emphasized the system's successful user registration
and authentication processes, as well as its efficient course management and robust
scheduling and notification capabilities. The performance research revealed quick load
times, good responsiveness, and scalability. User feedback was mostly good, with high
satisfaction levels for ease of use, visual design, and functioning. Some ideas for small
modifications were made. Challenges included technical issues with technology integration
and slower-than-expected user uptake, indicating the need for improved marketing
methods. Overall, Tutionex successfully met its development goals, providing a valuable
resource for tutors and students, with potential for future enhancements.
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CHAPTER 6

Impact on Society, Environment, and Sustainability
6.1 Impact on Life

The implementation and sizeable use of Tutionex - has vast high-quality influences on
diverse elements of lifestyles:

Educational Accessibility:

Expanded Access to Education: Tutionex breaks down geographical barriers, presenting
college students from far flung or underserved regions get right of entry to to nice training
and sources.

Inclusivity: By incorporating accessibility features, Tutionex ensures that students with
disabilities can take part completely within the getting to know enjoy.

Personalized Learning:

Customized Education: Through personalized route hints and adaptive getting to know
paths, college students get hold of an education tailor-made to their man or woman needs
and pace.

Increased Engagement: Interactive content, quizzes, and on line training make studying
greater engaging and effective.

Three. Flexibility and Convenience:

Anytime, Anywhere Learning: Students and teachers can interact with the platform from
any place and at any time, offering remarkable flexibility in mastering and coaching
schedules.

Resource Availability: Digital content material, along with recorded lectures and study
materials, is without difficulty available, allowing college students to revisit and enhance
mastering at their comfort.

Professional Development:

Opportunities for Teachers: Tutionex presents teachers with a platform to reach a much
broader target market, percentage their information, and supplement their earnings thru on-
line classes and course income.

Continuous Learning: Both college students and teachers benefit from ongoing gaining
knowledge of possibilities, staying updated with the trendy knowledge and skills of their
fields.

Community and Collaboration:
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Peer Interaction: The platform fosters a experience of network among college students and
instructors, promoting collaboration through boards, take a look at corporations, and peer-
to-peer getting to know.

Cultural Exchange: Students and instructors from numerous backgrounds can have
interaction and percentage perspectives, enriching the educational enjoy and selling go-
cultural information.

Economic Impact:

Cost-Effective Education: Tutionex gives a greater cheap opportunity to traditional
schooling by way of decreasing expenses associated with commuting, physical textbooks,
and lecture room maintenance.

Job Creation: The platform creates employment possibilities for educators, content material
creators, and IT professionals involved in its improvement and protection.

6.2 Impact on Society

The implementation of "Tutionex - Web-based tuition App " holds significant potential for
impacting society in several positive ways:

o
Enhanced Learning Efficiency: For students, instructors, and administrators, there
is a time saving and an development in performance when managing and gaining
access to academic resources. It simplifies methods, reducing the issue of organizing

and scheduling training.

Enhanced Accessibility: By accommodating a extensive variety of consumer
demands, including the ones of humans with impairments, the platform's user-
friendly interface and accessibility functions assure inclusion in training control.

Personalized Learning Experiences: By offering custom designed getting to know
paths and guidelines, you may growth student pleasure and make the studying
experience extra attractive and exciting.

Support for Schools and Organizations: By making it less difficult to manage
educational sources efficiently and perhaps reducing prices while growing
productiveness, streamlined instructional logistics help colleges and agencies.

Environmental Impact: The platform indirectly enables to reduce carbon footprints
associated with needless paper utilization and journey by means of streamlining
educational preparations and slicing down on inefficiencies.

Economic Impact: By selling more seamless educational stories, the platform might

also boom possibilities for tutors and educational businesses, reaping benefits each
neighborhood and worldwide economies.
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D

Technology Use: Promotes digitization and innovation within the education industry
through the use of era, beginning the door for upcoming traits in education control
systems.

6.2.1 Impact on the Environment

"Tutionex - Web-based app™ can positively gain the environment in several ways:

O
L X4

O
L X4

¢
L X4

2

L X4

2

L X4

¢
L X4

Reduced Paper Consumption: The platform's digitization of tutorial substances,
assignments, and communique gets rid of the need for published handouts, exams,
and other office work, protecting paper and slicing down on waste.

Optimal Resource Utilization: By optimizing scheduling and aid allocation, the
platform facilitates reduce the unnecessary use of physical areas and sources,
leading to greater green power use in academic institutions.

Encouraging Sustainable Practices: The platform may also guide sustainable
educational practices by using recommending green alternatives for assets,
consisting of digital textbooks in place of printed ones and promoting using energy-
green gadgets.

Reduced Commuting and Remote Learning: The platform may additionally not
directly beautify remote getting to know opportunities by streamlining coordination
and minimizing the need for frequent commuting to academic institutions, in the end
decreasing carbon emissions.

Data-Driven Sustainability Measures: By leveraging statistics analytics, the
platform may also offer insights into academic traits, supporting colleges and
companies in making properly knowledgeable selections that reduce environmental
results and maximize aid utilization.

Encouraging Shared Resources: The platform may also encourage using shared
sources consisting of communal look at substances and collaborative tasks,
decreasing the want for individual purchases and selling useful resource sharing.

6.3 Ethical Aspects

The improvement and implementation of "Tutionex” - involves various moral
considerations:

¢
L X4

Ensuring Strong Security and Privacy Protocols: Safeguarding person information
along with non-public records, payment info, and learning options. Following
records privateness laws and rules (along with GDPR) and acquiring the specific
consent of customers earlier than accumulating and the usage of their facts.
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Transparency and User Consent: Providing customers with clean information
approximately facts utilization, privacy regulations, and service terms. Obtaining
specific consent before collecting and using person facts.

Fair and Unbiased Recommendations: Ensuring that the educational assets and
personalized pointers provided to users are impartial, honest, and unfastened from
hidden or commercial agendas.

Ensuring Accessibility for All Users: Designing the platform to house users with
impairments and following accessibility ideas to guarantee inclusiveness for all

customers.

23
Responsible Al and Personalization: Using device getting to know and Al
algorithms to offer personalised hints in an moral manner that does not violate
person privateness or unduly affect person alternatives.

23
Accountability and Transparency in Company Practices: Avoiding misleading
commercial enterprise practices and retaining integrity and transparency in pricing,
offerings furnished, and customer service.

<
Environmental Impact Consideration: Promoting accountable and sustainable
practices in schooling by using assisting green resource alternatives and
sustainability measures.

o
Bias-Free Recommendation Systems: Ensuring that recommendation algorithms
used in decision-making approaches are unfastened from biases based on gender,

ethnicity, or other discriminating characteristics.

Ethical Advertising and Marketing: Ensuring that advertising and advertising strategies
employed on the platform adhere to moral guidelines and chorus from deceptive or
deceptive procedures.

<

: Respect for Cultural Sensitivities: Respecting various norms, practices, and cultural
backgrounds even as thinking about sensitivities in content and recommendations.

7
%

Prioritizing Ethical Principles: By integrating moral principles into the creation and
management of Tutionex, the platform prioritizes consumer privateness, fairness,
transparency, accessibility, and moral enterprise practices. These fosters agree with and
integrity among stakeholders and users alike.
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6.4 Sustainability Plan

Developing a sustainability strategy for tutionex entails implementing methods to guarantee
long-term sustainability, lessen the impact on the environment, and encourage moral and
responsible behavior. This is an outline:

K/

L X4

Environmental Sustainability:

* Reducing Environmental Impact: Implement features that encourage using
green assets and practices within educational establishments.

+ Optimal Resource Utilization: Reduce electricity intake and environmental
footprint with the aid of optimizing resource allocation and scheduling.

» Support for Sustainable Practices: Collaborate with educational providers
and companions dedicated to sustainability, selling green merchandise and
practices within the platform.

» Environmental Initiatives: Introduce alternatives for customers to participate
in environmental projects or make contributions to instructional
sustainability.

o
Responsible Data Handling:

* Privacy Compliance: Regularly update privacy policies to conform with

worldwide facts safety guidelines and ensure person information

privateness.

» Data Security: Enhance statistics encryption and security measures to
shield user records from unauthorized admission to or breaches.

« Minimal Data Collection: Adhere to records minimization standards,
collecting and preserving best important user records for platform
functionality.

23
Social Responsibility:

* Enhanced Accessibility: Continuously enhance accessibility functions to

make sure inclusivity for customers with disabilities within the academic

environment.

e Community Engagement: Support neighborhood academic groups through
charitable initiatives, cross-cultural interactions, and initiatives that promote
educational equality and get admission to.

XS
Continuous Improvement:
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* User Feedback Integration: Gather and make use of person comments to
enhance platform functions and align with consumer needs and alternatives.

* Innovation and Adaptation: Stay up to date with educational era tendencies
and combine new features to decorate consumer interfaces and general
academic productiveness.

* Monitoring and Reporting: Continuously monitor and report on privacy
compliance, person pride, and environmental effect metrics to stakeholders.

XS
Ethical Business Practices:
« Transparency: Maintain transparency in enterprise practices, including
charges, offerings supplied, and interactions with educational institutions

and stakeholders.

» Fair Partnerships: Foster moral partnerships with academic suppliers and

stakeholders, ensuring fairness and integrity in all commercial enterprise
dealings.

6.5 Summary

Tutionex's introduction and widespread use have had a significant impact on many parts of
people's lives. It improves educational accessibility by removing geographical barriers,
providing quality education to students in remote or underprivileged areas, and ensuring
inclusiveness for students with disabilities through accessible features. Customized course
pointers and adaptable learning routes encourage personalized learning, while interactive
content and quizzes increase student engagement. Tutionex provides flexibility and comfort,
allowing for mastery at any time and from any location, as well as comfortable access to
virtual sources. It promotes professional development by allowing instructors to reach a
larger target audience and increase their income. The platform promotes community and
collaboration through peer engagement and cultural transformation. Economically,
Tutionex provides a cost-effective alternative to traditional education, reduces commuting
costs, and generates career opportunities. It also has a positive environmental impact by
reducing paper usage and promoting sustainable habits. Overall, Tutionex encourages
continuous learning, professional development, and cross-cultural understanding while also
improving the overall quality of life for its users.
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CHAPTER 7

Conclusion and Future Work
7.1 Conclusions

Finally, Tutionex, a web-based tuition control tool, has proven its worth as a comprehensive
platform for promoting learning and teaching in a digital environment. Tutionex, built with
MongoDB, Node.js, React.js, HTML, CSS (Tailwind), VS Code, Terminal, and Daisy Ul,
effectively integrates new internet technologies to give a continuous and user-friendly
experience. The website enables students to learn a variety of disciplines, lease professors,
purchase publications, participate in online training, and interact with quizzes and content
posted by instructors.

Tutionex's commitment to accessibility, privacy, and security means that users can
hopefully utilize the platform without worrying about data breaches or usability issues. The
platform's sustainability plan emphasizes the significance of environmental and social
responsibility, reinforcing its function as a forward-questioning educational device.

7.2 Further Suggested Works

To address the constraints and similarly enhance the abilities of Tutionex, the subsequent
works are counseled:

O/
0‘0

Enhanced Scalability Solutions: Implement superior load balancing, server
clustering, and cloud-based solutions to make sure the platform can handle improved
consumer traffic without overall performance degradation.

L)

Comprehensive Accessibility Audit: Conduct normal accessibility audits and
consumer trying out with people with disabilities to identify and rectify any final
accessibility troubles.

Digital Literacy Programs: Develop and sell digital literacy programs to assist ability
customers turn out to be talented with the platform, particularly in underrepresented
regions.

Advanced Security Measures: Continuously upgrade protection protocols, which
includes multi-element authentication and superior encryption strategies, to protect
person records and preserve privateness compliance.
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Optimized Resource Management: Implement optimization techniques for aid

management to make certain the platform performs well even on low-bandwidth
connections and older gadgets.

<
Al-Driven Personalization: Integrate synthetic intelligence to offer personalised

mastering reports, adaptive quizzes, and tailor-made path tips for college kids.

<
Community Building Features: Develop functions that promote network building,
which include forums, examine companies, and peer-to-peer interactions, to
decorate the gaining knowledge of enjoy.

7.3 Limitations/ Conflict of Interests

Despite its strengths, Tutionex has some barriers that want to be addressed:

D

Scalability Issues: As the range of users grows, the platform may additionally face
demanding situations in scaling efficiently with out compromising performance.

o
Accessibility Gaps: While efforts had been made to beautify accessibility, there can
also still be areas wherein enhancements are had to absolutely accommodate users

with disabilities.

o
User Adoption: Encouraging good sized adoption amongst each college students and
teachers may be hard, mainly in regions with constrained internet get entry to or

virtual literacy.
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Data Privacy Concerns: Although the platform follows statistical privateness
regulations, there is constantly a chance of information breaches and unauthorized
get admission to that needs continuous tracking and improvement.

<
Resource Intensity: The platform's reliance on actual-time capabilities and media-

rich content can lead to excessive resource intake, which may be a barrier for users

with limited bandwidth or older devices.
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Appendix A

Course Outcomes, Complex Engineering Problems (EP) and

Complex Engineering Activities (EA) Addressing

Title: TutionEx : Web Based Tuition Website

Students ID: 203-15-3898, 203-15-3920

CO Description for FYDP

(6{0) CO Descriptions PO
Phase -1

co1 Integrate recently gained and previously acquired knowledge to identify a web PO1
based tution problem for the Final Year Design Project (FYDP)

CO2 Analyze different aspects of the goals in designing a solution for this FYDP PO2

COo3 Explore diverse problem domains through a literature review, delineate the issues, PO4
and establish this goals for the FYDP

CO4 Perform economic evaluation and cost estimation and employ suitable project PO11
management procedures throughout the development life cycle of the FYDP

Phase -11

CO5 Design and develop technical solutions and system components or processes that PO3
meet specified requirements, ensuring compliance with public health and safety
standards, as well as considering cultural, socioeconomic, and environmental
factors in this FYDP

CO6 Choose and apply appropriate methodologies, resources, and contemporary PO5
engineering and IT technologies to address complex engineering processes,
encompassing prediction and modeling, while adhering to relevant constraints in
this FYDP

Cco7 Analyze societal, health, safety, legal, and cultural considerations, along with PO6
associated responsibilities, in the context of professional engineering practice and
the resolution of this problem, employing logical reasoning guided by contextual
understanding.

CcOos8 Comprehend and evaluate the enduring sustainability and impact of professional PO7
engineering endeavors in addressing intricate engineering challenges within social
and environmental frameworks.

CO9 Implement ethical principles and adhere to professional standards and norms in PO8
this FYDP

CO10 Capable of operating proficiently both individually and as a team member or PO9
leader across diverse teams and interdisciplinary settings in this FYDP.
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COo11

Proficiently communicate with the engineering community and broader society
regarding complex engineering endeavors, including the ability to comprehend
and generate comprehensive reports and design documentation, as well as provide
and receive clear instructions throughout this FYDP.

PO10

CO12

Acknowledge the importance of self-directed and life-long learning within the
evolving landscape of technology and possess the readiness and capability to
engage in lifelong learning endeavors.

PO12
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Addressing CO (1 to 8), Knowledge Profile (K), Attainment of Complex
Engineering Problems (EP), and Attainment of Complex Engineering

Activities (EA)

Addressing CO (1 to 8), Knowledge Profile (K), Attainment of Complex

Engineering Problems (EP):

O
il DeE:Dnit Attain © Justification rReerfg
; ment (with Knowledge Profile)
ion es
The project covers Engineering Page
Fundamentals (K3) through no:
process modeling, data  design,
andfront-enddevelopment, [16,21-
showcasing strong  engineering
principles  application. The | 23,38,39
= project tackles Specialist 1,
- S Knowledge (K4) by integrating Secti
o 8 front-end and back-end design, on:
=> < interaction  design, and user [3.1,
o 8 experience  (UX), utilizing 3.3,
S 5 HTML, CSS, Tailwind , React js 3.4,
1 2 Ves Q ,Daisy Ul for the front end, and 5.1,
% o MongoDB,express js & node.js 5.2]
v 8 for the back end, demonstrating Page
s o~ expertise in web-based tution no:
< @) website [27-
g < 33],
o o8 Secti
5 © o on:
L [4.1,
4.2,
4.3,
5.1,
5.2,
5.3]
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The project applies engineering
practice & design (K5) by
integrating design  requirements
like user interface, security,
scalability, customization,
compatibility, accessibility, and
reliability, ensuring a robust and
user-centric travel management
system aligned with design
principles. The project addresses
engineering practice &
technology (K6) by employing
HTML, CSS, tailwind, express.js,
node.js, Daisy Ul emphasizing
safe, scalable development with
Merl framework and .

Page
no:
[16-
21],
Sceti
on:
[3.1,
3.3,
3.4,
3.5]
Page
no:
[27-
361,
Secti
on:
[4.1,
4.2,
4.3,
4.4]

The project covers research
literature K8 by  reviewing
analogous  platforms, UI/UX
studies,  security protocols,
personalization algorithms, and
industry trends, enabling
informed decision-making  for
integrating innovative  features
into this system.

Page
no:
[9-
11],

Secti
on:
[2.1,
2.2,
2.3]

Yes

The project confronts EP-2 by
addressing challenges like
integrating diverse features while
maintaining  user  experience,

balancing security with
functionality, scalability, real-
time  data synchronization,

evolving  industry standards,
privacy regulations compliance,

recommendation systems through
careful planning, flexible
development, and  continuous
adaptation.

Page
no:
[12]

Secti
on:

[2.4,

2.5]
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The project tackles EP-3 by
prioritizing solutions like Page
contemporary front-end  design n(?'
for enhanced user experience and [2'9_
- selecting Merl for  streamlined
3 £ 2 37],
=l S back-end development, .
s & Yes - - Secti
g 2 oi | addressing challenges such as .
a = oNe®) . . .. . on:
& B O O| user interaction  optimization, [4.2
e platform  accessibility, and 4'3’
scalability to provide a superior 4'4]’
web-based tution or e-learning '
website.
The project fulfills EP-4 by
integrating insights from e-
2 learning  into development,
2 optimizing processes, enhancing Page
f user experience. To  understand no:
° the student. guardian and [10,
4 2 teachers’  requirements for  our 12]
= Yes . . '
S &S| project, we need to look into Secti
= O| various aspects we were not very on:
$ familiar  with. Specifically, we [2.2,
& have to figure out how to satisfy 2.4]
a their  specific needs, financial
aspects and availability, network
speed also geographics locations.
(Y
o
3
5 GCJ c
£ 2 No N/A N/A
W s S
L2 1% O
b5 g O
& 3
s % As part of our project, we have
B g visited and met with senior Page
6| = o 3 . : : no:
% c E’ No adviser(developer), financial [25,
E E = o investor, supervisor. They have |
=35 § O given valuable input in our
£ g project
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The project meets CEP, EP-7 by

g addressing high-level problems Page
3z across stages, ensuring data no:
. 8 integrity, security, and [38-
- 3 performance in database 40],
a s Yes . . .. .
w3 L2 implementation, optimizing user Secti
O| experience through intuitive on:
front-end design, and conducting [5.1,
comprehensive testing. 5.2]
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Addressing CO11 with Complex Engineering Activities (EA) [Some or all of

the following]:

| en [ Aem |
N | Definiti 0 Justification References
on
The development of this
system leverages a skilled
3 team across  domains,
5 meticulous financial
§ resource allocation for .
o . . Page no:
- infrastructure,  marketing,
1 5 [37],
P Yes and development, and .
X - : Section:
c utilizes tools like Brwoser, [4.4]
5:5 Visual Studio Code, and '
— various programming
j languages, frameworks,
and databases for effective
C execution.
0
) 5 11
§ % No N/A N/A
<
Ll
Y
o
c
=
©
3 5
= No N/A N/A
5
<
L
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This project emphasizes

- social impact and
@ environmental
29 sustainability by
e s enhancing educational Page no:
4 § E acces_sibility, promot!ng [591-55]-
= Q sustainable learning .
= c Yes . . Section
S 9 practices, and  ensuring )
S 3 : ; : [6.1,6.2,
£3 ethical considerations such 6.4]
T 5 as strong security, privacy, '
c .
< O and transparent business
3 practices, fostering
L societal well-being and
environmental stewardship
The Comparative Analysis
for "Tutionex” - Web-
based evaluates
marketplace ~ competition
- like Coursera and Udemy
T to spotlight  Tutionex's
5 2 unique functions, Page no:
£ vy protection, [9-12],
a es .. ]
L personalization, and Section:
¥ consumer engagement, [2.1, 2.3]
5 enriching market expertise
and informing strategic
selections  for more
advantageous
competitiveness and price
proposition.
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Addressing CO (4, 9, 10, and 12):

S .
N COs AI,\T:E;]'? Justification References
The project captures CO4 by
integrating financial management
practices, including budgeting, p )
. age no:
1 resource aI_I(_Jcat!on, cost management, [5-7]
CO4 Yes and risk mitigation, ensuring efficient T
fund distribution monitoring Section:
. : PR [1.5]
expenditures, and identifying
optimization areas while maintaining
quality.
The project upholds ethical practices
by prioritizing user privacy,
maintaining transparency in data Page no:
2 Co9 vy usage, providing  fair suggestions, [53,54],
es : e S
respecting cultural sensitivities, and Section:
promoting accessibility, fostering [6.3]
trust,  transparency, and integrity
among stakeholders.
3 cO10 No N/A N/A
The project's implementation phase
emphasizes lifelong learning through
diverse testing protocols, automated Page no:
4 CO12 Yes frameworks, and ensur!ng ongoing [38-_50],_
improvement and  adaptation to Section:
emerging tech trends, with results [5.1,5.4]
analysis refining the platform for
enhanced effectiveness.
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Tutrionx

ORIGINALITY REPORT

5 204 O 3y,

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES
Submitted to Conestoga College

Student Paper 1%
Submitted to Grifth University

Student Paper < 1%
Submitted to Lambton College

Student Paper < 1%
Submitted to Metropolia Ammattikorkeakoulu

Student Paper < 1%
www.matrics-project.eu

Internet Source < 1%
Submitted to Dafodil International University <1%

Student Paper

Submitted to University of Keele < 1%

Student Paper

H N

Submitted to University of Sydney <1

Student Paper

jobs.hexaware.com <1%

Internet Source
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