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ABSTRACT

This project situated in the field of educational technology, develops a web-based
Virtual Classroom Platform to enhance online learning through real-time collaboration.
Current virtual learning environments often suffer from inadequate real-time
interaction, poor accessibility for users with limited technological resources, and
ineffective peer-to-peer engagement, collectively diminishing the learning experience.
To address these, the platform employs frontend technologies (HTML, CSS,
JavaScript) for a responsive and device-agnostic interface, backend technologies (PHP,
MySQL) for robust data management, and Node.js server using Socket.lO for real-time
communication. It integrates open-source collaboration tools such as Jitsi Meet for
video conferencing, Etherpad for collaborative text editing, and WBO for shared
whiteboards to enable synchronous learning and foster student-instructor peer
interactions. The development process uses the Agile methodology, which emphasizes
flexibility and iterative progress. Design and functionality were informed by user
requirements gathered through a questionnaire, guaranteeing that the platform satisfies
a range of needs. The resulting platform provides a dynamic, inclusive, and interactive
environment that reduces the distinction between online and in-person education. It
overcomes existing limitations by ensuring accessibility across devices and
technological capabilities, with successful integration of collaboration tools enhancing
user experience. This project excludes the development of mobile applications,
automated grading, intelligent tutoring, or personalized learning paths, and VR/AR
technologies, focusing on traditional web-based tools for real-time communication and
collaboration. This work advances online education by providing a scalable, equitable
solution that supports real-time interaction and collaboration, contributing to a more

effective learning ecosystem.

Area of Study: Web Development, Education Technology
Keywords: Virtual Classroom, Real-Time Collaboration Features, Interactive Tools,
PHP, MySQL, HTML, CSS, JavaScript, Node.js, Socket.lO
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CHAPTER 1: INTRODUCTION

CHAPTER 1

Introduction

This chapter introduces the overview and incentive behind the development of a virtual
classroom platform with real-time collaboration features, the contributions within

domain, and the overview of the project.

1.1  Background Information

Over the past few decades, technology has advanced so quickly that it has
fundamentally altered the way that education is provided and received [1].
Traditionally, education was bound to the physical classroom, where students and
teachers interacted directly when learning took place. Geographical constraints, the
availability of resources, and rigid scheduling were inherent limitations of this
educational model, despite its effectiveness in fostering interpersonal relationships
and hands-on learning. With the advent of digital technology and the ubiquity of the
internet, a new era of online education emerged, offering learners the flexibility and

accessibility that traditional classrooms could not always provide.

Global occurrences like the COVID-19 pandemic, which drove educational
institutions worldwide to swiftly implement remote learning strategies, substantially
expedited this shift. The sudden shift highlighted not only the need for scalable and
flexible educational environments but also the limitations of conventional classroom
settings [2]. Online education has shown to be an effective substitute in this case
because it allows students to access the course material at any moment, from
anywhere, and frequently at their own convenience. However, this rapid transition
also exposed gaps in digital delivery systems, particularly in ensuring that online

learning could match the engagement and interactivity of traditional education.
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Key terms related to online education, such as "virtual classrooms™ and "real-time
collaboration tools," have become central in understanding this shift. A virtual
classroom is an online setting that simulates a traditional classroom setting by
enabling students and instructors/lecturers to engage in real time. Usually, this is done
through chat, video conferencing, and other collaborative tools. These platforms aim
to provide a space for live communication, discussion, and learning, regardless of
physical location. Features like interactive whiteboards, which let users write and
draw in real time, and real-time document editing, which lets several people edit a
shared document at once, are examples of real-time collaboration tools. Another
crucial tool that allows for face-to-face communication between instructors and
students is video conferencing, which replicates the dynamics of an in-person

classroom.

To address the challenges of online education, virtual classrooms were developed as a
means to replicate the classroom experience in a digital environment. They typically
incorporate tools such as video conferencing, messaging, and basic collaboration
features. However, while these platforms mark a significant step forward, many of
them still fall short in delivering an engaging, interactive, and truly collaborative
learning experience. Essential features like online document collaboration, interactive
whiteboards, and video conferencing are often underdeveloped or exist as isolated
functionalities rather than a cohesive whole [3]. The overall learning process may be
hampered by this lack of integration, which makes it more difficult for instructors and

students to work together effectively.

This project seeks to close these gaps by setting up an unified virtual classroom
platform that assimilates all necessary real-time collaboration tools into a single,
seamless interface. The platform is made to get over the fundamental drawbacks of
both the current digital learning tools and conventional classroom environments by
bringing together features like chat modules, interactive whiteboard, live document
collaboration, file sharing, video conferencing, and quiz assessment. Such an
integrated approach promises to enhance both the students' and instructors'/lecturers'
experience, making online education more engaging, interactive, and accessible for a

diverse range of learners.
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In summary, as education continues to transform in response to technology
breakthroughs and global challenges, there is a pressing need to rethink and redesign
digital learning environments. This project not only builds on the historical
progression from physical classrooms to online learning but also addresses the critical
shortcomings of existing virtual classroom platforms. It is a significant step toward

creating a more dynamic, interactive, and inclusive educational future.

1.2 Problem Statement and Motivation

Traditional classroom environments often struggle with limitations such as geographic
constraints, limited resources, and rigid scheduling, which can prevent many students,
especially those in rural or underprivileged areas from accessing quality education. For
example, students in remote regions may face long commutes or even need to relocate
to attend schools with adequate facilities, and schools in economically disadvantaged
areas often lack modern technology or sufficient funding. In addition, rigid class
schedules may not accommodate students who must balance education with work or
family responsibilities, leading to further inequities [4]. These factors collectively
contribute to an educational divide, where many students are denied the same
opportunities as their counterparts in urban or well-funded districts. While online
education emerged as a flexible alternative, existing virtual classroom platforms often
fail to replicate the collaborative dynamics of in-person learning. Many lack integrated
real-time collaboration tools, leading to fragmented workflows, reduced student
engagement, and diminished instructional effectiveness [5]. Meaningful peer-to-peer
and instructor-student interactions are impeded by this gap, which ultimately lowers the

standard of online learning [6].

Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 1: INTRODUCTION

This project addresses the critical need for a unified virtual classroom platform that
combines the flexibility of online learning with the interactivity of traditional
classrooms. The motivation stems from the growing demand for hybrid and remote
education solutions, particularly in a post-pandemic landscape where accessibility and
engagement remain paramount. Current platforms often leave students feeling isolated
due to limited real-time collaboration, hindering their ability to participate in group
activities or receive immediate feedback [7]. With the use of technologies like
interactive whiteboard, video conferencing, and real-time document collaboration, this
initiative aims to establish a vibrant, community-driven learning environment. Such a
platform will not only unify the experiences of virtual and in-person education but also
empower educators to deliver more impactful instruction, guaranteeing that all students

across the world have fair access to high-quality educational opportunities.

1.3  Research Scope

The intended outcome of the project is to build a virtual classroom platform with real-
time collaboration features that will provide an engaging and interactive learning
experience for students and instructors/lecturers at all educational levels (e.g.,
elementary, secondary, higher education, etc.). This main deliverable will be in the
form of a web platform hosting different collaboration and interactive tools like
videoconferencing, real-time document editing, interactive whiteboards, chat
functionality, file sharing features, and quiz assessments supporting both synchronous

and asynchronous modes of learning to cater for different user needs.

The proposed solution will resolve some key limitations in existing virtual classroom
platforms, such as the lack of immediate instructor/lecturer feedback, poor
accessibility for students in remote locations or with limited technological resources,
and the absence of informal peer-to-peer interaction. The platform will enhance online
learning environments' interactivity and engagement by integrating smooth real-time
collaboration and instant feedback. By the end of this project, the result will be a fully
functional virtual classroom platform capable of supporting dynamic and interactive
online learning environments with an emphasis on real-time collaboration and

accessibility.
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1.4  Project Objectives

To attain the primary objective of enhancing the virtual learning experience, this project
will have several goals that address some of the existing shortcomings of online
learning. These objectives are based on having a platform that provides essential tools,
fosters real-time interaction, and encourages peer collaboration. The following are
objectives that define the approach to be adopted in creating an end-to-end solution that

addresses the diverse needs of both students and teachers at varying levels of learning.

1.4.1 To Develop a Comprehensive Virtual Classroom Platform

The main intent of this project aims at establish a comprehensive virtual classroom
platform designed to optimise both synchronous and asynchronous learning
experiences. This platform will focus on creating an interactive, engaging, and effective
learning environment for students and instructors/lecturers across various educational
levels. The goal is to bridge the gaps in current virtual learning environments by
integrating a robust, user-friendly interface with essential collaboration and interactive
tools. These tools will facilitate immediate communication, collaborative problem-
solving, and shared content creation, simulating the dynamics of a physical classroom.
By focusing on accessibility and fostering student engagement, this platform will cater

to diverse learning needs, supporting users from remote or underserved areas.

1.4.2 To Integrate the Real-Time Collaboration Features

A key focus of this project is the seamless integration of real-time collaboration tools
that empower both instructors and students to interact dynamically. Features like
videoconferencing, real-time document editing, and interactive whiteboards will be
incorporated to enable immediate communication, collaborative problem-solving, and
shared content creation. These features will foster an engaging learning environment
where students can actively engage in live discussions, collaborate on shared
documents, and visualize concepts in real-time. This integration will help unify the
experiences of online and in-person learning, creating an immersive and responsive

educational experience.
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1.4.3 To Facilitate Peer Interaction through Interactive Tools

In addition to the collaborative features, this project will focus on fostering a peer
interaction and social learning environment. Tools like group chats, file sharing, and
quiz assessments will be integrated to promote informal interactions among students,
allowing them to collaborate on projects, share resources, and support each other’s
learning outside of formal instructional settings. By establishing channels for peer-to-
peer communication and teamwork, the platform will strengthen the sense of
community, a key factor in effective learning. These features will also facilitate
asynchronous learning, enabling students to continue their interactions and discussions

beyond scheduled class times, making learning more flexible and continuous.

The platform will be web-based to ensure accessibility for users with limited
technological resources. It will be optimized for use on laptops and desktops,
eliminating the need for specialized hardware or software, and catering to students in
remote locations or those without high-end computers. This project excludes the
development of mobile applications (i0S/Android), as the platform will be primarily
web-based. Furthermore, advanced Al-driven functions, such as automated grading,
intelligent tutoring, or personalized learning paths, will not be part of the current phase
of development. Similarly, the integration of VR or AR technologies is outside the
purview of this project, as the platform will focus on traditional web-based tools that
facilitate real-time communication and collaboration rather than immersive 3D

environments.
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1.5  Impact, Significance and Contribution

This project holds transformative potential for the future of education by addressing
critical gaps in online learning such as long-standing issues of fragmented digital
learning tools and delayed feedback. By unifying real-time collaboration tools such as
video conferencing, interactive whiteboards, and shared document editing into a single
seamless platform, the solution bridges the divide between the flexibility of virtual
classrooms and the engagement of in-person learning. Geographical and socioeconomic
barriers are broken down as students, especially those in underserved or remote areas,
have equitable access to dynamic, interactive education. Instructors/lecturers benefit
from tools that enable live feedback, collaborative problem-solving, and real-time
monitoring, empowering them to deliver more impactful instruction. Educational
institutions can adopt this platform to foster inclusivity, reduce dropout rates, and

elevate the quality of online education globally.

The significance of this project stems from its capacity to redefine virtual learning as a
collaborative, community-driven experience rather than an isolating one. The
platform's integrated design tackles the fragmentation of current tools, which frequently
impede engagement and productivity in a post-pandemic era where hybrid education is
the norm. By prioritizing simplicity and accessibility, the solution ensures that even
users with limited technical proficiency can participate fully. Beyond immediate
educational benefits, this project contributes to broader societal goals such as
democratizing access to quality education, reducing disparities between urban and rural

communities, and preparing a digitally fluent workforce for the future.
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1.6 Report Organization

The ensuing chapters present the details of this research. Chapter 2 presents the
literature review regarding existing virtual classroom platforms. Then, the proposed
methodology, system specifications, requirement analysis, and timeline will be
presented in Chapter 3. Chapter 4 will continue by describing the system design such
as system architecture, block diagram, use case diagram, activity diagram, ERD
diagram, flowchart, wireframe, and storyboard. Chapter 5 will give a brief on system
implementation such as hardware and software setup, system executions, and
implementation barriers. Chapter 6 brings a talk on system analysis and discussion
which includes system testing, test result, objectives assessment, and concluding
remark. At last, Chapter 7 will be reporting the findings for this project and give some

future recommendations.
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CHAPTER 2

Literature Review

2.1 Previous Works on Virtual Classroom Platform with Real-Time

Collaboration Features

2.1.1 Design and Implementation of a Web-Based Virtual Classroom System -
(A. O. Charles and I. G. Babatunde, 2014)

In this work, A. O. Charles and I. G. Babatunde [8] emphasize the development and
implementation of a web-based online classroom system that integrates various
interactive learning features to facilitate remote education. Their system incorporates
key components such as shared whiteboards, real-time chat, and audio/video
communication, all aimed at fostering an interactive and engaging environment for
students and instructors alike. By utilizing platforms like Moodle and Elluminate in
combination with the WAMP server and programming languages such as PHP,
JavaScript, and MySQL, the system creates a robust infrastructure for synchronous and
asynchronous learning experiences. The inclusion of both real-time and delayed
learning options provides greater flexibility, enabling users to access course materials
and interact with instructors in different time zones. The use of these technologies
supports the dynamic nature of online education, allowing educators to teach and
engage students effectively, regardless of physical location. The system also supports a
comprehensive, multifaceted learning environment, where students can collaborate
actively, replicate traditional classroom dynamics remotely, and receive timely

feedback, ultimately enhancing the online learning experience.

Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 2: LITERATURE REVIEW

Aszignma

Chat
Clozzans:
Lazzom:

Quizzs:
Wik

Blog

N———"

odle

Elluminate

Taar2
—L Taar3

Wab
-
Connactor .
Tearn

Figure 2.1.1 - The Interrelationship among Application Modules

CSC501-Databasze Systems |

Lbs, e Weekly ouwiline
ok Farticiganm
WIEK § UL

vt

-

) usiEmnis W Lmard w i
LT+ *il

= oy =
e WL 1 CHAT RN
B o b b

o i = —
e e 05 WLEN i (UL
= i Lk

Lirvn Lawfwrn Tims Lakis
N o

i fanary  aa Jarvmar
Lt
Suh mmenl smarch
5 haniasiy  wwd ¥
S i a i .
3 R g TR
e ek
i damars 4 Deleraars
By o
———
4 PUTHsLZI0 o Fbermry - i Deleraany

Figure 2.1.2 — Interface of Virtual Classroom

IS B
4° Srws e,

L P i A

LR s

N P o T

Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR

0

=]

=]

Lkt S Fwh

2 LR

el erar Hreagr Jrem
L LT W
e b

L L

il B 5 CHLAN Wl
Tl

Bawemi Acibviby

TR sims Filday o
Pasmery pain, w1 P
I'nll rrgen vl 1yl

woLhiy

{irmre wplales

10



CHAPTER 2: LITERATURE REVIEW

2.1.2 Virtual Classroom - (T. Sharma et al., 2023)

T. Sharma et al. [9] developed an advanced virtual classroom platform designed to
enhance remote learning by incorporating real-time collaboration tools such as video
calls, shared screens, and interactive quizzes. The system uses modern web
development technologies, including jQuery, HTML, CSS, API, JavaScript, C#, React,
and Object-Oriented Programming (OOP), to generate an interface that is engaging and
handy. This platform allows teachers to manage classrooms efficiently and engage
students through a variety of tools, making the experience of learning more dynamic.
The integration of interactive quizzes provides immediate feedback, reinforcing
students' understanding of the material. This study is significant because it addresses
the need for a comprehensive online classroom environment where multiple forms of
interaction such as video, screen sharing, and quizzes which are seamlessly
incorporated into a unified system, allowing instructors and students to collaborate in
real-time, thus overcoming the limitations of isolated tools in traditional virtual

classrooms.
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2.1.3 Virtual Classroom System - (H. Koyande et al., 2023)

H. Koyande et al. [10] propose a push-type virtual learning system that aims to
automate assignment distribution and enable real-time communication through video
conferencing, utilizing WebRTC technology. The system also provides access to live
and recorded lectures, which significantly enhances the accessibility and flexibility of
learning for students. One of the strengths of this platform is its ability to optimize
resource management and reduce administrative overhead by automating repetitive
activities like content distribution and assignment submission. The integration of
WebRTC allows for seamless peer-to-peer video conferencing, which enhances
interaction between students and instructors, promoting an immersive, interactive
learning environment. This system also focuses on improving the overall experience
for both students and teachers by minimizing the complexity associated with system

management and offering real-time communication tools for better engagement.
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2.1.4 Virtual Classroom System - (A. Nair et al., 2021)

A. Nair et al. [11] propose a virtual classroom system that emphasizes flexibility and
interactivity, providing an environment where students can access recorded lectures,
participate in live polls, and engage in forum discussions. The system also includes
features such as quizzes and assignment management, which further enhance the
learning process by giving students multiple ways to interact with the content. The
technologies used in this platform are MySQL, JavaScript, and PHP which help build
a reliable and efficient system. This study is important because it addresses the need for
a versatile platform that accommodates various learning styles, providing both
asynchronous and synchronous learning experiences. The inclusion of live polls and
forum discussions allows for real-time student feedback and interaction, increasing
engagement and fostering a more connected learning community. By enabling students
to access lessons on their own time while still engaging in interactive activities, the

system provides an accessible, flexible learning environment that caters to diverse
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2.1.5 Digi-Class - (Z. Alpholicy X et al., 2021)

Z. Alpholicy X et al. [12] developed Digi-Class, a mobile-optimized virtual classroom
platform designed to address the limitations of rigid schedules and geographical
constraints. The system integrates mobile accessibility, video conferencing, real-time
data syncing, and paperless assignment management using modern technologies such
as Flutter, Dart, and Firebase. By enabling live lectures, quizzes, attendance tracking,
and communication tools, Digi-Class offers a streamlined, flexible learning experience
for both instructors and students. Its mobile-first approach ensures that students,
especially those in remote locations or without access to traditional desktop computers,
can engage with course materials and participate in live sessions. The use of Firebase
for real-time data synchronization ensures that interactions, assignments, and other
learning activities are updated instantly, creating a seamless and dynamic learning
environment. The platform’s user-friendly interface and mobile capabilities allow
students to engage with content more effectively, reducing barriers to participation and

fostering a more inclusive educational experience.
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Figure 2.1.9 - Student Interface of Virtual Classroom
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2.1.6 Virtual Classroom - (A. Shaikh, 2015)

A. Shaikh [13] developed a virtual classroom system that facilitates synchronous
distance learning by offering features like live sessions, chat, polls, and document
sharing. The platform is built using Java EE, Servlets, and Java Server Pages, enabling
real-time interaction between instructors and students. One of the significant benefits
of this system is its ability to foster a sense of immediacy and engagement through live
chat, polls, and document sharing, which allow students to ask questions, provide
feedback, and collaborate in real-time. The integration of organizational tools such as
session registration and timetable management further enhance the platform's ability to
support structured learning experiences. This system is particularly valuable because it
combines both the content delivery and the administrative aspects of a virtual
classroom, streamlining the management of online courses while enhancing interaction
between students and instructors. By facilitating real-time communication and
providing tools for collaborative learning, Shaikh's virtual classroom system addresses

the need for interactive, flexible, and well-organized online learning environments.
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2.2 Critical Remarks of Previous Works

2.2.1 Strengths of Previous Works

A.O. Charles and 1.G. Babatunde [8] provide a significant strength in their integration
of both real-time and delayed learning experiences. This flexibility supports students
across different time zones and those who might need to revisit course material,
ensuring broader accessibility and accommodating diverse student schedules and
needs. The system fosters inclusivity by offering both synchronous and asynchronous

modes of learning, enhancing the overall learning experience.

Secondly, T. Sharma et al. [9] excel in their focus on providing immediate feedback
through interactive quizzes that reinforce understanding during live sessions. This
approach ensures that students receive instant evaluations of their grasp on the
content, allowing them to correct mistakes early in the learning process. This real-
time feedback capability strengthens the learning cycle, motivating students and

enabling instructors to monitor progress efficiently.

Additionally, H. Koyande et al. [10] bring forward a key strength in their platform's
focus on automating administrative tasks. This reduces the burden on instructors by
streamlining the distribution of assignments and other learning materials. The push-
type distribution of assignments allows for more efficient management of learning
resources, ensuring students receive timely updates and assignments without requiring
manual intervention from instructors, which is particularly helpful in large-scale

learning environments.

19
Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 2: LITERATURE REVIEW

In addition, A. Nair et al. [11] make a notable contribution by emphasizing peer-to-
peer interactions through live polls and forum discussions. These tools help promote a
sense of community, allowing learners to collaborate outside of structured activities.
This creates a space for informal exchanges, which is crucial for building
relationships and enhancing the learning process, something that traditional classroom

environments naturally provide.

Furthermore, Z. Alpholicy X et al. [12] offer a groundbreaking innovation in making
the virtual classroom mobile-first, optimizing the system for students who have
limited access to desktops. This design ensures that students, particularly in rural or
underserved areas, can engage in live learning, attend lectures, and complete
assignments directly from their mobile devices. The platform’s ability to deliver real-
time updates and sync data across devices also bridges the gap for students in

geographically isolated regions.

At last, A. Shaikh’s [13] platform prioritizes simplicity and ease of use, making it
especially beneficial for students and instructors who may not be very familiar with
technology. The clear user interface ensures that both instructors and learners can
focus on content delivery and interaction without being bogged down by complicated
systems or technical issues, helping to ensure that the platform is accessible to a

broader user base.

2.2.2 \Weaknesses of Previous Works

While substantial progress has been made in the development of virtual classroom
platforms with real-time collaboration features, several critical limitations still hinder
their effectiveness in fully replicating the collaborative, interactive experience of

traditional classrooms.
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A recurring limitation in previous studies, such as the one developed by A.O. Charles
and 1.G. Babatunde [8], is the insufficient provision of real-time instructor feedback.
Although their system includes features like real-time chat and video communication,
the platform still lacks the immediacy and responsiveness that are characteristic of
face-to-face interaction in a physical classroom. In an online environment, real-time
feedback is crucial to maintain student engagement and correct misunderstandings
promptly [14]. Without this direct interaction, students may feel disconnected, which
can hinder their learning progress and motivation. The lack of quick feedback during
collaborative activities such as group work or interactive conversations lowers the
richness of the learning experience, forcing students to work alone rather than

communicate dynamically with instructors and classmates.

Another limitation, emphasized by researchers like T. Sharma et al. [9] and A. Shaikh
[13], is the heavy reliance on technology, which can exacerbate the digital divide. For
many students, particularly those in rural or underdeveloped areas, access to reliable
devices and stable internet connections remains a major barrier to participating in
online learning [15]. Even though some systems aim to offer comprehensive features
like video conferencing and document sharing, if students cannot reliably access these
tools due to technological constraints, the platform becomes ineffective. This unequal
access creates disparities, especially in global settings where educational resources are
not evenly distributed. While some platforms attempt to bridge this gap by providing
mobile accessibility or offline functions, they frequently fail to give a consistent
experience across devices, resulting in issues such as slowness, low-quality video, or

difficulty accessing assignments.
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Furthermore, the social aspect of learning, particularly peer-to-peer interaction, is
often neglected in previous virtual classroom systems, as seen in the works of H.
Koyande et al. [10]. While technical features such as video conferencing and real-time
document editing support structured interactions, they cannot fully replicate the
informal social dynamics of a traditional classroom. In-person classrooms naturally
foster casual discussions, group study sessions, and collaborative activities that help
build a sense of community among students. The feeling of isolation in online
platforms due to a lack of group chats, brainstorming capability, and collaboration
outside structured activities decreases a sense of belonging and eventually leads to
course engagement problems. In such a context, the full virtual classroom potential is
not used, and without these informal opportunities for interaction, students struggle to
from relationships with peers that are one of the very strong reasons and motivators

for deep learning.

At last, a critical limitation, particularly highlighted by A. Nair et al. [11] and Z.
Alpholicy X et al. [12], is the technical complexity of many virtual classroom
systems. These platforms often require a certain level of technical proficiency from
both students and instructors. Complicated user interfaces, integration issues, and
inconsistent system performance can alienate users who are not technologically savvy
[16]. For instance, navigating through multiple features like video, chat, document
sharing, and polls simultaneously can be overwhelming for those unfamiliar with
online learning tools. These complexities become a significant use barrier, notably for
older adults, students with limited experience in using digital technologies, and
instructors who may receive little to no training in its use. A system that is either hard
to navigate or does not function well can greatly detract from the learning experience,

causing frustration and disengagement.
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2.2.3 Comparison Between Previous Works and Proposed Solutions

In response to the limitations identified in previous studies, this project proposes a
comprehensive virtual classroom platform that integrates a wide array of real-time
collaboration features designed to address the issues of interactivity, accessibility, and

user engagement.

One of the central solutions proposed is the integration of real-time document editing,
interactive whiteboards, and seamless video conferencing tools that allow instructors
to engage with students instantly. This way, instructors can immediately provide
feedback on assignments, documents, and other learning materials that students are
working on in real time, just like the dynamic exchange that happens within a face-to-
face classroom. Features like the interactive whiteboard enable the instructor to
explain concepts, solve problems together, and show ideas in real-time, further
enhancing learning. The solution addresses the critical need for continuous feedback

which keeps students engaged and ensures misunderstandings are corrected swiftly.

In order to cope with the challenge of digital access, the platform will be working
seamlessly with a wide range of devices, from laptops to desktops. This compatibility
guarantees that students, regardless of their technological resources, can access the
platform and participate in the learning process. This means that the system will be
barrier-free and more inclusive and efficiently including features that work on high-
end and lower-spec devices. This will ensure the bridging of the digital divide and a

much more equitable online learning experience.
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Besides, to build a stronger rapport among the users and encourage a more peer-to-
peer learning environment, the platform should have a range of different interactive
tools. It could include group chat, a file-sharing module and quiz assessments to help
informal interaction and collaborative learning among its students. Such features can
help replicate the social dynamics of physical classrooms, where so many students
form study groups, ask questions informally, and exchange ideas outside the formal
sessions. The platform will create a more connected and engaged learning community

by fostering casual interactions and group collaboration.

24

Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 2: LITERATURE REVIEW

Features A. O. T. H. A. Nair | Z. A Proposed
Charles Sharma | Koyande | et al., Alpholicy | Shaikh, Solution
andI. G. etal., etal., 2021 Xetal., 2015
Babatunde, | 2023 2023 2021
2014

Real-time v v v v v v

audio/video

communication

Interactive 4 N4 v v

whiteboards

Real-time chat | v v v

Shared

document

editing

Real-time v v v v v v

quizzes

Discussion V4 v v v

boards and

forums

File sharing v v v v

Recorded V4

lectures

Assignment N4 v v v v

submission and

management

Mobile device V4

compatibility

Table 2.2.1 - Features of the Previous Platforms and Proposed Solutions
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CHAPTER 3

System Method/Approach

To build the Virtual Classroom Platform with real-time collaboration features, several
key methods and technologies will be utilized. These technologies are selected to ensure
that the system is robust, scalable, interactive, and accessible, meeting the objectives of

providing a seamless learning environment for both students and instructors.

3.1  Design Specifications

3.1.1 Methodologies and General Work Procedures

3.1.1.1 Proposed Methodologies

When developing a system such as a Virtual Classroom Platform with real-time
collaboration features, the choice of methodology is key to guaranteeing successful
development, adaptability, and user satisfaction. Three primary methodologies were
considered for this project, which are Waterfall Model, Spiral Model, and Agile
Methodology. These methodologies vary in terms of structure, adaptability, and
development speed. A thorough analysis of each was carried out to deduce the most
appropriate approach for a system requiring continuous feedback integration, and

flexibility in feature enhancement.
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—— Waterfall
Development M Odel

Deployment

Maintenance

Figure 3.1.1 — Waterfall Methodology

The Waterfall model is characterized by its traditional and successive approach to
software development. The process is segmented into distinct stages, which are
requirement assessment, solution design, development, testing, deployment, and
maintenance. No stage can commence until the previous one is fully completed, and
revisiting previous phases is generally discouraged. This structure provides a clear
roadmap, streamlining the organization of schedules and documentation. However, one
of its major limitations is the inflexibility. Any changes in requirements or unexpected
challenges discovered late in the process can be difficult to address. For a dynamic and
user-centric system like a virtual classroom, where real-time feedback and adaptability
are critical, the Waterfall model may prove too rigid and slow to respond to evolving

needs.
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The Spiral Model

Figure 3.1.2 — Spiral Methodology

The Spiral Model blends repetitive development with rigorous risk analysis, making it
particularly suitable for large, complicated, and hazardous projects with evolving or
uncertain requirements. It emphasizes repeated refinement through successive cycles,
which each of them involves planning, risk evaluation, engineering, and appraisal,
allowing for the progressive development of increasingly complete system prototypes.
This iterative nature provides greater flexibility than traditional models like Waterfall
by accommodating changes and new insights as the project unfolds. Furthermore, the
emphasize on early detection and resolution of risks helps prevent issues later in the
development cycle. However, this strength can also be a drawback in smaller-scale
projects, where time is limited. The continuous analysis required at each cycle can cause
significant overhead, potentially slowing development and diverting focus from
implementation. While the Spiral Model offers robust tools for managing uncertainty
and complexity, its practical application may be excessive for projects with constrained

scope and limited duration.
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Test Plan

Agile
Methodology

-

Develop ‘ Design

\

Figure 3.1.3 — Agile Methodology

On the other hand, the Agile methodology is an iterative and incremental approach that
promotes flexibility, collaboration, and responsiveness to change. Unlike Waterfall,
Agile allows continuous integration of user feedback, and unlike the Spiral Model, it
reduces excessive focus on risk documentation and prioritizes working features
delivered in short iterations instead. This makes Agile particularly suitable for the
Virtual Classroom Platform, where user requirements may evolve, and regular feedback
is essential to ensure usability and effectiveness. Its iterative process ensures that
features can be tested, refined, and improved incrementally, aligning with the project’s
timeline. Furthermore, Agile supports the division of the development process into
manageable sprints, which ensures that the platform consistently moves closer to
meeting its intended objectives. This incremental delivery also minimized the risks
associated with late discovery of system flaws, since potential issues were identified
and resolved early in the development cycle. By maintaining this balance between
structured planning and adaptive change, Agile not only streamlined development but

also ensured that the platform remained aligned with users throughout its lifecycle.
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Given these considerations, Agile methodology is selected as the most appropriate
approach for this project. Its adaptability, iterative nature, and strong emphasis on user
feedback make it particularly well-suited to the dynamic requirements of a virtual
classroom environment. The platform's development demands continuous integration
of new features, responsive adjustments based on educational needs, and a scalable
structure that can accommodate future growth. Agile ensures these goals are met
through a flexible and structured process that evolves along with the system's users and

their expectations.

3.1.1.2 Selected Methodology

For the setup of the virtual classroom platform, the Agile methodology will be
adopted due to its flexibility, iterative process, and focus on continuous improvement.
The project will be organized into various crucial phases. First, the Planning phase
will define the overall flow and features of the platform, setting the direction for the
project. In the Design and Development phase, the platform will be created,
incorporating the features outlined in the planning phase. Following this, the Test
phase will involve trial and error for each feature, with feedback collected from users
to refine and adjust the platform’s functionalities. These four phases will be repeated

for each feature until the system reaches its final form.

During the first semester, the output will focus on developing a Minimum Viable
Product (MVP) or prototype, which includes the basic functionalities of the virtual
classroom platform. This prototype will be tested and refined through regular
feedback. In the second semester, the focus will shift to the full development of the
platform, where new features will be added, the user interface will be enhanced, and
any issues discovered during the MVP phase will be addressed. The iterative process
ensures continuous improvement, with each phase building upon the previous one,
guaranteeing that the platform evolves into a fully functional, user-centered system by
the end of the project. The methodology’s adaptability allows for incremental

progress while meeting deadlines and milestones effectively.
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3.1.2 System Requirement

3.1.21 Software / Tools

The build-out of the Virtual Classroom Platform relies on a comprehensive set of
software tools to ensure a seamless, scalable, and interactive learning environment.
The project's frontend and backend code are written, debugged, and managed using
Visual Studio Code, a lightweight yet advanced source-code editor with broad

extension compatibility, making development more efficient and customizable.

XAMPP is used as the local development server, as it includes Apache, MySQL, and
PHP in a single package, permitting developers to test within a locally simulated
server environment. This is essential for testing server-side functionality before

deployment.

To support modern JavaScript-based integrations and manage front-end packages and
libraries, Node.js is utilized. Node.js enables the installation and configuration of
tools such as Socket.lO, FilePond, WBO, and Etherpad, ensuring real-time

collaboration and interactive features work seamlessly across the platform.

For real-time video conferencing, Jitsi Meet is implemented using Jitsi as a Service
(JaaS). This cloud-based solution simplifies the integration of video and audio
communication features into the platform while ensuring high availability, scalability,

and encryption for user privacy.

To support collaboration, the platform includes Etherpad, a self-hosted, web-based

document editor that allows multiple users to edit text documents in real time.
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Similarly, WBO (Whiteboard Online) provides an interactive whiteboarding space,

enabling students and teachers to draw, sketch, or brainstorm together.

Access to the platform is made cross-compatible and user-friendly by ensuring it runs
smoothly on modern web browsers, including Google Chrome, Microsoft Edge,
Apple Safari, and more. This helps deliver consistent performance and accessibility

across different operating systems and devices.

3.1.2.2 Programming Languages

The backend of the platform is built using PHP, a commonly adopted server-side
scripting language valued for its ease of integration with web technologies and
databases. PHP handles user authentication, session handling, and server-side

processing, making it essential for the platform’s dynamic features.

For data storage and retrieval, the system uses MySQL, a robust and scalable
relational database management system. It efficiently manages student information,
class schedules, assignments, and other essential data, ensuring fast and reliable

database operations.

On the frontend, HTML (HyperText Markup Language) defines the framework and
arrangement of each page. CSS (Cascading Style Sheets) is used to style and visually
design the platform’s user interface, including layout, colors, typography, and
responsiveness. JavaScript brings interactive functionality and dynamic elements to
the platform, such as form validation, interactive menus, and real-time content

updates.
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3.1.2.3 Libraries

To enhance the functionality of the platform, several libraries are integrated.
Socket.10 is used to implement real-time, two-way connectivity between the client
and server. This allows features such as instant messaging, live status updates, and
dynamic classroom interactions without the need to reload the page, greatly

improving the user experience.

For handling email-related tasks, such as password recovery and user notifications,
the platform utilizes PHPMailer, a popular and secure PHP library that simplifies
transmitting emails with advanced features like SMTP authentication, attachments,

and HTML formatting. Composer, a dependency manager for PHP, is used to acquire

and maintain PHPMailer, ensuring consistent and maintainable library usage across

the project.

File upload functionality is powered by FilePond, a modern JavaScript library

designed to handle file uploads smoothly. It offers features like drag-and-drop

support, file preview, progress indicators, and client-side validation, providing a user-

friendly and visually appealing file upload interface.
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Technology Description

Visual Studio Code Source-code editor for writing, debugging, and managing frontend
and backend code.

PHP Language used for scripting on the server in web projects.

MySQL Database management solution for platform data storage and
retrieval.

XAMPP Web server for local development and hosting.

HTML Markup language for structuring web pages.

Css Stylesheet language for designing web pages.

JavaScript Language used to introduce interactivity and dynamic content.

Socket.10 JavaScript library that allows real-time, event-based interaction
between web clients and servers.

PHPMailer A PHP library for delivering emails from web applications.

FilePond A PHP library for delivering emails from web applications.

Jitsi Meet Video conferencing software for live class sessions.

WBO Collaborative whiteboard for drawing and note-taking.

Etherpad Real-time document editing tool for group collaboration.

Node.js A backend JavaScript runtime using Chrome's engine that supports
server-side scripting.

Composer A dependency manager for PHP that automates the setup and
updating of libraries and packages.

Web Browser For accessing the platform across various devices.

Table 3.1.1 - Specifications of technology stack
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3.1.24 Hardware

The development and testing of the Virtual Classroom Platform are carried out on a
high-performance HP Spectre x360 Convertible 13-aw2xxx laptop. The device's 11th
Gen Intel® Core™ i5-1135G7 CPU provides the processing capability and effective
multitasking required to create a feature-rich application. It runs on Windows 11,
ensuring compatibility with the latest software and tools. The laptop features Intel®
Iris® Xe Graphics, offering optimised visual quality during the development of Ul
elements and integration of real-time collaborative tools. With 8GB RAM, the system
ensures smooth operation of multiple applications simultaneously, while 476GB of
storage offers ample space for project files, databases, and testing environments. These
specifications make the device a good call for building and refining the platform.

Description Specifications
Model HP Spectre x360 Convertible 13-aw2xxx
Processor 11" Gen Intel® Core™ i5-1135G7
Operating System Windows 11
Graphic Intel® Iris® Xe Graphics
Memory 8GB RAM
Storage 476GB

Table 3.1.2 - Specifications of Laptop

3.2 Users’ Requirements Analysis

A questionnaire regarding the users’ functional and non-functional requirements of
the Virtual Classroom Platform has been created and utilized to collect relevant data
in order to justify the problems of current platforms and the need for proposed

solutions.
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3.2.1 Questionnaire Analysis

3.2.1.1 Section 1 - General Information

Age Distribution (Question 1):

Section 1: General Information

1. Age

21 responses

@ Under 13

® 13- 18 years
19 - 21 years

® 22 - 29 years

® 30- 49 years

@ 40 and above

Figure 3.2.1 - Pie Chart of Age Distribution

The respondents that took part in this survey include 13-18 years (9.5%), 19-21 years
(19%), 22-29 years (38.1%), 30-49 years (19%), and 40 and above (14.3%). This
indicates that the platform would cater to a diverse age group from different levels of
the education system. The wide age range suggests the need for a flexible and
adaptable platform that meets the varying needs of users across different educational

and professional stages.
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Role in the Educational Process (Question 3):

3. What is your role in the educational process?

21 responses

@ Student
@ Instructor/Lecturer

Figure 3.2.2 - Pie Chart of Role in the Educational Process

66.7% of respondents are students, while 33.3% are instructors/lecturers. This
highlights the requirement for a platform that balances the demands of both learners
and educators, ensuring ease of use for students while providing robust tools for

instructors to deliver effective teaching.

Type of Educational Institution (Question 4):

4. What type of educational institution are you associated with? |_D Copy

21 responses

@ Primary School
@ secondary School

Higher Education (College/University
@ Online Education Institution

Figure 3.2.3 - Pie Chart of Educational Institution Type

81% of respondents are associated with higher education (college/university), while
19% are from secondary schools. This aligns with the project scope as the platform
would primarily focus on students and instructors/lecturers at all education levels

(e.g., elementary, secondary, higher education, etc.).
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Frequency of Using Online Learning Platforms (Question 5):

5. How often do you use online learning platforms?

21 responses

@ Daily

@ Weekly
Occasionally
® Rarely

Figure 3.2.4 - Pie Chart Regarding the Frequency of Using Online Learning Platforms

81% of respondents use online learning platforms daily, indicating a high reliance on
these tools. This justifies the need for a reliable, user-friendly platform that can handle

frequent use without performance issues.

Platforms Used (Question 6):

6. Which platform(s) have you used? IO copy

21 responses

Zoom

Microsoft Teams 13 (61.9%)

8(38.1%)

Google Classroom

Moodle 6 (28.6%)

Blackboard

Figure 3.2.5 - Bar Graph of Platforms Used

Microsoft Teams (61.9%) and Google Classroom (38.1%) are the most commonly
used platforms, followed by Moodle (28.6%) and Zoom (14.3%). This suggests that
users are familiar with mainstream platforms but may be seeking more specialized

features, such as enhanced real-time collaboration, which current platforms lack.
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Devices Used for Online Learning (Question 7):

7. What devices do you primarily use for online learning or teaching? |_D Copy char

21 responses

Desktop Computer 1(4.8%)

Laptop 19 (90.5%)

Tablet 11 (52.4%)

Smartphone 2 (9.5%)

Figure 3.2.6 — Bar Graph of Devices Used for Online Education

90.5% of respondents primarily use laptops, followed by tablets (52.4%) and
smartphones (9.5%). This indicates that the platform should be optimized for laptops
but also ensure compatibility with tablets and smartphones for a seamless cross-

device experience.

3.2.1.2 Section 2 - Overall Feedback on Current Virtual Classroom Platforms

Satisfaction with Real-Time Collaboration Features (Question 8):

Section 2: Overall Feedback on Current Virtual Classroom Platforms

8. How would you rate the real-time collaboration features (e.g., interactive |_D Copy chart
whiteboard, live document editing, and videoconferencing) of current virtual

classroom platforms, considering potential limitations you've encountered?

21 responses

6

& (28.6%) 6 (28.6%)

3 (14.3%) 3 (14.3%)

3(14.3%)

Figure 3.2.7 — Bar Graph of Satisfaction with Real-Time Collaboration Features
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While total of 42.9% (28.6% + 14.3%) of respondents rate the real-time collaboration

features highly, another 42.9% (28.6% + 14.3%) rate them poorly, indicating mixed
satisfaction. This justifies the need for improved real-time collaboration tools (e.g.,

interactive whiteboard, live document editing, and videoconferencing) in the proposed

platform to address the dissatisfaction of a significant portion of users.

Support for Student Engagement and Participation (Question 9):

9. How well do current virtual classroom platforms support student engagement I_D Copy chart

and participation?

21 responses

8

7 (33.3%)

5 (23.8%)
4 (19%)
3 (14.3%)

2 (9.5%)

1 2 3 4 5

Figure 3.2.8 — Bar Graph of Student Engagement and Participation

42.8% (23.8% + 19%) of respondents rate the student engagement support as high,
but also 42.8% (33.3% + 9.5%) rate it poorly. This suggests that current platforms

struggle to maintain consistent engagement, highlighting the need for more interactive

and engaging features in the proposed solution.
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Desired Improvements in Online Learning Platforms (Question 10):

10. What is the most significant improvement you would like to see in online |_D Copy char
learning platforms? (Select at least one)

21 responses

Better real-time collaboration

12 (57.1%)
tools!

Improved video/audio quality

More user-friendly interface! 11 (52.4%)

More engagement and interaction

12 (57.1%)
features

Better instructor-student

8 11 (52.4%)
communication

0.0 2.5 5.0 7.5 10.0 12.5
Figure 3.2.9 — Bar Graph of Desired Improvements in Online Learning Platforms

The most requested improvements are better real-time collaboration tools and more
engagement and interaction features (57.1%), user-friendly interface and better
instructor-student communication (52.4%). These responses align with the project's

objectives to enhance interactivity and collaboration.

Likelihood to Adopt a Platform with Strong Real-Time Collaboration Features
(Question 11):

11. How likely are you to adopt a platform with strong real-time collaboration |_D Copy cha
features like interactive whiteboard, live document editing, and
videoconferencing?

21 responses

10.0

9 (42.9%)

75
7 (33.3%)
50
25 3 (14.3%)

00

Figure 3.2.10 — Bar Graph of Likelihood to Adopt a Platform with Strong Real-Time
Collaboration Features

76.2% (42.9% + 33.3%) of respondents are very likely to adopt a platform with strong
real-time collaboration features, indicating a strong demand for such tools. This
supports the integration of features like interactive whiteboards, live document editing

and videoconferencing.
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Importance of an Intuitive Interface (Question 12):

12. How important is the platform’s interface being intuitive and easy to use for |_D Copy chart
you?

21 responses

10.0

9 (42.9%)

75 8 (38.1%)

50
4 (19%)

25

0.0

Figure 3.2.11 — Bar Graph Regarding the Importance of Intuitive Interface

81% (42.9% + 38.1%) of respondents consider an intuitive interface very important,
emphasizing the need for a user-friendly design that caters to users with varying
levels of technical expertise.

Satisfaction with Platform Performance (Question 13):

13. How satisfied are you with the performance of current virtual classroom I_D Copy chal
platforms in terms of speed and responsiveness (e.g., no lag, quick load
times)?

21 responses

6 (28.6%)

5 (23.8%) 5 (23.8%)

4(19%)

1(4.8%)

Figure 3.2.12 — Bar Graph of Satisfaction with Platform Performance

While 52.64% (28.6% + 23.8%) of respondents are satisfied with platform
performance, another 42.8% (23.8% + 19%) are not, indicating room for
improvement in speed and responsiveness. This justifies the need for a platform that

minimizes lag and ensures quick load times.
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Platform Stability During Live Sessions (Question 14):

14. How would you rate the current platforms in terms of stability during live |_D Copy char
sessions (e.g., rarely crashes, no major glitches)?

21 responses

8

7 (33.3%)

L)

4(19%)

2 (9.5%) 2 (9.5%)

1 2 3 4 ]

Figure 3.2.13 — Bar Graph of Platform Stability During Live Sessions

47.6% (19% + 28.6%) of respondents rate the platform stability as high, but 42.8%

(9.5% + 33.3%) report issues, highlighting the need for a more reliable platform that

minimizes crashes and glitches during live sessions.

3.2.1.3 Section 3 - Current Challenges in Online Learning and Teaching

Biggest Challenges with Current Platforms (Question 15):

Section 3: Current Challenges in Online Learning and Teaching

15. What are the biggest challenges you face with current online I_D Copy

learning/teaching platforms?

21 responses

Lack of real-time interaction with
instructors/lecturers/peersi/stud...
Difficulty collaborating on group
projects

Poor video/audio quality during
sessi0ns,

Lack of immediate feedback on
assignments or activities
Difficulty in understanding/

8 (38.1%)

6 (28.6%)

5 (23.8%)

5 (23.8%)

L o 13 (61.9%)
providing content due to limited...

Limited eng?gement methods 13 (61.9%)
with students/peers

0 5 10 15

Figure 3.2.14 — Bar Graph of Biggest Challenges with Current Platforms
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High rated key challenges are lack of real-time interaction (38.1%), limited interactive
tools (61.9%), and limited engagement methods with others (61.9%). These issues
justify the need for a platform that addresses these pain points through better

collaboration tools and technical reliability.

Challenges in Real-Time Collaboration (Question 16):

16. How challenging is it to collaborate in real-time on documents and projects in
current online learning platforms?

21 responses

® Very Challenging
286% @ Challenging
Neutral

® Not Challenging
@ Not Challenging at All
38.1% v

Figure 3.2.15 — Pie Chart of Challenges in Real-Time Collaboration

While 42.9% (28.6% + 14.3%) of respondents find real-time collaboration not
challenging, 57.1% (19% + 38.1%) find it challenging. This indicates that while many
users are comfortable with current tools, there is still a significant portion who

struggle, justifying the need for more intuitive collaboration features.

Challenges with Interactive Tools (Question 17):

17. How challenging is it to use interactive tools like virtual whiteboards during
online classes in current platforms?

21 responses

@ Very Challenging
@ Challenging
Neutral
14.3% @ Not Challenging
@ Not Challenging at All

23.8% 23.8%

Figure 3.2.16 — Pie Chart of Challenges with Interactive Tools
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47.6% (23.8% + 23.8%) of respondents find interactive tools very challenging, but
also 47.6% (33.3% + 14.3%) find them not challenging. This mixed feedback
suggests the need for more easy to use and efficient interactive tools in the proposed

platform.

Feedback Challenges (Question 18):

18. What challenges do you face when receiving feedback from instructors or I_D Copy char
providing feedback to students in current online platforms?

21 responses

Lack of real-time feedback 12 (57.1%)

Feedback is delayed or not timely 10 (47.6%)

Feedback is unclear or difficult to

o
understand 10 (47.6%)

Limited feedback on assignments
or activities

Difficulty in tracking feedback

across platforms 6 (28.6%)

00 25 50 75 10.0 125
Figure 3.2.17 — Bar Graph of Feedback Challenges

57.1% of respondents face challenges with lack of real-time feedback, highlighting
the need for real-time feedback mechanisms in the proposed platform to enhance the

learning experience.

Interaction Challenges Outside Scheduled Classes (Question 19):

19. What challenges do you face when interacting with classmates or instructors I_D Copy
outside of scheduled classes in current online platforms?

21 responses

Lack of informal communication

—11 (52.4%)
tools (e.g., group chats)
Limited ways to connect with 11 (52.4%)
peers or instructors
Difficulty accessing previous 11 (52.4%)

communication or resources

Limited collaborative features

: 13 (61.9%)
outside of class
Technical issues (e.g., connection
) ©g. - 5(23.8%)
issues, device compatibility)
0 5 10 15

Figure 3.2.18 — Bar Graph of Interaction Challenges Outside Scheduled Classes
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More than half of respondents face challenges with limited collaborative features

outside of class, lack/limited ways of informal communication tools, and difficulty in

accessing previous communication or resources. This justifies the inclusion of group

chats and file-sharing tools to foster peer interaction beyond formal sessions.

Frequency of Technical Issues (Question 20):

20. How often do you experience technical issues, such as slow internet or
device compatibility problems, during online learning/teaching sessions?

21 responses

® Never

@ Rarely
Occasionally

@ Frequently

@ Always

Figure 3.2.19 — Pie Chart Regarding the Frequency of Technical Issues

There are 14.3% of respondents always experience technical issues, and 23.8%

frequently. This indicates the need for a more stable and reliable platform to minimize

disruptions during online learning.
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3.2.1.4 Section 4 - Desired Features for a Virtual Classroom Platform

Desired Features (Question 21):

21. Which of the following features would you like to see included in a virtual classroom platform?

I Not Needed M Needed
20

Live video Real-time Interactive Real-time File sharing ~ Breakout Polling or Instant Recorded
conferencing document whiteboard chat and resource  rooms for live quizzes feedback on lessons
with the collaboration for drawing functionality ~Management small group during assignments for future
whole class (e.g., Google and solving tools discussions lessons or classwork reference
Docs-like problems
functionality)

Figure 3.2.20 — Bar Graph Regarding the Desired Features for Proposed Solution

Features like videoconferencing, interactive whiteboards, real-time document
collaborating, real-time group chat, file sharing, instant feedback, and recorded
lessons are highly desired, aligning with the project's focus on integrating these tools

to enhance the learning experience.

Importance of Synchronous and Asynchronous Learning Options (Question 22):

22. How essential is it for a virtual classroom platform to support both
synchronous (live classes) and asynchronous (recorded lessons, discussion
boards) learning options?

21 responses

@ Very Essential
@ Essential
Neutral
@ Not Very Essential
@ Not Essential at All

Figure 3.2.21 — Pie Chart Regarding the Importance of Synchronous and Asynchronous
Learning Options
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All of the respondents find it essential to support both synchronous and asynchronous
learning, justifying the inclusion of both live classes and recorded lessons in the

proposed platform.

Importance of High-Quality Video/Audio in Low-Bandwidth Conditions (Question
23):

23. How important is it for a virtual classroom platform to provide high-quality
video and audio even in low-bandwidth conditions (e.g., slow internet)?

21 responses

@ Very Important
@ Important
Neutral
® Not Very Important
@ Not Important at All

Figure 3.2.22 — Pie Chart Regarding the Importance of High-Quality Video/Audio in Low-
Bandwidth Conditions

85.7% (57.1% + 28.6%) of respondents consider high-quality video/audio in low-
bandwidth conditions very important, supporting the objective of ensuring the

platform is accessible even with limited internet resources.

Importance of User Authentication Features (Question 24):

24. How important are user authentication features (e.g., register, login, reset
password, etc.) for a virtual classroom platform?

21 responses

@ Very Important
@ Important
Neutral
@ Not Very Important
@ Not Important at All

Figure 3.2.23 — Pie Chart Regarding the Importance of User Authentication Features

48
Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 3: SYSTEM METHODOLOGY/APPROACH

Almost all of the respondents find user authentication features e.g., register, login,

reset password, etc.) are critical part of the virtual classroom platform, supporting the

implementation to secure their information.

Use of Interactive Whiteboard (Question 25):

25. How would you like to use the interactive whiteboard during online classes? |_D Copy chal

21 responses

Drawing/annotating diagrams or

16 (76.2%)
concepts

Collaborating on problems or

) 19 (90.5%)
exercises together
Sharing lecture notgs or slides for 17 (81%)
real-time interaction
Solving equations or
mathematical problems together 14 (66.7%)
0 5 10 15 20

Figure 3.2.24 — Bar Graph Regarding the Use of Interactive Whiteboard

This bar chart indicates that majority of respondents want to use the interactive
whiteboard for several purposes. This supports the integration of interactive

whiteboard with multiple functions to meet the users' needs.

Use of Videoconferencing (Question 26):

26. How would you like to use videoconferencing during online classes? |_D Ce

21 responses

Participating in/Organizing live

_ ) ) 15 (71.4%)
discussions and Q&A sessions

Attending group meetings or

collaborative sessions 17 (81%)

Receiving real-time feedback

16 (76.2%
from instructors/Providing real-t. .. ( )

Watching and interacting with live

i ) 17 (81%)
demonstrations or presentations

Asking questions during the

o
lecture 21 (100%)

Figure 3.2.25 — Bar Graph Regarding the Use of Videoconferencing
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This bar chart indicates that majority of respondents want to use the
videoconferencing feature for several purposes. This supports the integration of

videoconferencing feature with multiple functions to meet the users' needs.

Use of Real-Time Document Collaboration (Question 27):

27. How would you like to use real-time document collaboration during online |UJ Copy char
classes?

21 responses

Collaborating with peers on grou
g_ p g_ P 12 (57.1%)

assignments or projects

TaK|r?g snar_ed notes or 18 (85.7%)

summaries during lectures

Providing or receiving immediate

o,
feedback on assignments 13 (61.9%)

Creating or editing documents
together as a class (e.g.,
brainstorming sessions)

0 5 10 15 20

19 (90.5%)

Figure 3.2.26 — Bar Graph Regarding the Use of Real-Time Document Collaboration

This bar chart indicates that majority of respondents want to use the online document
collaboration feature for several purposes. This supports the integration of online

document collaboration feature with multiple functions to meet the users' needs.

Importance of Accessibility on Various Devices (Question 28):

28. How important is it for the platform to be accessible on a wide range of
devices, including low-end or older devices?

21 responses

@ Very Important
@ Important
Neutral
® Not Very Important
@ Not Important at All

Figure 3.2.27 — Pie Chart Regarding the Importance of Accessibility on Various Devices
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All of the respondents consider it very important for the platform to be accessible on a
wide range of devices, aligning with the objective of ensuring the platform is

inclusive and accessible to users with varying technological resources.

3.2.1.5 Section 5 - Collaboration and Peer Interaction

Importance of Peer-to-Peer Interaction (Question 29):

Section 5: Collaboration and Peer Interaction

29. How important is peer-to-peer interaction in an online class for you?

21 responses

@ Vvery Important
@ Important
Neutral
@ Not Very Important
@ Not Important at All

Figure 3.2.28 — Pie Chart Regarding the Importance of Peer-to-Peer Interaction

Majority of respondents consider peer-to-peer interaction very important, supporting
the inclusion of features that facilitate peer interaction, such as group chats and other

collaborative tools.

Frequency of Group Activities (Question 30):

30. How often would you like to participate in/organize group activities or |_D Cop'
collaborative tasks in a virtual classroom setting?

21 responses

@ Frequently (At least once per week)
@ Occasionally (1-2 times per month)
Rarely (Less than once a month)

@ Never

Figure 3.2.29 — Pie Chart Regarding the Frequency of Group Activities
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81% of respondents would like to participate in group activities frequently,

highlighting the need for robust collaboration features to support regular group work

and interaction.

Platform Scalability for Collaboration (Question 31):

31. How important is it for the platform to be able to support collaboration large-
scale classes or sessions (e.g., 100+ students) without performance degradation

(e.g., lag, crashes)?

21 responses

@ Very Important
@ Important
Neutral

Figure 3.2.30 — Pie Chart Regarding the Platform Scalability for Collaboration

90.5% (38.1% + 52.4%) of the respondents think that platform with high scalability

@ Not Very Important
@ Not Important at All

without any performance degradation is important. This indicates the development of

the platform to support collaboration for large-scale classes.

Features Encouraging Peer Engagement (Question 32):
32. Which features would encourage you to engage more with your peers or
students both during and outside online classes?

21 responses

Group chats for collaboration

Virtual study groups or breakout

5 (23.8%)
rooms

Discussion forums or bulletin
boards

Peer review tools for

8 (38.1%)
a53|gnment5

Collaborative tools for group
projects

Figure 3.2.31 — Bar Graph Regarding the Features that Encourage Peer Engagement
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Group chats (81%), collaborative tools for group projects (76.2%) and discussion
forums (71.4%) are highly desired, justifying the inclusion of these features to foster a
collaborative learning environment.

Expected Feedback in Online Learning (Question 33):

33. What kind of feedback would you expect to receive from |0 copy char
instructors/lecturers/peers or provide to students/peers in the online learning
platform?

21 responses

Real-time feedback during

11 (52.4%)
classes

Feedback on assignments or

16 (76.2%
projects ( )

Peer-to-peer feedback on group

14 (66.7%
work ( )

Feedback on participation or

B ) 19 (90.5%)
engagement in discussions
General progress or performance N
feedback 4(19%)
0 5 10 15 20

Figure 3.2.32 — Bar Graph Regarding the Expected Feedback in Online Learning

More than half of the respondents expect feedback on participation, assignments,
group works, and during classes. These highlighting the need for real-time and

comprehensive feedback mechanisms in the proposed platform.

3.2.2 Conclusion of the Users’ Requirements Analysis

The insights from the user requirement questionnaire clearly justify the need for a

virtual classroom platform that addresses the limitations of current solutions.
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3.2.2.1 Functional Requirements

The platform must provide real-time collaboration tools that include an interactive
whiteboard, allowing users to engage in live, collaborative activities during lessons.
Additionally, real-time document collaboration should be supported, enabling
students and instructors to work together on shared documents simultaneously.
Videoconferencing is another essential feature, with capabilities for high-quality
video/audio, and screen sharing.

For peer interaction and collaboration, the platform needs to include real-time group
chat and instant feedback features, allowing students to interact with each other and
instructors. The system must also support file sharing capabilities, ensuring that users
can easily upload and exchange resources, such as presentations, documents, and
assignments. Additionally, the platform should incorporate a quiz feature that enables
instructors to create and assign quizzes for students to complete, facilitating

knowledge checks, reinforcing learning, and promoting engagement.

Finally, the platform must support both synchronous and asynchronous learning. This
includes live sessions for real-time interaction and recorded lessons for students to
access at their own pace, ensuring flexibility and meeting the diverse needs of

learners.
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3.2.2.2 Non-Functional Requirements

The proposed Virtual Classroom Platform needs to be designed to accommodate the
diverse requirements of both students and instructors, as identified in the
questionnaire. The platform must ensure usability by providing an intuitive interface
that is simple to operate for users of varying technical expertise. In terms of
performance, the platform should have low latency and high responsiveness,
especially during live sessions, to avoid delays or disruptions. Additionally, the
platform must be capable of scaling to handle large numbers of concurrent users

without experiencing performance issues.

For reliability and stability, the platform needs to be robust, with high stability during
live interactions. It should also minimize technical issues, ensuring consistent and
smooth operation across different devices and conditions. The platform must meet
security requirements by implementing strong user authentication features, such as

secure login, registration, and password recovery processes.

In terms of accessibility, the platform should maintain the same quality of video and
audio even in low-bandwidth conditions, making it accessible to users in varied
network environments. At last, the platform should also facilitate effective feedback
mechanisms, providing instructors and students with real-time feedback and
evaluation tools during and after sessions. This will enable more interactive and

responsive learning experiences.
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3.3  Timeline

The Final Year Project (FYP), titled Virtual Classroom Platform with Real-time
Collaboration Features, follows a structured timeline across two semesters. In the first
semester (shown in Figure 3.4.1), the project begins with Planning phase (Week 1 —
Week 3), covering project scope, objectives, literature review, and proposed solutions.
This is followed by Designing phase (Week 3 — Week 5), where system specifications
and design are developed. The Developing phase (Week 5 — Week 9) focuses on
front-end and back-end development, leading to the creation of a Minimum Viable
Product (MVP). Testing phase (Week 9 — Week 12) involves MVP review, updates,
and final testing, concluding with Closing phase (Week 12), where the system is
submitted and delivered. In the second semester (shown in Figure 3.4.2), the project
undergoes refinement, starting with Planning (For Refinement) phase (Week 1 —
Week 2), followed by Designing (For Refinement) phase (Week 2 — Week 3). The
Implementing phase (Week 3 — Week 11) focuses on system implementation which
leads to a comprehensive platform, while Evaluating phase (Week 11 — Week 13)
includes testing, updates, and final results of the overall system. The project
concludes with Closing (Week 13), where the final version of the system is submitted

and delivered.
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20

21

22

23

Task Name
Week 1 2 3 4 5 6 7 8 9 10 1 12
~ Planning _
Project Scope L_l_l
Project Objectives

Literature Review '—lb:%—l

Fact Finding -LT-‘

Data Collection

Proposed Solutions ’-Pl_‘
Proposed Plan Developed LF!_‘

~ Designing

Design Specifications

System Design : .’—T_‘_L._—‘
Proposed Method/Approach Developed

~ Developing
Front-end Development
Back-end Development
Minimum Viable Product (MVP)
~ Testing
Review Minimum Viable Product (MVP)
IMake Final Updates -q
Final Work

* Closing .
System Submission ’-7:’_’_'—‘
&

System Delivered

Figure 3.3.1 — Gantt Chart of Final Year Project 1 (FYP 1) Timeline

Task Name

Week 1 2 3 4 5 6 7 8 9 10 11 12 13
~ Planning(For Refinement) -
Project Scope L—l—l
Project Objectives

Literature Review ’—_1_";—‘
Proposed Refined Solutions
Refined Proposed Plan Developed L;l_‘

~ Designing(For Refinement) L‘}
System Methodology
System Design .’—T_‘g—‘
Refined Propesed Approach Developed H

~ Implementing

System Implementation

System Developed g
= Evaluating
System Testing -q_‘
2 4

Make Updates
Testing Result
Final Work

~ Closing
System Submission

System Delivered

Figure 3.3.2 — Gantt Chart of Final Year Project 2 (FYP 2) Timeline
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CHAPTER 4

System Design

4.1  System Architecture Diagram and Description

Web
Server
(Apache + PHP)

S | WebSocket
H Server
Instructor
B Etherpad
Server
Student

Jitsi Meet
(Jaas)

Figure 4.1.1 — System Architecture Diagram
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The Virtual Classroom Platform's system architecture is designed to provide a
scalable, interactive, and user-friendly online learning environment. The frontend,
accessible through modern web browsers such as Chrome, Edge, Firefox, and Safari,
is built with HTML, CSS, and JavaScript, delivering an engaging user interface. It
communicates with backend services via HTTP and Socket.IO-based real-time
connections, and embeds external collaboration tools directly into the classroom
interface. The core backend, powered by an Apache web server with PHP, handles
user authentication, class management, profile updates, and other server-side logic,
serving static frontend files and processing dynamic requests. A MySQL relational
database efficiently stores and manages user profiles, class details, posts, comments,
and collaboration content. Real-time features, including group chat and live updates,
are enabled by a Node.js server using Socket.1O for bi-directional communication.
Collaboration tools include a self-hosted Etherpad server for real-time document
editing, a WBO server for interactive whiteboarding, and Jitsi Meet (JaaS) for cloud-
based video conferencing, all embedded in the frontend via iframes and APIs. Email
functionalities, such as notifications and password recovery, are managed by the PHP
application using PHPMailer, which connects to an external SMTP server. This
modular architecture ensures cross-browser compatibility, efficient data management,

and a cohesive virtual learning experience across devices.
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4.2  Block Diagrams and Description

Instructor’'s Block Diagram

Authentication Module

[ e J [ o g

A"
)

Class Management Module

Profile Management Module

User Panel |

v

View
Create Class Jain Class Enrolled/Created
Classes

Y

Leave/Remove
Class

A"

View Profile

Y

Edit Profile

Enrolled/Created Class Module

)
‘ Enrolled/Created
Class
A" \"4 v kd & A4 A"
_ Video Document Interactive Assignment
[Gmup Challng} { File Sharing J [ Conferencing ] [ Collaborating } Whiteboard [ Submisiion ] [ Quiz ] [Recnrd Search]

Figure 4.2.1 — Block Diagram for Instructor
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Instructor's Block Diagram

Authentication Module

[ e J [ o ’

Class Management Module

v ) e 7 Profile Management Module™,
User Panel |
View Profile
v A"

View Leave/Remove
Create Class Join Class Enrolled/Created v
Class
Classes
\ / Edit Profile

Enrolled/Created Class Module

v
SR
‘ Enrolled/Created
Class
v Vv v v & v v
. Video Document Interactive Assignment
[Gmup Challng} [ File Sharing J [ Conferencing ] [ Collaborating [ Whiteboard J [ Submisiion ] [ Quiz ] [Recurd Search]

Figure 4.2.2 — Block Diagram for Student
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These block diagrams outline the architecture of a virtual classroom platform,
structured around four core modules, which are Authentication, Class Management,
Profile Management, and Enrolled/Created Classroom. The system begins at the Main
Menu, where users can Register, Login, or Quit. Once authenticated, users are taken to
the User Panel, which acts as the central hub for accessing the platform’s features. In
the Class Management module, instructors (Figure 4.2.1) have the ability to create, join,
remove/leave, or view enrolled/created classes, while students (Figure 4.2.2) can do the
same except create and remove classes, reflecting their distinct roles. The Profile
Management module allows users to view or edit their personal details, supporting
profile customization and maintenance. The Enrolled/Created Classroom module offers
a suite of interactive features accessible to both students and instructors, including live
video conferencing, real-time document collaboration, interactive whiteboarding,
group chat, file sharing, assignment submission, quiz, and record search, fostering
seamless communication and teamwork. These block diagrams effectively capture the
platform’s modular design and logical flow, providing a clear and comprehensive

overview of its functionality and structure.
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4.3  Use Case Diagram and Description
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Figure 4.3.1 — Use Case Diagram
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Use Case Actors Description | Preconditions | Main Flow | Alternate Relationships
Name Involved Flows
Register Student, Allows users | User is not User If there are -
Instructor | to create a registered. provides the | any invalid
new account. required inputs, the
information | user must
and submits | correct and
the form. resubmit.
Login Student, Verify users | User is User enters If there are Extends: Reset
Instructor | into the registered. credentials any invalid Password
system. and accesses | credentials,
the user the system
panel. will prompt
retry.
Reset Student, Helps users | User has The system If the email Extended in:
Password Instructor | reset forgotten sends the not found, Login
forgotten password. user a link to | the user will
credentials. alter their be required
password to retry.
once they
insert their
email.
Create Class Instructor | User creates | The user User If there are -
a new class has entered the | provides invalid
for othersto | user panel class details | details, the
join. after logging and confirms | user will be
in. creation. required to
retry.
Join Class Student, User can User is logged | User enters Ifitisan -
Instructor | join existing | in and has the | class code invalid code,
classes using | class code. and joins the user will
a class code. class. be required
to retry.
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Enter Student, Users access | User islogged | User selects | If there are -
Enrolled/ Instructor | classes they | inandenrolled | class from no class
Created have in classes. user panel to | appearing in
Classes enrolled in enter. the user
or have panel, the
created. system will
inform user
to either
create or join
one.
Leave Student, Allows The user has User selects | - -
Enrolled Instructor | membersto | logged inand | aclass to
Class/ leave classes | is a member of | leave or the
Remove or the selected instructor
Created Class instructors to | class. selects a
delete class to
classes they remove, then
created. the system
will updates
records.
Manage Student, Allows The user has User views If there are -
Profile Instructor | editing and access to the and modifies | any invalid
viewing of profile section | personal info | inputs, the
personal and is logged (e.g., name, | user will be
profile data. | in. email, required to
password, retry.
and more).
Use Student, Access User isonthe | User selects | - Includes: Use
Collaboration | Instructor | collaborative | enrolled/create | and uses Video

& Interactive

Tools

learning
tools within
an
enrolled/crea

ted class.

d class page.

desired tools
during the

session.

Conferencing,
Use

Interactive

Whiteboard,
Use Document
Collaboration,

Use Group
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Chat, Use File
Sharing
Use Video Student, Live virtual | User has User joins - Included in:
Conferencing | Instructor | meetings for | mic/cam video Use
class access and is meeting. Collaboration
sessions. in a live & Interactive
session. Tools
Use Student, Visual User isin a User opens - Included in:
Interactive Instructor | teaching aid | live session and interacts Use
Whiteboard for real-time | and the with the Collaboration
collaboration | whiteboard is | whiteboard. & Interactive
shared. Tools
Use Document | Student, Co-edit Userisina User opens - Included in:
Collaboration | Instructor | documents live session shared doc Use
and learning | and the and edits Collaboration
materials in | document is together. & Interactive
real-time. shared. Tools
Use Group Student, In-session User ison the | User sends - Included in:
Chat Instructor | messaging enrolled and receives Use
between [created class | messages. Collaboration
users. page. & Interactive
Tools
Use File Student, Share class User ison the | User selects | If user Included in:
Sharing Instructor | materials enrolled/ and uploads | uploads an Use
like PDFs, created class file(s) to the | Unsupported | Collaboration
images, or page and has file sharing | file type, the | & Interactive
slides. file(s) to section. user will be | Tools
upload. required to
retry.
Use Student, Submit or User ison the | Student If user Included in:
Assignment Instructor | Receive enrolled/ selects and uploads an Use
Submission assignments | created class uploads Unsupported | Collaboration
like PDFs, page and has assignment(s | file type, the | & Interactive
images, or assignment(s) | ) tothe user will be | Tools
slidestothe | to assignment | required to
related submission retry.
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assignment submit/receive | section
post. while
Instructor
opens a
submission
post.
Use Quiz Student, Create or User ison the | Instructor - Included in:
Instructor | Answer to enrolled/ creates and Use
Quiz from created class publishes Collaboration
the quiz page. quiz, while & Interactive
post. student Tools
answers to
quiz.
Search Record | Student, Search for The userison | User type If there are -
Instructor | any previous | the enrolled/ the search no matches

records from
the

classroom.

created class
page and has
something to

search for.

term into the

search bar.

for the user’s
search term,
the system
will display
'No Record'.
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The use case diagram for the Virtual Classroom Platform illustrates the interactions
between the users such as students, instructors and the system. A wide array of
capabilities are built in to facilitate online learning and collaboration. Users can
register to create an account, login to authenticate and access the platform, and utilize
a reset password subprocess of "Login™ if they forget their credentials. Once logged
in, instructors will have the ability to create or join new classes, while students will
only be allowed to join new classes. Students can access their enrolled classes and
leave them, while instructors can access both their created and enrolled classes, leave
joined classes, and remove classes they’ve created. Additionally, the platform allows
users to manage their profile, giving them the option to view and edit personal
information. A key feature, use collaboration & interactive tools, enhances the
learning experience by offering access to a range of optional tools, including using
video conferencing for live interactions, using an interactive whiteboard for dynamic
teaching, using document collaboration for shared editing, using group chat for
communication, uploading files for resource sharing, submitting/receiving
assignments for evaluation, creating/answering quizzes for knowledge assessment,
and searching records for resource tracking. All these use cases are contained within
the system boundary, clearly defining the scope of the Virtual Classroom Platform

and ensuring a comprehensive virtual learning environment.
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4.4

Activity Diagrams and Description

Instructor & Student's Activity Diagram

‘ Quit
Display Main ‘
Menu
Register ‘ Reset Password }(—{Forgot Password‘
Retry —______ e —
) . Display Register
‘ Register Fail }—’{ Page Login Reset Password
Retry

Display Login ) : ‘
S Login Fail

Register Success

‘ Login Success ‘

User Logged In

A\ 4
‘ Display User ‘
Panel

Figure 4.4.1 — Activity Diagram of the Authentication Module for Instructor & Student

Create Class

Instructor's Activity Diagram I
> Return Back
Display i
User Panel Join Class ‘
Success
Return Back 00’77

Success

Correct
Inputs,
Join Class ‘Wrong
Input
Create Class
Display Join . ] ‘
Class Function Join Class Fail

Retry

Display Create View Class

Class Function

Wrong

View

‘ View Profile

Profile Page

Select Enrolled/Created Class

Leave/Remove Enter Class

Class

Return Back \ . .
Leave Enrolled Class/ ‘ Enter Enrolled/Created Class

| Remove Created Class |

A4
Display
Enrolled/Created Class

Figure 4.4.2 — Activity Diagram of the Class Management Module for Instructor
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Student’s Activity Diagram T

- Return Back
‘ Display

User Panel Join Class
Success

Correct
Input

Wrong
Display Join = = ‘
Ciass Funclion 1€ Join Class Falil

Retry

Join Class

View Class

View Enrolled

) View Profile
Classes

D | Logout |

User's Profile Logout o

A4 . | 4 \ 4
Select Enrolled Class | Display | Display |
l / Profile Page ~ Main Menu

Leave/Remove Enter Class
Class
—{ Leave Enrolled Class ‘ | Enter Enrolled Class
Return Back -
A4
Display

Enrolled Class Page

Figure 4.4.3 — Activity Diagram of the Class Management Module for Student

Instructor & Student’s Activity Diagram

Correct ‘ Edit Success
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Display
Profile Page
Return
Wrong ‘ Edit Edit
Input Profile Picture Picture
?0”’3‘3‘ Edit Success |
nputSwg!
Edit —
Edit Fail Details

Wrong
f ~nputs

Edit
‘ User's Details L—‘ Eiis]

‘ Back to
\_Homepage |

( ) Retry
v Logout ‘
" Display | ' '
\__User Panel |
Y
Display ‘
__Main Menu |

Figure 4.4.4 — Activity Diagram of the Profile Management Module for Instructor & Student
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Instructor & Student's Activity Diagram

Display
B Back to Enrolled/Created Class
‘ Back to User Panel . Page * Logout Logout ‘
Homepage
Y Y
Display Access Access . Display
‘ User Panel ‘ Profile (lass Information ‘ Main Menu ‘

: View ‘
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J&

View

. Member List | Copy Class COde

Y

View ‘
Activity Tools Selection

Chatting

Group Chatting %\ l’/)| Record Search

Submit/Receive
Assignments

Searching

Share/Receive
Files

Assignment
Submission |

File Sharing ‘

Video Meeting Create/Answer

Drawing

Writing Quizzes
‘ C ‘?ﬁdeo_ ( k4 Interactive [ :
onferencing Document Whiteboard Quiz

__ Collaborating |

Figure 4.4.5 — Activity Diagram of the Enrolled/Created Class Module for Instructor & Student
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Instructor's Activity Diagram

Display

Post Group Chat Message(s) Delete

New Message and Comment(s) Own Message
Create _
Delete Post
New Post
Edit Going to
Own Message Comment Section
Edit Post ‘ Comment Post ‘

Post Delete

New Comment Own Comment

Create
New Comment Edit

Own Comment

Delete Comment

Edit Comment

Figure 4.4.6 — Activity Diagram of the Group Chat Section from Enrolled/Created Class Module
for Instructor

Student's Activity Diagram

Display
Group Chat Message(s)
and Comment(s)

!

‘ Comment Post ‘

Going to
Comment Section

Delete
Own Comment

Post
New Comment

Create
New Comment Edit

Own Comment

Delete Comment

Edit Comment

Figure 4.4.7 — Activity Diagram of the Group Chat Section from Enrolled/Created Class Module
for Student
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Instructor's Activity Diagram

Display
Share Shared File(s) and Delete Own
Comment(s i T
Create New File (s) Shared File Delete Uploaded
New File Post File
Delete Own
Edit File Pgsl

Own Shared File Delete File Post

Going to

Edit File Post
— Comment Section

Preview

‘ Comment File Post |
Selected File

S

Preview File

Post Delete

Download
Selected File New Comment Own Comment
Download File ‘ N C(r)eate . Delete Comment
S iew Lommen Edit

Own Comment

Edit Comment

Figure 4.4.8 — Activity Diagram of the File Sharing Section from Enrolled/Created Class Module
for Instructor

Student's Activity Diagram

Shared File(s) and

‘. Display
Comment(s)

Preview
Selected File
|

Preview File <

» Comment File Post

Going to
Comment Section

PN

Download

Selected File Post

New Comment

Delete
Own Comment

Download File
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_ New Comment | )
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Figure 4.4.9 — Activity Diagram of the File Sharing Section from Enrolled/Created Class Module
for Student
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Instructor's Activity Diagram T
Display
share Shared Video Meeting(s) Close
TrEE New Meeting Shared Meeting

New Meeting Delete Meeting

Edit Own
Meeting Name

Join Own/Other
Meeting

Edit Meeting Join Meeting

Figure 4.4.10 — Activity Diagram of the Video Conferencing Section from Enrolled/Created Class

Module for Instructor

Student's Activity Diagram T

Display
Shared Video Meeting(s)

Join
Other Meeting

‘ Join Meeting ‘

Figure 4.4.11 — Activity Diagram of the Video Conferencing Section from Enrolled/Created Class
Module for Student

Instructor's Activity Diagram

Display
Share Shared Real-Time Close
New Document Document(s) | Shared Document

Create
New Document

Delete Document

Edit Own
Document Name

Join Own/Other
Document

Edit Document Join Document

Figure 4.4.12 — Activity Diagram of the Document Collaboration Section from Enrolled/Created

Class Module for Instructor
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Student's Activity Diagram I

‘ Display

Shared Real-Time
Document(s)

Join
Other Document

Join Document

Figure 4.4.13 — Activity Diagram of the Document Collaboration Section from Enrolled/Created
Class Module for Student

Instructor's Activity Diagram

Display Shared

Share Interactive Whiteboard(s) Close

New Whiteboard

Create
New Whiteboard

Delete Whiteboard

Edit Own
Whiteboard Name

Join Own/Other
Whiteboard

Edit Whiteboard Join Whiteboard

Figure 4.4.14 — Activity Diagram of the Interactive Whiteboard Section from Enrolled/Created
Class Module for Instructor

Student's Activity Diagram

Display Shared
Interactive Whiteboard(s)

Join Own
Whiteboard

‘ Join Whiteboard ‘

Figure 4.4.15 — Activity Diagram of the Interactive Whiteboard Section from Enrolled/Created
Class Module for Student
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Instructor's Activity Diagram

Share New Display Assignment Delete O
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‘ Comment File Post ‘

——

Preview File

Download
Selected File
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New Comment

Delete

Download File ‘ Own Comment

Create
New Comment Edit
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Delete Comment
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Figure 4.4.16 — Activity Diagram of the Assignment Submission Section from Enrolled/Created

Class Module for Instructor
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Student's Activity Diagram

Upload New
Assignment

Display Assignment Delete Own

Submission ) .
Submitted File Delete Uploaded

Create New
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Edit Own
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Submission

Edit
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Preview
Selected File

Preview File

Download
Selected File

Download File

Figure 4.4.17 — Activity Diagram of the Assignment Submission Section from Enrolled/Created

Instructor's Activity Diagram
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Delete Own
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h 4
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Figure 4.4.18 — Activity Diagram of the Quiz Section from Enrolled/Created Class Module for

Instructor
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Student's Activity Diagram

‘ Display Quiz

Answer
Published Quiz

Answer Quiz

Figure 4.4.19 — Activity Diagram of the Quiz Section from Enrolled/Created Class Module for
Student

Instructor & Student's Activity Diagram
. Select
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‘ View All Results Quiz Record

Select Group
Chat Filter Select Assignment

Submission Filter
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Select File
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View All File
Sharing Record

Select Live N\
Document Filter | vjiew All Interactive
Whiteboard Record

Select Video
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View All Video | ViewAllLive |
‘Meeting Record | Document Record |

Figure 4.4.20 — Activity Diagram of the Search Function from Enrolled/Created Class Module
for Instructor& Student
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The Activity Diagrams represent the sequential flow of actions in the virtual classroom
system, beginning with the Main Menu, where users can either Register, Login, or Quit
(Figure 4.4.1). If the registration procedure went well, the user is redirected to the Login
process, while a failure prompts a retry option. After a successful login, the user enters
the User Panel, the main section for managing profile information, accessing
classrooms, and utilizing class-related functions (Figure 4.4.2 - Figure 4.4.3). Within
the User Panel, both students and instructors can view and update their profile on the
same page (Figure 4.4.4). However, while instructors can create, join, remove, and
leave classes, students do not have access to the create or remove class functionalities
and can only leave classes they are enrolled in. Within the classroom, users can interact
through various collaboration and interactive tools, including Group Chat, File Sharing,
Video Conferencing, Document Collaboration, Interactive Whiteboard, Assignment
Submission, Quiz, and Record Search (Figure 4.4.5 — Figure 4.4.20). Additionally, the
system allows users to return from Enrolled/Created Classroom to User Panel. Both
User Panel and Enrolled/Created Classroom process contain the Logout function,
ensuring secure session termination. This diagram effectively models the logical flow
of activities, focusing on user interactions and decision-making processes within the

system.
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4.5
CreateClass
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Figure 4.5.1 — ERD Diagram

Meetings
INT id PK
VARCHAR | meeting_name
VARCHAR | meeting_url
VARCHAR | added_by
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DATETIME| date_added
VARCHAR | edited
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VARCHAR | document_url
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The Entity Relationship Diagram (ERD) for the Virtual Classroom Platform models the

structural backbone of the system by illustrating how data entities interrelate to support

the full spectrum of user operations. Central to the design is the Users table, which

connects to other core components such as class management (via the CreateClass and

JoinClass tables, where a User creates zero or many Classes and joins zero or many

Classes respectively), communication through Posts, and Comments (where a User

adds zero or many Posts, and Posts have zero or many Comments). For collaboration

and interactive tools, a User can create zero or many Meetings, Documents,

Whiteboards, Assignments, and Quizzes (with one or many Questions, and zero or

many Submissions) posts. These relationships ensure that all aspects of user

authentication, class management, and collaborative functionalities are cohesively

integrated, reflecting the operational flow and structural design depicted in the

flowchart, block diagram, use case, and activity diagrams.
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4.6  Flowcharts and Description

Instructor & Student's Flowchart
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D —P{ Main Menu ‘

Register Quit
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Figure 4.6.1 — Flowchart of the Authentication Module for Instructor and Student
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Instructor's Flowchart
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Figure 4.6.2 — Flowchart of the Class Management Module for Instructor
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Figure 4.6.3 — Flowchart of the Class Management Module for Student
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Instructor & Student's Flowchart

Enter Profile Page

| View |<:
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Figure 4.6.4 — Flowchart of the Profile Management Module for Instructor and Student
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Figure 4.6.5 — Flowchart of the Enrolled/Created Class Module for Instructor & Student
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Instructor's Flowchart

Enter Group Chat Section
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Figure 4.6.6 — Flowchart of the Group Chat Section from the Enrolled/Created Class Module for

Instructor

Student's Flowchart
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Figure 4.6.7 — Flowchart of the Group Chat Section from the Enrolled/Created Class Module for
Student
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Instructor’s Flowchart

Enter File Sharing Section
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Figure 4.6.8 — Flowchart of the File Sharing Section from the Enrolled/Created Class Module for
Instructor
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Figure 4.6.9 — Flowchart of the File Sharing Section from the Enrolled/Created Class Module for
Student
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Instructor's Flowchart
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Figure 4.6.10 — Flowchart of the Video Conferencing Section from the Enrolled/Created Class

Module for Instructor

Student's Flowchart
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Join
Other Meeting
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Figure 4.6.11 — Flowchart of the Video Conferencing Section from the Enrolled/Created Class
Module for Student
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Instructor's Flowchart
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Figure 4.6.12 — Flowchart of the Document Collaboration Section from the Enrolled/Created

Class Module for Instructor

Student's Flowchart
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Figure 4.6.13 — Flowchart of the Document Collaboration Section from the Enrolled/Created
Class Module for Student
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Instructor's Flowchart
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Figure 4.6.14 — Flowchart of the Interactive Whiteboard Section from the Enrolled/Created Class
Module for Instructor

Student's Flowchart

Enter Interactive
Whiteboard Section

View Shared
Interactive
Whiteboard(s)

Join
Other Whiteboard
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Figure 4.6.15 — Flowchart of the Interactive Whiteboard Section from the Enrolled/Created Class
Module for Student
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Instructor's Flowchart E
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Figure 4.6.16 — Flowchart of the Assignment Submission Section from the Enrolled/Created

Class Module for Instructor
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Student's Flowchart
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Figure 4.6.17 — Flowchart of the Assignment Submission Section from the Enrolled/Created
Class Module for Student
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Figure 4.6.18 — Flowchart of the Quiz Section from the Enrolled/Created Class Module for
Instructor
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Student's Flowchart

Enter
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Answer Quiz

Figure 4.6.19 — Flowchart of the Quiz Section from the Enrolled/Created Class Module for
Student
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Figure 4.6.20 — Flowchart of the Search Feature from the Enrolled/Created Class Module for
Instructor & Student
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The virtual classroom platform begins with the user accessing the Main Menu, where
they can choose to Register, Login, or Quit. If the user selects Register, they must
provide valid input to complete the registration process (Figure 4.6.1). If the input is
invalid, they are prompted to re-enter the required details. Once registered, the user can
proceed to the Login page, where they enter their credentials. If the password is valid,
they gain access to the User Panel, otherwise they have the option to Reset Password
before attempting to log in again. Upon entering the User Panel, both students and
instructors have access to core functionalities such as viewing or editing their profile
and viewing Enrolled/Created Classes (Figure 4.6.2 - Figure 4.6.4). Instructors
additionally have the ability to create, join, remove and leave a class. Students, on the
other hand, do not have access to the class creation or removal functionalities. When
creating or joining a class, valid inputs are required to proceed. Once enrolled in a class,
the user gains access to various collaboration and interactive tools (Figure 4.6.5),
including Group Chat, File Sharing, Video Conferencing, an Interactive Whiteboard,
Real-time Document Collaboration, Assignment Submission, Quiz, and Record Search
(Figure 4.6.6 - Figure 4.6.20). Additionally, users can choose to return to the User Panel
with the option ‘Back’. At any point, they can choose to Logout and exit to the Main

Menu once logged in, or if they select Quit from the main menu, the platform ends.
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4.7  Wireframes and Description

m VIRTUAL CLASSROOM e

INTRODUCTION

VIRTUAL CLASSROOM

Image

Figure 4.7.1 — Wireframe of Main Menu Page (Authentication Module)

Back to Main Menu
VIRTUAL CLASSROOM

Register Form

First Name
Last Name
Email

Confirm Email
Password

Confirm Password

Register

Already have an account? Sign In

Figure 4.7.2 — Wireframe of the Registration Page (Authentication Module)
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< Back to Main Menu

VIRTUAL CLASSROOM

Email

Password

Forgot Password?

Need an account? Register Here

Figure 4.7.3 — Wireframe of the Login Page (Authentication Module)

< Back to Main Menu

VIRTUAL CLASSROOM

Forgot Password Form

We will be sending a reset password link
to the following submitted email address:

Email

Back to Login

Figure 4.7.4 — Wireframe of the Forgot Password Page (Authentication Module)
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< Back to Main Menu

VIRTUAL CLASSROOM

Reset Password Form

Email
Password

Confirm Password

Reset Password

Figure 4.7.5 — Wireframe of the Reset Password Page (Authentication Module)

3 virTUAL cLASSROOM user @ )

Teaching Classes -+ Create Class

CLASS CODE CLASS CODE CLASS CODE

CLASS NAME CLASS NAME CLASS NAME

Remove Remove Remove

CLASS CODE

CLASS NAME

Remove

Figure 4.7.6 — Wireframe of the Instructor’s User Panel Page (Class Management Module)
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[QJ virRTUAL cLASSROOM user (@ (D)

Enrolled Classes -|- Join Class

CLASS CODE CLASS CODE CLASS CODE

CLASS NAME CLASS NAME CLASS NAME

Remove Remove Remove

Figure 4.7.7 — Wireframe of the Student’s User Panel Page (Class Management Module)

[ virTUAL cLASSROOM user @ (D

CREATE CLASS

Class Code

Class Name

Want to join a Class? Click Here

Figure 4.7.8 — Wireframe of the Instructor’s Create Class Page (Class Management Module)

3 virTUAL cLASSROOM USER @ L')

JOIN CLASS

Class Code

Cancel Join

Want to create a new Class? Click Here

Figure 4.7.9 — Wireframe of the Student’s Join Class Page (Class Management Module)
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[J virTUAL cLASSROOM user (@ U

< Back to User Panel

\ / User’s Details: \

Profile Picture:
Username: XXX
Name: XXX
Email: XXX
Phone Number: XXX
Add a new profile picture
Bio: XXX

\ A i poric I

Figure 4.7.10 — Wireframe of the Profile Page (Profile Management Module)

3 virTuAL cLASSROOM user @

ﬂpdate Profile \

Username: XXX ‘

First Name: XX

P54

XX

P53

Last Name:

XX

P53

Email:

%

XX

£

Confirm Password:

Phone Number: X J

Bio:

XXX

[,
[
[
(
Password: [ X
[,
[

\_ TN e

Figure 4.7.11 — Wireframe of the Profile Page Update Form (Profile Management Module)
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[ virTuAL cLASSROOM

< Back to Profile Page

USER @ Q)

/

N—

Upload Your Photo

Chosen File No Chosen File
Upload

_/

Figure 4.7.12 — Wireframe of the Profile Page Upload Profile Picture Page (Profile Management

Module)

[J virTUAL CLASSROOM

< Back to Profile Page

USER @ d)

/

s

O

-

Crop Profile Picture

Crop / resize your uploaded profile image.

Cancel Crop

N

_

Figure 4.7.13 — Wireframe of the Profile Page Crop Profile Picture Page (Profile Management

Module)
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[ virTuAL cLASSROOM

)
ﬁ\Class Members

Class Code: XXX 3

v @ O
\
Class Code Search Posts m
Class Name )

Tool In Use: Group Chat v
» at v

/

Share Something...

\
JL-

N

XXX XXX v

° User (Full Name) XXX ago (Date) (Edited) (if message is edited)

)

() comments (2)

° User 2

Vi

() Comments (0)

XXX XXX

XXX ago

A

Figure 4.7.14 — Wireframe of the Instructor’s Group Chat Section (Enrolled/Created Class

Class Code: XXX $

Module)
|
VIRTUAL CLASSROOM USER U
O) Class Members
N Class Code
Search Record m
Class Name

Tool In Use: Group Chat v
» ot v 3

SN——
S

" Comments (2)

User (FullName] XXX ago (Date)

KUK XXX (Message)

YN

(Edited) (if message is edited)

User 2

A

¥ Comments (0)

XK XXX

XXX ago

S

Figure 4.7.15 — Wireframe of the Student’s Group Chat Section (Enrolled/Created Class Module)
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[J virTuAL cLASSROOM

vser @ O

(o)
ﬁ\CIass Members

Class Code: XXX 3

Class Code

Class Name

Tool In Use: Group Chat v
& v )

Search Posts l:'

—

e

Share Something...

]

\

D Comments (2)

@ User (Full Name) XXX ago (pate) (Edited) (if message is edited) -
dit JDelete

XXX XXX (Message)

| Add a comment

@

A

\Q Comments (0)

User 2 xxxago (Edited)
XXX XXX (comment)
User  xxx ago
= ~
User 2 XXX ago
[B XXX XXX

Figure 4.7.16 — Wireframe of the Instructor’s Comment Section from Group Chat Section

(Enrolled/Created Class Module)
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[ virTuaL cLAssrRoOM user @ O
—
[am)) Class Code —_—
Search Record m
Class Name !

Class Code: XXX :

Tool In Use: Group Chat w

User (Ful Name) XXX ago (pate) (Edited)
@ XXX XXX (Message)

:- Comments (2)

[
E Add a comment J POST

User 2 xxxago (Edited)

XXX XXX (comment)

User  xxx ago
XXX XXX
SN— __

@ User 2 XXX ago
XXX XXX
& Comments (0) /

Figure 4.7.17 — Wireframe of the Student’s Comment Section from Group Chat Section
(Enrolled/Created Class Module)
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[ virTuAL cLASSROOM

USER @ (')

[¢)]
r_“Classs Members

Class Code: XXX 3

Class Code

[ Search Posts

Class Name

22 Tool In Use: File Sharing v

/

[SILLEERSIEY No file chosen

\

Type Here

] UPLOAD

User
XXX XKX

XXX ago

(Edited)

[ XXX.PDF

b ] [ XXX.DOCS

&

() Comments (2)

XXX ago

@ User 2
JOOL XXX

[ XXX.DOCS

2)

QComments (0)

_/

Figure 4.7.18 — Wireframe of the Instructor’s File Sharing Section (Enrolled/Created Class

Module)
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0 virTuAL cLASSROOM user @

Q)
N Class Members

Class Code ——
Search Record l:’

Class Name

Class Code: XXX :

22 Tool In Use: File Sharing w

> User XXX ago (Edited)

/\ KXH XXX

[XXX.PDF .i,] [xxx.nocs .i,]

() Comments (2)

o User 2 XXX ago

/\ XXX KXX
[ XXX.DOCS &,:I

\QComments (0) /

Figure 4.7.19 — Wireframe of the Student’s File Sharing Section (Enrolled/Created Class
Module)
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o)
ﬁ‘CIass Members

3 virTuaL cLAssROOM

use @ O

Class Code: XXX :

Class Code

Class Name

S2Tool In Use: File Sharing v

p
Search Posts ':!

No file chosen

Type Here
UPLOAD
° User XXX ago (Edited)
XXX XXX
[ XXXPDF | &, ] [ XXX.DOCS li,]

() Comments (2)

XXX XXX (Comment)

~
| Add a comment I POST
User 2 xxxago (Edited)

() Comments (0)

User  xxx ago [ Edit |
XXX XXX
° User 2 XXX ago
XXX XXX
|: XXX.DOCS &,]

Figure 4.7.20 — Wireframe of the Instructor’s Comment Section from File Sharing Section
(Enrolled/Created Class Module)
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0 virTuAL cLASSROOM user @

Q)
N Class Members

Class Code ———
Search Record l:’

Class Name

Class Code: XXX :

22 Tool In Use: File Sharing w

/o User XXX ago (Edited) \

N x00xxnx

[ XXX.PDF .i,:l [ XXX.DOCS .i,jl
() Comments (2)

E Add a comment j POST

User 2 xxx ago (Edited)

XXX XXX (Comment)

User  xxx ago
XXX XXX
o User 2 XXX ago

KXX KXX

XXX.DOCS ,i,]

L
\Q Comments (0) /

Figure 4.7.21 — Wireframe of the Instructor’s Comment Section from File Sharing Section

(Enrolled/Created Class Module)
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0 virTuAL cLASSROOM user @ O

rg)‘CIass Members Class Cod Y
ass Lode ‘ Search Posts ':!

Class Name

Class Code: XXX 3

Tool In Use: Video Conferencing v
» o v 3

Type your meeting name here

Meeting Name

Edit Meeting Name Close Meeting
User is hosting a meeting now.
Eh Join Meeting

o

Meeting Name

Eh Join Meeting

\@ User 2 is hosting a meeting now. /

Figure 4.7.22 — Wireframe of the Instructor’s Video Conferencing Section (Enrolled/Created
Class Module)

0 virTUAL cLASSROOM user @

O) Class Members Y
N Class Code [ﬁm
earc ecor

Class Name

Class Code: XXX :

Tool In Use: Video Conferencing v
A

Meeting Name

User is hosting a meeting now.

Meeting Name

;
/\ User 2 is hosting a meeting now.

Figure 4.7.23 — Wireframe of the Student’s Video Conferencing Section (Enrolled/Created Class
Module)
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0 virTuAL cLASSROOM USER @ @)
O) class Members Y
N Class Code )
Search Posts m

Class Name

Class Code: XXX &

ACGLVER Document Collaboration v
» tionv )

Type your document name here
D Create Now

Document Name

Edit Document Name
User has created a document.
Document Name
D Join Document
\ User 2 has created a document. /

/

Figure 4.7.24 — Wireframe of the Instructor’s Document Collaboration Section
(Enrolled/Created Class Module)

[0 virTUAL cLASSROOM s @ O

O) Class Members Y
()] Class Code - m
Search Record

Class Name

Class Code: XXX &

ﬁTool [LIVEHI Document Collaboration s
N— ——

Document Name

User has created a document.
D Join Document

Document Name
User 2 has created a document.

Figure 4.7.25 — Wireframe of the Student’s Document Collaboration Section (Enrolled/Created
Class Module)
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[0 virtuaL cLassroom USER @ (')

o)
r_“CIass Members

Class Code

Class Name

Class Code: XXX 3

i IR Interactive Whiteboard v

Type your whiteboard name here
D/ Create Now

Whiteboard Name

Edit Whiteboard Name f§Delete Whiteboard
[& Join Whiteboard

/

@ User has created a whiteboard.

Whiteboard Name

[-_J/ Join Whiteboard
User 2 has created a whiteboard.

N _

Figure 4.7.26 — Wireframe of the Instructor’s Interactive Whiteboard Section (Enrolled/Created
Class Module)

[ virTuAL cLASSROOM user @ )

rQ,?\CIass Members - Cod Y
ass ode Search Record m

Class Name

Class Code: XXX 3

Tool In Use: JlUEES ORI E RVE
N— ﬂ —
-~ , TN
Whiteboard Name
[B User has created a whiteboard.
@ Join Whiteboard
Whiteboard Name
Df Join Whiteboard
\-_ User 2 has created a whiteboard. _-/

Figure 4.7.27 — Wireframe of the Student’s Interactive Whiteboard Section (Enrolled/Created
Class Module)
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()]
~ Class Members

[ virTuAL cLASSROOM

vsee @ O

Class Code: XXX

Class Code

Class Name

PCAPINIIETY  Assignment Sumssion v

S
‘ Search Record l:!

LRI  No file chosen

Type Here
UPLOAD
o User XXX ago (Edited)
N o0 xx

Assignment Files:

[ XXX.PDF

,i,] [ XXX.DOCS

Student Submissions:

Submitted by: xxx
Submitted on: xxx

[ XXX.PDF

& ] [ XXX.DOCS

() Comments (2)

o User 2

/\ KAX XXX

Assignment Files:

XXX ago

[ XXX.DOCS

Student Submissions:

No submission yet.

(_) Comments (0)

Class Module)
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00 virtuAL cLASSROOM vsir @ O

()]
~ Class Members

Class Code
‘ Search Record l:!

Class Name

Class Code: XXX 3

PCAPINIIETY  Assignment Sumssion v

o User XXX ago (Edited) Edit Submission
N oo

Assignment Files:

[ XXX.PDF | &, :l [ XXX.DOCS &,]

Your Submissions:

Submitted on: xxx

[ XXX.PDF | &, ] E XXX.DOCS ,i,]

() Comments (2)

o User 2 XXX ago

XXX XXX
Assignment Files:

E XXX.DOCS ,i,:l
=

el Nofilechosen

Add a message (optional)
SUBMIT

N— __

((_) Comments (0)

N

Figure 4.7.29 — Wireframe of the Student’s Assignment Submission Section (Enrolled/Created
Class Module)
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[0 virTuAL cLASSROOM

user @M U

o)
3y Class Members

Class Code: XXX 3

Class Code

Class Name

Frootinuse:

j=m "\

User Xxx ago (Edited)
XXX XKX

Quiz Question:

N—

N

Question

Correct Answer

Option 4

Add Question

@(ed Questions:

1. Question 1
Answer: xxx

Options:
1. xxx
2. xxx
3. xxx
4. xxx

2. Question 2
Answer: xxx

Options:
1 xxx
2. xxx
3. xx
4. xxx

\_ GO @@

J\

@ User2  xxx ago
KUK KUK

The quiz is not published yet

User XXX ag0
HHK KKK

@z Answer:

1. Question 1
Answer: Xxx

Options:
1 xxx
2. %xx
3. XXX
4. %xx

2. Question 2
Answer: xxx

Options:
1. xxx
2. Xxx

3. xxx

_‘\

Published Quiz:

1. Question 1

O xxx
O xxx
O xxx
O xxx

2. Question 2
O xxx

O xxx
O xxx

\9 XXX

J \

—

Student Submissions:
Student

XXX

Date Submitted Score
XXX x/x
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Figure 4.7.30 — Wireframe of the Instructor’s Quiz Section (Enrolled/Created Class Module)
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01 virTuAL cLASSROOM wser @ O

()]
~ Class Members

Class Code /7m
‘ Search Record

Class Name

Class Code: XXX 3

ool inuse

° User XXX ago (Edited)

/oo xxx

1. Question 1

O xxx
O xxx
O xxx
O xxx

2. Question 2

O xxx
O xxx
O xxx

O xxx

\_ -/

o User 2 XXX ago

/\ KXX KXX

The quiz is being prepared by the instructor.

User XXX ago
XXX XXX

@_r Score: x /x \

1. Question 1

Your Answer: xxx

Correct Answer: Xxx

2. Question 2

Your Answer: xxx

\Correct Answer: xxx /

Figure 4.7.31 — Wireframe of the Student’s Quiz Section (Enrolled/Created Class Module)
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3 virTuAL cLASSROOM

user @ O

—

Search Results

- =

Filter: All Results W
———

N—

- Group Chat Results
° User XXX ago (Edited)
ya XXX test

() comments (2)

~

o User 2 XXX ago

/\ Testing XXX
\Q Comments (0)

\

- File Sharing Results

P User XXX ago (Edited)

b .

[XXX.PDF & ] [xxx.oocs .i,]

\C} Comments (2)

Video Meetings Results

Test Meeting

/\ User is hosting a meeting now.

Figure 4.7.32 — Wireframe of the Search Results Page (Enrolled/Created Class Module)

All the wireframes are created to reflect the user-centric design emphasized in the

proposed method, offering an intuitive experience to users.
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4.8  Storyboard and Description

VIRTUAL CLASSROOM STORYBOARD

Virtual Classroom
Features:

First, the user is presented W|th

options like register, login, or quit On the register page, the user will Once registered successfully, user will be
on Main Menu. be required to enter personal redirect to login page for credentials of
details to create an account. User Panel. User can also reach for reset

password on the same page.

(3] @ VIRTUAL CLASSROOM

B Profile & User's Details:
Picture:

Username:
Name:

Email:

Create Class

j[usiusst can viewithenenterany By choosing createfjoin a class, user User can edit own profile and the

classes displayed on the panel H " e
A : will be redirect to a page to updated details will be
followioEtheSiass show corresponding form. Upon valid changing dynamically.

management options based on the
according user role. User can also
access to profile page and logout
on the header.

form submission, new class will
appear on the User Panel.

1)) = VIRTUAL CLASSROOM 21/08/2025 11:09AM Liam #¢ O

CA2069 B
SoftwareEngineering
Class Code: ca2069_a [.‘ (L U - = O]
£2. ‘

Inside a class, the user has access to tools like Video Conferencing,
Interactive Whiteboard, Document Collaboration, Group Chat, File
\ Sharing, and Assignment Submission for interactive learning. The
acmstoProﬂlePageandBacktoUserPanelcanbefwndfmm

Figure 4.8.1 — Storyboard
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The virtual classroom platform begins with the Main Menu, where users can select to
either Register, Login, or Quit. If they select Register, they are taken to a registration
form where they enter personal details. Once registered, they are brought to the Login
screen to provide their credentials. If the credentials are correct, they gain access to
the User Panel, otherwise, they have the option to reset their password by following
the password recovery process. Upon entering the User Panel, users are presented
with their current Enrolled or Created Classes, with the display and available options
dynamically adjusted based on their role. Students can view and join classes they are
enrolled in or leave them, while instructors can access classes they have created or
joined and are provided with additional options such as Create a Class and Remove a
Class. If the user chooses to create or join a class, they are led to a corresponding
form where they can proceed with their intended action by inserting the correct inputs.
Newly created/joined classes will be displayed on the User Panel dynamically. Users
can also access their profile to view or alter their personal details from the header
section of the User Panel. By selecting a class from the User Panel, users can access
their corresponding Enrolled/Created Class Page, which offers various collaboration
tools like Video Conferencing, Interactive Whiteboard, Live Document Collaboration,
Group Chat, File Sharing, Assignment Submission, and Quiz, enabling them to
participate in live sessions, collaborate with classmates, and more. Users can return to
the User Panel at any time by selecting the Back to User Panel option from the header
section. If they wish to log out, they can click Logout from the header, which returns
them to the Main Menu. This comprehensive flow ensures a streamlined experience

for users from registration to active participation in their virtual classroom.
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CHAPTER S

System Implementation

5.1  Hardware Setup

To ensure equal access for all users to the virtual lecture hall and classrooms, the system
will be developed for desktop platforms. This means that users will only need a desktop

or laptop to fully utilize the system.
5.2  Software Setup

5.2.1 Setup for Visual Studio Code

IVisuaI Studio Code Docs Updates Blog APl Extensions FAQ MCP

Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions.

= s’

L@

4 Windows 4 .deb 4 rpm 4 Mac

Windows 10, 11 Debian, Ubuntu Red Hat, Fedora, SUSE macOos 1.0+

User Installer .Zip Intel chip Applesilicon Universal
System
Installer

zip

rpm 564
‘targz [x64 [Arm32) [Arm64
Snap |Snap Store

x64
x64
x64

cu CLI |x64 [Arm32

Figure 5.2.2 — Visual Studio Code Setup
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ﬂ Setup - Microsoft Visual Studio Code (User) —

Completing the Visual Studio Code
Setup Wizard

Setup has finished installing Visual Studio Code on your computer. The
application may be launched by selecting the installed shortcuts.

Click Finish to exit Setup.

Launch Visual Studio Code

Figure 5.2.3 — Visual Studio Code Setup Wizard

] Welcome X

Get Started with VS Code

Browse Color Themes

Figure 5.2.4 — Visual Studio Code Menu
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Visual Studio Code is the first tool that needs to be installed. It's a source-code editor
used for writing, debugging, and managing both frontend and backend code. To install,
browse the official Visual Studio Code website

(https://code.visualstudio.com/Download), download the latest version for the

operating system, and run the Visual Studio Code Installer for further setup. Upon

successful installation, the software is ready to be utilized.

5.2.2 Setup for XAMPP

Apache Friends MENU =

Download

XAMPP is an easy to install Apache distribution containing MariaDB, PHP, and Perl. Just download and
start the installer. It's that easy. Installers created using InstallBuilder.

== XAMPP for Windows 8.0.30, 8.1.25 & 8.2.12

Version Checksum Size

8.0.30/PHP £.0.30 \What's md5 shal 144 Mb
Included?

8125/PHP 8 125 WWhat's md5 sha1 148 Mb
Included?

8212/PHP8.2.12 What's md5 shal 149 Mb
Included?

Requirements More Downloads »

Windows XP or 2003 are not supported. You can download a compatible version of XAMPP for these platforms here.

Figure 5.2.5 - XAMPP Installation Page

Figure 5.2.6 — XAMPP Setup
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# Setup = X

Select Components

Select the components you want to install; clear the components you do not want to
install. Click Next when you are ready to continue.

B Click on a component to get a detailed
- description

—& MysQL

—@ FileZilla FTP Server
—@ Mercury Mail Server
—& Tomcat

:. Perl

—@ phpMyAdmin
L \Ambalivan

/Mware InstallBuilder

P

<Back | Next> | Cancel

Figure 5.2.7 — XAMPP Setup Components

w Setup = X

Completing the XAMPP Setup Wizard

Setup has finished installing XAMPP on your computer.

8 Do you want to start the Control Panel now?

Cancel

Figure 5.2.8 - XAMPP Setup Wizard
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E] XAMPP Control Panel v3.3.0 [ Compiled: Apr 6th 2021 ]

XAMPP Control Panel v3.3.0
Modules
Service Module PID(s) Port(s) Actions
Apache 123820342 80, 442 Stop Admin
MysaL 7252 3306 [ Stop | Admin
FileZilla Start
Mercury Start
Tomcat Start
37:24 [main] All prerequisites found
7:24 [main] Initializing Modules
724 [main] Starting Check-Timer
724 [main] Control Panel Ready
46 [Apache] Attempting to start Apache app
747 [Apache] Status change detected: running
02 [mysql] Attempting to start MySQL app
[mysql] Status chgnge detected: running

Figure 5.2.9 - XAMPP Menu

Config
Config
Config
Config

Config

Logs
Logs
Logs
Logs

Logs

O X
Config

&) Netstat
B shel
Explorer

& Services
& Help

il Quit

Next is XAMPP, a no-cost and open-source solution that offers Apache, MySQL, and

PHP in a single package for developing websites locally. To setup XAMPP, go to the

official XAMPP website and download the installer for the operating system

(https://www.apachefriends.org/download.html). During the setup process, make sure

that Apache, MySQL, and PHP are contained in the components that will be installed.
After installation, run the XAMPP Control Panel and set off the Apache and MySQL

services to run the local server and database management system. XAMPP can be

confirmed to be set up correctly by navigating to http://localhost in your browser. To

manage MySQL databases, phpMyAdmin can be used at http://localhost/phpmyadmin.
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5.2.3 Setup for Node.js

nt de Learn  About | Downlead Blog Docs  Contribute 7 Certification 7

Download Node.js®

Get Node js® | v22.17.1(LTS) ~ | for & Windows | using Docker ~ | with WM npm

Info Want new features sooner? Get the latest Node s verslon instead and try the latest impravements!

ocker pull node:22-alpine

docker Tun -it --zm --entrypoint sh nod

npm v
Powershell @ Copy to clipboard
D a contai on platform. Ifyou encounter any i
Or get a prebuilt Node.js® for  # Windows | runninga x64 ~ | architecture.

& Windows Installer (msi) & Standalone Binary (zip)

Figure 5.2.10 — Node.js Installation Page

@' node-v22.17.1-x64.msi Windows Install... 30,720 KB

Figure 5.2.11 — Node.js Setup

3 Node.js Setup = X

Tools for Native Modules

Optionally install the tools necessary to compile native modules. n 0 d c

Some npm modules need to be compiled from C/C++ when installing. If you want to be able to
install such modules, some tools (Python and Visual Studio Build Tools) need to be installed.

Automatically install the necessary tools. Note that this will also install Chocolatey. The script
will pop-up in a new window after the installation completes.

Alternatively, follow the instructions at https://github.com/nodejs/node-gyp#on-windows to
install the dependencies yourself.

Back [ Next ‘ Cancel

Figure 5.2.12 — Node.js Setup Tools Installation
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3 Node.js Setup — X

Completed the Node.js Setup Wizard
Click the Finish button to exit the Setup Wizard.

nede

Node.js has been successfully installed.

Back ‘ [,\\Fmish ’

Figure 5.2.13 — Node.js Setup Wizard

™ Command Prompt X + v

Microsoft Windows [Version 10.0.26100.4652]
(c) Microsoft Corporation. All rights reserved.

C:\Users\ckx17>node -v
v20.14.0

C:\Users\ckx17>npm -v
10.8.1

Figure 5.2.14 — Node.js Installation Confirmation
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To kick off with Node.js, begin by heading to the official Node.js website and choose

the version (https://nodejs.org/en/download). Select the prebuilt version to install on

the operating system instead of the LTS (Long Term Support) version and the Current
version. After downloading the installer for the operating system, launch the file and
proceed with on-screen prompts to finish the setup. During the installation, confirm that
the option to install npm (Node Package Manager) is checked, as it is an essential tool
for managing packages in Node.js. After completing the installation, confirm the
installation by launching a terminal or command prompt and entering ‘node -v’ to check
the installed version of Node.js, and ‘npm -v’ to verify the installed version of npm.
These commands should display the current version numbers of Node.js and npm,

confirming that the installation was successful.

5.2.4 Setup for Composer
# Home Getting Started Download Documentation Browse Packages

Download Composer Latest v28.10

Windows Installer

The installer - which requires that you have PHP already installed - will download Composer for you and set up your PATH environment
variable so you can simply call composer from any directory.

Download and run Composer-Setup.exe - it will install the latest composer version whenever it is executed.

Figure 5.2.15 — Composer Installation Page

Figure 5.2.16 — Composer Setup
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Select Setup Install Mode X

Select install mode

Composer can be installed for all users (requires
administrative privileges), or for you only.

& Install for all ugRrs (recommended)
/\
—> Install for me only

Cancel

Figure 5.2.17 — Composer Setup Install Mode

by Composer Setup - X

7 &9\
Settings Check lk
We need to check your PHP and other settings.

Choose the command-line PHP you want to use:

C:\xampp\php\php.exe v Browse...

@ Add this PHP to your path?

Back Cancel

Figure 5.2.18 — Composer Setup Settings Check
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r¥3 Composer Setup -

Completing Composer Setup

Setup has installed Composer on your computer.
Usage: Open a command window and type "composer"

Click Finish to exit Setup.

[[] view online documentation

Tglsh

Figure 5.2.19 — Composer Setup Wizard

] Command Prompt X + -

Microsoft Windows [Version 10.0.26100.4652]
(c) Microsoft Corporation. All rights reserved.

C:\Users\ckxl7>composer

VA A B S B B B A B B B S B B S S GEERE B Y
NN\ S /7//. IS

version 2.7. ; 2024-06-10 22:11:12

Figure 5.2.20 — Composer Installation Confirmation
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To setup Composer, which is a dependency manager for PHP, visit the official
Composer website (https://getcomposer.org/download/). Composer allows for

managing project libraries and packages, making it easier to handle dependencies in
any PHP projects. To begin, download the Composer installer for the operating system
from the website. After installing Composer, verify that it's correctly installed by
opening a terminal and typing ‘composer’. This should display the version number of

Composer, confirming that the installation was successful.

5.2.5 Setup for Socket.10

TERMINAL

PS C:\Users\ckxl7\Desktop\virtualclassroom-php> npm install socket.iol

Figure 5.2.21 — Socket. 1O Installation

TERMINAL

PS C:\Users\ckx17\Desktop\virtualclassroom-php> node socket_server.js

Socket.IO server running on port 3001
MySQL Connected...

Figure 5.2.22 — Socket.10 Execution

To implement real-time communication, Socket.IO will need to set up on the project
through the terminal of Visual Studio Code. It allows for real-time, two-way
communication between the server and clients. To install it, first make sure to have
Node.js installed. Then, run the ‘npm install socket.io” command in the target project
directory, which will install the latest version of Socket.lO. In the server script, a simple
server can be created to listen for connections, then run ‘node socket_server.js’ on

terminal to apply the real-time effect.
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5.2.6 Setup for PHPMailer

TERMINAL

PS C:\Users\ckx17\Desktop\virtualclassroom-php> composer require phpmailer‘/phpmailer’l

Figure 5.2.23 - PHPMailer Installation

For email functionality such as password recovery, PHPMailer will be utilized, as it is
a popular PHP library for transmitting emails. To set up PHPMailer, first install it on
the terminal of Visual Studio Code with ‘composer require phpmailer/phpmailer’. After
installation, emails can be sent by configuring SMTP settings to create and send an

email message.

5.2.7 Setup for FilePond

TERMINAL

PS C:\Users\ckx17\Desktop\virtualclassroom-php> npm install Filepondl

Figure 5.2.24 — FilePond Installation

For file upload functionality, FilePond is selected as it offers a smooth and user-friendly
file upload interface with features like drag-and-drop support and progress indicators.
To integrate FilePond into the project, install it on the terminal from Visual Studio Code
with ‘npm install filepond’. Then, initialize FilePond in JavaScript code, making sure

to target the file input element where users can select files to upload.
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5.2.8 Setup for Jitsi Meet

8x8 Jitsi as a Service Developers Pricing Login Sign up

World's easiest way
to add meetings to
your apps

<!DOCTYPE html>
<html>
<head>
<script src="https://8x8.vc/ex
<style>html, body, #jaas-conta

—> Get started for free Learn more <script type="text/javascript":

Figure 5.2.25 — Jitsi as a Service (JaaS) HomePage

8x8 Jitsi as a Service My video app = v c

® APl keys

Unlock all JaaS features!
o Allow meeting participants to join unauthenticated
Upgrade

Your ApplDis: vpaas-magic-cookie-e086f34da67d424dbd54444f29%ec6eal
<> Mysample app

08 Activity

Webhooks

Your APl keys (2)
TITLE
9, vpaas-magic-cookie-e08634dab7d424dbd54444f29ecbeal/05d075 Key 6/13/2025, 12:51:27 PM

Analytics S vpaas-magic-cockie-e0B6f34dab7d424dbd54444129ecbeal/Gedad2 Key 6/13/2025, 4:55:21 PM

&
4 Branding
o~
=~

Releases

Figure 5.2.26 — Jitsi as a Service (JaaS) API keys Page

o
Add API Key
CREATED
Jun 13
Jun 13

Jitsi Meet is a video conferencing solution that can be used for live class sessions. To

set up Jitsi Meet, use Jitsi as a Service (JaaS) by signing up for the service to access its

cloud-hosted APIs (https://jaas.8x8.vc/#/apikeys). After obtaining the necessary API

credentials, integrate the Jitsi Meet SDKSs into the project for the implementation.

Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR

128


https://jaas.8x8.vc/%23/apikeys

CHAPTER 5: SYSTEM IMPLEMENTATION

5.2.9 Setup for Etherpad

TERMINAL

PS C:\Users\ckx17\Desktop\virtualclassroom-php> git clone master https://github.com/ether/etherpad—lite.gitl

Figure 5.2.27 — Etherpad Repository Clone

TERMINAL

PS C:\Users\ckx17\Desktop\virtualclassroom-php> cd etherpad-lite
PS C:\Users\ckx17\Desktop\virtualclassroom-php\etherpad-lite> npm installl

Figure 5.2.28 — Etherpad Dependency Packages Installation

TERMINAL

PS C:\Users\ckx17\Desktop\virtualclassroom-php\etherpad-lite> .\start.bat

> ep_etherpad-1ite@2.3.8 prod C:\Users\ckx17\Des tualclassroom-php\etherpad-lite\src
> cross-env NODE_ENV=production node --requi x/cjs node/server.ts

28722:49:57.95 INFO tting All relative paths will be interpreted relative to the identified Etherpad base dir: C:\Users\ckx17\Desktop\virtu
alclassroom-php\etherpad-lite

) ] settings loaded from: C:\Users\ck \Desktop\virtualclassroom-php\etherpad-lite\settings.json

No credentials file found sers\ckx17\Desktop\virtualclassroom-php\etherpad-lite\credentials.json. Ignoring]

s - Unknown Setting: 'apiKey'. This setting doesn't exist or it was removed
: INFO

- DirtyDB is used. This is not recommended for production. File location: C:\Users\ckx17\Desktop\virtualclassroom-p

hp\etherpad-lite\var\dir

gs - Random string used for versioning assets: @aad94f2a
Starting

check installed pl for migration

Loading plugin ep_set_title_on_pad...

Loading plugin ep_etherpad-lite...

Loaded 2 plugins
1 Api key file read from: "C:\Users\ckx17\Desktop\virtualclassroom-php\etherpad-1ite\APIKEY.txt"
- Installed plugins: ep_: i

Report bugs at ht

Your Etherpad versio

Update available: Do d the actual version 2.3.2
HTTP server listening for connections

You can access your Etherpad instance at htt

Admin username and password not set in setti

Etherpad is running

Figure 5.2.29 — Etherpad Execution

Etherpad is a real-time document editing tool designed for group collaboration. To
install Etherpad, clone the Etherpad repository from GitHub via ‘git clone --branch
master https://github.com/ether/etherpad-lite.git’ and install dependencies via ‘npm
install” on the terminal of Visual Studio Code. After that, start the server locally with
the “.\start.bat’ command after moving to the Etherpad directory. This will make the

Etherpad application accessible at http://localhost:9001 by default.
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5.2.10 Setup for WBO

TERMINAL

PS C:\Users\ckx17\Desktop\virtualclassroom-php> git clone https://github.com/lovasoa/whitebophir‘.gitl

Figure 5.2.30 — WBO Repository Clone

TERMINAL

PS C:\Users\ckx17\Desktop\virtualclassroom-php> cd whitebophir
PS C:\Users\ckxl17\Desktop\virtualclassroom-php\whitebophir> npm installl

Figure 5.2.31 — WBO Execution Dependency Packages Installation

TERMINAL

PS C:\Users\ckx17\Desktop\virtualclassroom-php\whitebophir> npm start

> whitebophir@l.22.0 start
> node ./server/server.js

server started {"port":5eei}

Figure 5.2.32 — WBO Execution

WBO is a collaborative whiteboard for drawing and note-taking. To set up WBO, clone
the WBO repository from GitHub via git clone
https://github.com/lovasoa/whitebophir.git and install dependencies via npm install on
the terminal of Visual Studio Code. It requires having Node.js installed and running it
using the npm start command after moving to WBO directory to get the whiteboard

running on the local server.

5.3  System Operation
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5.3.1 Homepage

Once the user has entered the virtual classroom system, the homepage will display a

brief overview of the system, with options to register or log in.

TR LA { S %
|
T
T r
- 4

IRTUAL CLASSROOM

teracti i that improves.
TR and TTEITIAAL n virtual education

Group Chat File Sharing Assignment Submission
Messaging for students and instructors 1o Instructors can easiy upload and documents, Students can submit assignments digitally, whie
communicate, ask questions, and collaborate images, videos, and other resources with the Instructors can review, and provids feedback ail in
during or oulside class sessions entie class. one place

£

vll?e.al-»Time Collaborative Tools:

Video Conferencing Collaborative Document Interactive Whiteboard
Instructors can host live, inforactive onina classes  Everyona can work fogethar in roal fime on shared A digtal canvas where mstructors and students
With video and audio for lectures and discussions. documents, allowing for group projects, note- can draw, wiite, and visualize concepts during ive
taking, and peer editing sassions

Figure 5.3.1 — HomePage
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5.3.2 Authentication

5.3.2.1 Registration

The registration process begins by collecting the required user inputs, which are
validated to ensure accuracy. Once the information is correctly provided, the system

creates the personal account and brings the user to the login page.

Virtual Classroom

Chong

Kai Xuan

ckx.17@1utar.my

Confirm email

Confirm password

‘ | am a Student vl

Already have an account? Sign In

Figure 5.3.2 — Register Page

5.3.2.2 Login

Similarly, the entry process allows users to authenticate their credentials, granting them

access to their personal panel upon successful login.
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Virtual Classroom

ckx.17@1utar.my

Need an account? Register Here
Forgot Password?

Figure 5.3.3 — Login Page

5.3.2.3 Password Recovery

For users who forget their passwords, a reset password link is sent to their email when
they enter their registered email address. Following this, they will be taken to a reset
password page where they can securely set a new password, effectively completing

the password recovery process.

\J

Forgot Password

Enter your email to receive a password reset link.

ckx.17@1utar.my

Click the 'Send Reset Link' again if you do not receive the
link after requesting it.

Send Reset Link

Figure 5.3.4 — Forgot Password Page
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Password Reset Request (Extemsal) inbox g B
Virtual Classroom <vcprphp@gmail. com> 357PM (Ominutesago) ¢ €

tome »

Click the following link to reset your password: http://localhost:3000/reset_password. php?token=af5bf7153696e910658c9770fda211de6433db272b92a98607c71d79d6c75638

Figure 5.3.5 — Password Reset Email

Virtual Classroom

Reset Password

Confirm New Password

Reset Password

Figure 5.3.6 — Reset Password Page

Login

Your password has been reset successfully. Please login
again.

Email address

Password

Need an account? Register Here
Forgot Password?

Figure 5.3.7 — Password Reset Message
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5.3.3 User Panel

5.3.3.1 Main Page (Instructor Side)

Instructors can view all the classrooms they have created or enrolled in. For classrooms they’ve
joined, instructors can choose to leave, causing the class to disappear from their user panel. For
classrooms they've created, they can remove the class entirely from the system.

& VIRTUAL CLASSROOM  02/08/2025 4:22PM Jude ¢ O

Teaching
Classes:

abc123 CA6978

SoftwareEngineering CyberSecurity

Remove Class Leave Class

Figure 5.3.8 — Instructor’s User Panel Page

5.3.3.2 Class Management (Instructor Side)

By clicking on the create class button from the main page of the user panel, instructors can

access options to create new classes or join existing ones.

& VIRTUAL CLASSROOM 02/08/2025 4:17PM Jude # O

Create Class

abc123

Software Engineering

Figure 5.3.9 —Instructor’s Create Class Page
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& VIRTUAL CLASSROOM 02/08/2025 4:18PM Jude ¢

Join class

¢a6978_b

ErE

Figure 5.3.10 —Instructor’s Join Class Page

5.3.3.3 Main Page (Student Side)

On the other hand, students can view all their enrolled classrooms. Similar to the instructors,

they can leave any classroom they are enrolled in, which will remove it from their panel.

& VIRTUAL CLASSROOM 02/08/2025 4:25PM Chong f& O

Enrolled
Classes:

abc123 CA6978 CA10220

SoftwareEngineering CyberSecurity ApplicationDesign

Leave Class Leave Class Leave Class

CA101

Databases

Leave Class

Figure 5.3.11 — Student’s User Panel Page
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5.3.3.4 Class Management (For Students)

Students are able to join a class with its corresponding class code by clicking the join button on

the main page of the user panel.

1= VIRTUAL CLASSROOM 02/08/2025 4:24PM Chong ¢

abc123_a

[ Corcel i doin ]

Figure 5.3.12 — Student’s Join Class Page

5.3.4 User Profile

5.3.4.1 User Profile Management

Users can view and update their details by clicking on their username in the header, which

leads to the profile page.

2 VIRTUAL CLASSROOM 02/08/2025 4:28PM Jude fy O

Profile

Figure 5.3.13 - Header

& VIRTUAL CLASSROOM 02/08/2025 4:29PM Jude A O

P Profile Picture: 2 User's Details:

Username: juce_bellingham

Name: Jud

Email: cl

Phone: Unknow

Bio:

Figure 5.3.14 — Profile Page
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Update Profile Form:

Username: jude_bellingham
First Name: Jude

Last Name: Bellingham

Email chongkaixuan010702@gmail.com
Password ep current password
Confirm Password: Confirm new password

Phone: 012-3456789

Bl I am a Teacher.

Figure 5.3.15 — Profile Update Form

P Profile Picture: 2 User's Details:

Username: jude_bellingham

Name: Jude Bellingham

Email: chongkaixuan010702@gmail.com
Phone: 012-3456789

Bio: | am a Teacher.

Change a new profile picture

Figure 5.3.16 — Profile Page after Details Updated
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5.3.4.2 Profile Picture Management

Users are also able to alter their profile picture by uploading a new photo and then
cropping it.

02/08/2025 4:46PM Jude ¢ O

Upload Your Photo

| Choose File | No file chosen

‘ Upload ’

Figure 5.3.17 — Profile Picture Upload Page

02/08/2025 5:35PM  Jude ¢ O

Crop Profile Image

Crop/ resize your uploaded
profile image.
Once you are happy with

your profile image then
\\\ please click save.
[ \
AU®

Emirates
. I1Y BETTER

J

Save Cancel Crop

Figure 5.3.18 — Profile Picture Cropping Page
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& VIRTUAL CLASSROOM 02/08/2025 5:36PM  Jude # ()

P Profile Picture: 2 User's Details:

Username: jude _bellingham
498 Name: Jude Bellingham
Emirates
g Email: chongkaixuan010702@gmail.com

Phone: 012-3456/89

Bio: | am a Teacher.

Figure 5.3.19 — Profile Page after Picture Updated

5.3.,5 Virtual Classroom
Users can enter any classes that are displayed on the main page of the user panel, which
will lead them to the classroom page.

1= VIRTUAL CLASSROOM 02/08/2025 9:05PM Jude ¢ O

abc123 Q)

SoftwareEngineering
ClassCode:abc123 a : [.‘Gmmchst [_! [ [] E _': = e]

Figure 5.3.20 — Classroom Page

& VIRTUAL CLASSROOM 02/08/2025 9:10PM  Jude # O

— abc123 B

Instructor(s):

€ Jude Belingh: ¥ oot oftwareEngineering
ClassCode:abc123.a : oM CopyCode [.‘ conc: (M OB B IS e]
‘]LiamMuure

Students:

Share something...

b e Will Williams

n Chong Kai Xuan

Figure 5.3.21 — Member List from Classroom Page
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5351 Group Chat Section (Instructor Side)

Instructors can initiate a discussion by creating a post, enabling real-time
communication on academic matters and other topics. Additionally, instructors can

also manage their posts and comments by ammending or deleting them.

= VIRTUAL CLASSROOM 02/08/2025 9:12PM Jude fy O

abc123 B

SoftwareEngineering
Class Code:abc123 a : [.‘ Group Chat L. [ [ E 0 = 9]

Just now
) Define Software Engineering

Figure 5.3.22 — Instructor’s Group Chat Section from Classroom Page

& VIRTUAL CLASSROOM 02/08/2025 9:20PM  Jude ¢ O

— abc123 B

SoftwareEngineering
Class Code: abc123 a : [.‘ copcnt (M W4 B 0 ¥= 0]

Justnow
4 Define Software Engineering

ellingham Just now

Provide the answer in one sentence.

Figure 5.3.23 — Instructor’s Comment Section from Classroom Page
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5.3.5.2 Group Chat Section (Student Side)

Students can engage in real-time chats with instructors or peers within the classroom.

They also can edit or delete their comments, similar to instructors.

& VIRTUAL CLASSROOM / 23PM  Chong f ®

abc123

SoftwareEngineering
Class Code: abc123 a [’J cowcrt (B W0 B 01 7

1 minute ago
.o Define Software Engineering

Software engineering Is a systematic and disciplined approach to developing, maintaining, and managing software syste =

de Bellingham 2 minutes ago

Provide the answer in one sentence.

Figure 5.3.24 — Student’s Group Chat Section from Classroom Page

1= VIRTUAL CLASSROOM 02/08/2025 9:23PM  Chong #&

abc123 Search for B

SoftwareEngineering
Class Code: abc123.a : [.‘ copcre (M @ B 3 = 0]

1 minute ago
- 4 Define Software Engineering

am 3minutes ago

Provide the answer in one sentence.

Figure 5.3.25 — Student’s Comment Section from Classroom Page
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5.3.5.3 File Sharing Section (Instructor Side)

Instructors can share learning materials by creating posts that contain files, allowing
all classroom members to receive resources in real time. Furthermore, instructors can

edit or delete their uploaded files and related comments.

1= VIRTUAL CLASSROOM 02/08/2025 9:29PM  Jude & O
abc123

SoftwareEngineering
Class Code: abc123 a @ [& (W Class Materials (File Sharing)

Drag & Drop your files or Browse

Justnow
Azt Learning Materials for today class.

B, 22acB061.. B PN Block Diagr...

Figure 5.3.26 — Instructor’s File Sharing Section from Classroom Page

5354 File Sharing Section (Student Side)

Students can access learning resources by previewing or downloading them, as well
as share their feedback regarding uploaded files. Students also can edit or delete their

comments.

= VIRTUAL CLASSROOM 02/08/2025 9:32PM  Chong & O

abc123 Search Q)

SoftwareEngineering
Class Code: abc123 a : [Q (@ ClsMateriais(Filesharing) 4 B 1 ¥= a]

Justnow
s Learning Materials for today class.

B, 22ncBo6134.. [ BN Block Diagram(..

Figure 5.3.27 — Student’s File Sharing Section from Classroom Page
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Preview: 22ACB06134 FYP1.pdf

% 22ACB06134 FYP1.pdf

VIRTUAL CLASSROOM PLATFORM WITH REAL-TIME
COLLABORATION FEATURES
By
Chong Kai Xuan

y

Download File

Figure 5.3.28 — Shared File Preview Page
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5.3.55 Video Conferencing Section (Instructor Side)

Instructors can initiate a video meeting for live sessions by creating a post that
includes access to the meeting room. This allows the classroom to join real-time
lessons. Additionally, Jitsi Meet will take the user's details from the classroom system
to display them on the video meeting. Instructors can also edit the meeting name or

delete existing meetings in this section.
= VIRTUAL CLASSROOM 02/08/2025 9:38PM  Jude f

abc123

SoftwareEngineering
Class Code: abc123_a [% L..

n Justnow * Edit ) |

™ Meeting Name: Lecture 1 .
[ % Join Mesting

Figure 5.3.29 — Instructor’s Video Conferencing Section from Classroom Page

Join meeting
688 E 14 C 1 Dbf 12

Jude Bellingham

@ Your devices are working properly

Figure 5.3.30 — Instructor’s Video Conferencing Pre-Configuration Page
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BSBE14CI1DbI12 1302

Meeting participants (4)
o invite someone
Search participants

— Jude Bellingham (you) @
& [ Jude Bellingham B Will Wilkams @ win wiliams

€K Chong Kal Xuan

LM, Liam Moore @ B

Add breakout room

() You're now a moderator

@ 5]

Figure 5.3.31 — Instructor’s Video Conferencing Page

5.3.5.6 Video Conferencing Section (Student Side)
Students can join video meetings initiated by the instructor to participate in live
lessons.

= VIRTUAL CLASSROOM 02/08/2025 9:38PM Chong f O

abc123

SoftwareEngineering
Class Code: abc123 a I& B B¢ video Mecting:

n Justnow

Meeting Name: Lecture 1

Figure 5.3.32 — Student’s Video Conferencing Section from Classroom Page
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Join meeting

688 E 14 C 1 Dbf 12

Chong Kai Xuan

@ Your devices are working properly

Figure 5.3.33 — Student’s Video Conferencing Pre-Configuration Page

B essetacioni12  ooss [EORAE]
File Hom WPS Inser Draw Desi Layo Refe Maili Revic View Help Acro &

PROTECTED VIEW g 0IESE | enale Editing | X

UNIVERSITI TUNKU ABDUL RAHMAN JB
FACULTY OF INFORMATION & COMMUNICATION 5 & o
£ [ Jude
TECHNOLOGY (KAMPAR CAMPUS)
@ Jude Bellin
FINAL YEAR PROJECT II (FYP II)
LM

INFORMATION BOOKLET

& Liam Moore

% Will Williams.

Prepared by FYP Committee

B Jude Bellingham's screen

“Note: Please always rel
~ A

Figure 5.3.34 — Student’s Video Conferencing Page
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5.3.5.7 Document Collaboration Section (Instructor Side)

Instructors can start a regular or read-only online document on this section by creating
a post with access to the document. This enables the entire classroom to collaborate in
real time. Moreover, Etherpad will take the user's details from the classroom system

to display them on the document. Instructors are also able to edit their document name

and delete any existing documents in this section.

& VIRTUAL CLASSROOM 02/08/2025 10:33PM  Jude A ()

abc123

SoftwareEngineering
Class Code:abc123 a : [Q @ B¢ [ tveDocumens

inghan
u Liam Moore

Students:

E Will Williams

n Chong Kai Xuan Make document read-only for others

Document Name: Document 2 (Read-Only)

n Just now

"® Document Name: Document 1

Figure 5.3.35 — Instructor’s Document Collaboration Section from Classroom Page

-]
(=
¢t
i
iii
il
liil
U
aQ
#
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Jude Bellingham
Iam Jude
Chong Kai Xuan
This is Chong

Welcome to Document 1

CHAT

Figure 5.3.36 — Instructor’s Document Collaboration Page
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Iiil
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2 0 & 8 g &

Liam Moore
This is a read-only document in which only the creator is permitted to make any modifications here.
Chong Kai Xuan
Jude Bellingham

CHAT
-

Figure 5.3.37 — Instructor’s Read-Only Document Collaboration Page

5.3.5.8 Document Collaboration Section (Student Side)

Students can join an online document created by the instructor to collaborate on
exercises in real time. For regular documents, students are allowed to collaborate on
them. However, they can only view modifications made by the creator of the

document while accessing for read-only version.
& VIRTUAL CLASSROOM 10:34PM  Chong #& ©

abc123

SoftwareEngineering
ClassCode: abc123 a : [Q ® BB eoscmens [ 3S

Moore Justnow

Document Name: Document 2 (Read-Only)

" Document Name: Document 1

Figure 5.3.38 — Student’s Document Collaboration Section from Classroom Page
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s 0 & 8 <
This is Chong

Chong Kai Xuan
Welcome to Document 1

Jude Bellingham

CHAT
Figure 5.3.39 — Student’s Document Collaboration Page

D8 <

P
This is a read-only document in which only the creator is permitted to make any modifications here.

Chong Kai Xuan

Jude Bellingham
Liam Moore

Figure 5.3.40 — Student’s Read-Only Document Collaboration Page
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5.3.5.9 Interactive Whiteboard Section (Instructor Side)

Instructors can start a regular or read-only interactive whiteboard on this section by
creating a post with access to the whiteboard. This allows the entire class to view
notes and explanations in real time. Furthermore, WBO will take the user's details
from the classroom system to display them on the whiteboard. Instructors are also

able to edit their whiteboard name and delete any existing whiteboards in this section.

02/08/2025 10:59PM Liam #¢ O

abc123

SoftwareEngineering
Class Code: abc123 a : [m @ [ [] § m"*‘""‘-‘\'\"“7‘!‘“"f :

| Make whiteboard read-only for others

3 Whiteboard Name: Whiteboard 2 (Read-Only

n Just now

Whiteboard Name: Whiteboard 1

Figure 5.3.41 — Instructor’s Interactive Whiteboard Section from Classroom Page

ﬁ Users Online:
— Jude Bellingham
S Chong Kai Xuan
D: * Chong Kai Xuan

Or\

Abc

B

D,
&k * Jude Bellingham
L1

Figure 5.3.42 — Instructor’s Interactive Whiteboard Page
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ﬁ Users Online:
G Chong Kai Xuan
5 Jude Bellingham
- Liam Moore
0O
O Liam Moore
Abc
]
),
)
X
L1
S

Figure 5.3.43 — Instructor’s Read-Only Interactive Whiteboard Page

5.3.5.10 Interactive Whiteboard Section (Student Side)

Students can join an interactive whiteboard created by the instructor to view notes and
explanations in real time. For regular whiteboards, students are allowed to collaborate
on them. However, they can only view modifications made by the creator of the

whiteboard while accessing for read-only version.
& VIRTUAL CLASSROOM 02/08/2025 10:59PM  Chong # ®

abc123

SoftwareEngineering
Class Code:abc123 2 | (Ba B ¢ B oo wniebor

Just now

Whiteboard Name: Whiteboard 2 (Read-Only)
|_# Join Whiteboard

Just now

"™ \Whiteboard Name: Whiteboard 1

Figure 5.3.44 — Student’s Interactive Whiteboard Section from Classroom Page
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@ Users Online:
2 Jude Bellingham
5 Chong Kai Xuan

* Chong Kai Xuan

3 * Jude Bellingham

Figure 5.3.45 — Instructor’s Interactive Whiteboard Page

Users Online:

Chong Kai Xuan
Jude Bellingham

Liam Moore

o [« #H &

Liam Moore

Chong Kai Xuan

Figure 5.3.46 — Instructor’s Read-Only Interactive Whiteboard Page
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5.3.5.11 Assignment Submission Section (Instructor Side)

Instructors can collect assignment submissions by creating a post that includes
assignment instructions, uploaded files, and submission sub-sections. This enables
everyone in the classroom to submit their completed assignment. Instructors can also

edit or delete their instructions, uploaded files and posts.

= VIRTUAL CLASSROOM 03/08/2025 1:42AM Jude f& O

abc123

SoftwareEngineering
Class Code: abc123 a [Q |'_. m a _':l_ ¥= Assignmer

Drag 8 Drop your files or Browse

Assignment instructions...

A 1hour ago
Assignment2

Assignment Files:

ﬁ Question.docx

Student Submissions:

Submitted by: Chong Kai Xuan
Submitted on: 2025-08-03 01:25:52

B Answerdo... B

Submitted by: Will Williams
Submitted on: 2025-08-03 01:29:16
Message: This is the answer to the question

[ Ansdoox B

1h i
cebead »* Edit Post [

Assignment Files:

B cuidelinea...

) Assignment 1

Student Submissions:

No submissions yet.

Figure 5.3.47 — Instructor’s Assignment Submission Section from Classroom Page
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5.3.5.12 Assignment Submission Section (Student Side)
Students can submit assignments in response to the instructor's post and are also able
to resubmit their assignments by replacing previously uploaded files.

& VIRTUAL CLASSROOM 03/08/2025 1:51AM Chong 4 O

abc123 Search for ...

SoftwareEngineering
Class Codezabc123 a : [Q [L I CI - T Qe

A 1 hour ago
Assignment2

Assignment Files:
ﬁ Question.docx
Your Submission:
Submitted on: 2025-08-03 01:25:52

B Answerdo. BE M) markingr.

WComme
Jude Bellingham 1 hour aga
o Assignment 1

Assignment Files:

ﬁ Guideline.dooc

Drag & Drop your files or Browse

Submit Assignment

Figure 5.3.48 — Student’s Assignment Submission Section from Classroom Page
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5.3.5.13 Quiz Section (Instructor Side)

Instructors can publish a quiz and collect responses by creating a post that includes
quiz answers, published quiz, and submission sub-sections. This enables every student
in the classroom to view and respond to the published quiz. Instructors can also edit or
delete their unpublished quiz questions and quiz posts.

=& VIRTUAL CLASSROOM 21/08/2025 2:36PM Jude A O

CA2069

SoftwareEngineering
Class Code: ca2069 a : [% (LN T -]

Enter quiz title

n zham 36 seconds ago
= Quiz Title: quiz 3

Quiz Question Form:

Correct answe

Option 2

[
[

Option 3 (optional)

[ Option 4 (optional)

Created Question(s):

1.Question: 3+3
Answer: 6

[Options:)
19

2.6
28

2.Question: 4+ 4
Answer: 8
(Options:)

1.3

7.5
3.8

This quiz is not yet published.

am Moore 51seconds ago
Quiz Title: quiz 2

This quiz is not yet published.
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n Jude Bellingham 3 minutes ago
e Quiz Title: quiz 1

Quiz Answer(s):
1. Question: 1+1
Answer: 2
{Options:)
izl

2.3
3.4

2.Question: 2+2
Answer: 4

(Options:)
17

2.5

3.4

Published Quiz:

Question 1:
1+1

2
3
4

Question 2:
2+2

7
5
4

Student Submissions:
Student Date Submitted Score

Will Williams 2025-08-21 14:39:12 1/2

Figure 5.3.49 — Instructor’s Quiz Section from Classroom Page
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5.3.5.14 Quiz Section (Student Side)
Students can submit quiz responses to the instructor's post and are also able to view
all their scores from the previous quizzes.

=& VIRTUAL CLASSROOM 21/08/2025 239PM  Will ¢

CA2069

SoftwareEngineering
Class Code: ca2069 a : [Q L! L §

n i 4minutesago
i Quiz Title: quiz 3

Question 2:
444

O3

s
(@]

Submit Quiz

D Liam Moore 4minutes aga
Quiz Title: quiz 2

This quiz is being prepared by the instructor.

am 7 minutes ago

o Quiz Title: quiz 1

Your Score: 1/2
1.Question: 1+1
Your answer: 2
Correct answer: 2

2.Question:2+2
Your answer: 7
Correct answer: 4

Figure 5.3.50 — Student’s Quiz Section from Classroom Page
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5.3.5.15 Search Section

All users can search for posts within the classroom by entering relevant keywords
such as the creator's name or other details specific to the post. The search results can
be filtered by sections or viewed across all sections. However, users cannot modify
posts from search results or receive dynamic updates from the search in real time,

which distinguishes its function from other classroom sections.

& VIRTUAL CLASSROOM 0: 201AM  Jude f4 O

2

Q, Record Search
IFil(erbv: O anpesr: By M W B 0O 7

Group Chat Records

No chat records match your search.

Class Materials

) E 4T 4 hours ago
.-« & Learning Materials for today class.

N )
P, z2acB06134.. L]

Video Meetings

No meetings match your search.

Live Documents

L 3hours ago

Document Name: Document 2 (Read-Only)

Whiteboards

Liam Moore 3 hours ago
Whiteboard Name: Whiteboard 2 (Read-Only)

Assignments

No assignments match your search,

Quizzes

No quizzes match your search.

Figure 5.3.51 — Search Results Page
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& VIRTUAL CLASSROOM 03/08/2025 2:03AM Jude & O

Q Record Search
lFiIterhv: Q .‘ Group Chat [_. [ 1] E m = °|

No chat records match your search.

Figure 5.3.52 — Group Chat Filter of Search Results Page

& VIRTUAL CLASSROOM 03/08/2025 2:04AM Jude fi ®

Q, Record Search
IFiI!erhy: Q % (B W [ ieoocumen

Document Name: Document 2 (Read-Only)

Figure 5.3.53 — Document Collaboration Filter of Search Results Page

5.3.6 Logout

At last, clicking on the logout icon from the header will terminate sessions seamlessly,

which brings the users back to the home page.

= VIRTUAL CLASSROOM 03/08/2025 2:15AM Jude ¢ O

Figure 5.3.54 — Logout Feature from Header
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5.4  Implementation Issues and Challenges

The first implementation challenge encountered was related to the file-sharing
module, specifically around the efficiency of file uploads and downloads, particularly
when handling large files such as learning materials and assignment submissions. File
size limitations and network reliability during the upload process were critical
concerns. The system was required to manage multiple concurrent uploads without
introducing performance bottlenecks, all while maintaining strict access control. This
challenge was successfully addressed by implementing a file upload system that
enforces a size limit to prevent server overload, checks for upload errors to ensure
network reliability, uses unique file naming to support concurrent uploads without

conflicts, and applies strict file permissions to maintain security.

The second challenge stemmed from the limitations of the AJAX technique for
dynamic content updates. While AJAX enabled request-response interactions, it
lacked the real-time and push-based mechanism for instantaneous updates. This
became particularly problematic for interactive elements such as posts, comments,
and collaboration tools, where seamless and live updates were essential. The solution
involved transitioning from AJAX to Socket.lO, which provided the necessary real-
time communication. This change addressed the issue by implementing a more
efficient synchronization mechanism, enabling smooth data flow between the client

and server while preventing server overload and delays.
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The third issue lay in real-time collaboration tools such as videoconferencing (Jitsi
Meet), interactive whiteboards (WBO), and document collaboration (Etherpad), as
this was the first time encountering the implementation of these features. One
significant challenge in implementing these tools was ensuring seamless data transfer
and synchronization between the classroom system and the collaboration tools,
maintaining data consistency and accurately reflecting user identities. This challenge
became particularly complex when managing different user roles and applying them
within the tools, such as instructors and students. For example, in the case of
interactive whiteboards (WBO), which did not have a pre-built read-only mode, a
custom solution was developed to create a read-only version with proper access
controls based on user roles. This challenge was addressed by leveraging custom-built
APIs for each tool (video conferencing, document collaboration, and whiteboarding),
which facilitated real-time data synchronization and seamless role-based access
control, ensuring that user identities were accurately reflected and appropriate
permissions, such as read-only access for students, were enforced in the WBO and
Etherpad.
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CHAPTER 6

System Evaluation and Discussion

6.1  System Testing and Performance Metrics

After the development of the project, it is important to confirm that the Virtual

Classroom Platform is functioning according to its intended purpose.

6.1.1 Black-Box Testing

Black-box testing is selected as the primary testing methodology for the Virtual
Classroom Platform because it focuses on evaluating the system’s operation from the
end-user point of view without needing any understanding of the internal code
structure. This technique aligns with the project’s aim of ensuring a user-friendly and
robust platform for both students and instructors with varying levels of technical skill.
Black-box testing will ensure that the system fulfils the functional requirements
outlined in Chapter 3, covering all major functionalities that include authentication,

class management, profile management, and collaboration tools.

The testing will simulate end-users (students and instructors), who will interact with
the platform’s user interface. Inputs will be provided through the frontend (e.g.,
forms, buttons, collaboration tools), and outputs (e.g., successful login, file uploads,

real-time updates) will be verified against expected results.

6.1.2 Test Cases

A comprehensive set of black-box test cases for the Virtual Classroom Platform that
are organized by module (Authentication Module, Class Management Module, Profile
Management Module, Enrolled/Created Classroom Module) has been created to

validate the system.

163

Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 6: SYSTEM EVALUATION AND DISCUSSION

6.1.2.1 Authentication Module Test Cases
Test Description | Preconditions | Inputs Expected Pass/Fail
Case Output Criteria
Number
1 Register a User isonthe | Valid inputs: User account | Pass:
new user register page, username, email, | created, Account
not logged in password, redirected to created and
confirm login page redirection
password, and occurs
user role
Fail: Error
message
displayed
2 Register Userisonthe | Invalid username | Error message | Pass: Error
with invalid | register page, (e.g., regarding message
username not logged in "David123"), invalid displayed
other valid inputs | username
displayed Fail:
Account
created
3 Register User is on the Invalid email Error message | Pass: Error
with invalid | register page, (e.g., regarding message
email not logged in "user@invalid™) invalid email displayed
displayed
Fail:
Account
created
4 Register User is on the Invalid password | Error message | Pass: Error
with invalid | register page, (e.g., “abcl23”) regarding message
password not logged in invalid displayed
password
displayed Fail:
Account
created
5 Register User is onthe | Password and Error message | Pass: Error
with register page, confirm password | regarding message
not logged in do not match password displayed
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mismatched mismatch
passwords displayed Fail:
Account
created
6 Login with User has a Valid email and Redirected to | Pass:
valid registered password User Panel Successful
credentials account login and
redirection
Fail: Error
message
displayed
7 Login with User has a Invalid email or Error message | Pass: Error
invalid registered password regarding message
inputs account invalid login displayed
inputs
displayed Fail: Login
succeeds
8 Password User isonthe | Registered email | Reset Pass: Email
recovery login page, address password link | received
forgets sent to email, | and
password redirected to redirection
reset password | occurs
page by
clicking the Fail: Error
link via email | message
displayed
9 Password User is onthe | Unregistered Error message | Pass: Error
recovery login page, email address regarding message
with invalid | forgets unregistered displayed
email password email
displayed Fail: Email
received
10 Reset User is onthe | New password, Password Pass:
password reset password | confirm password | updated, Password
with valid page redirected to updated
password login page and

Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR
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redirection
occurs
Fail: Error
message
displayed
11 Reset User is on the Invalid password | Error message | Pass: Error
password reset password | (e.g., “abc123”) regarding message
with invalid | page invalid displayed
password password
displayed Fail:
Password
Reset
12 Reset User is onthe | Password and Error message | Pass: Error
password reset password | confirm password | regarding message
with page do not match password displayed
mismatched mismatch
passwords displayed Fail:
Password
Reset
Table 6.1.1 — Authentication Module Test Cases
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6.1.2.2 Class Management Module Test Cases
Test Description Preconditions Inputs Expected Pass/Fail
Case Output Criteria
Number
1 Instructor Instructor is on Valid class | Class created, | Pass: Class
creates a class | User Panel name and appears in created and
code User Panel displayed
Fail: Error
message
displayed
2 Instructor Instructor is on Invalid Error message | Pass: Class
creates a class | User Panel class name | regarding created and
with invalid and code invalid class displayed
input creation inputs
displayed Fail: Error
message
displayed
3 Instructor joins | Instructor is on Valid class | Class addedto | Pass: Class
a class User Panel code User Panel added
Fail: Error
message
displayed
4 Instructor joins | Instructor is on Invalid Error message | Pass: Error
a class with User Panel class code regarding message
invalid class invalid class displayed
code code displayed
Fail: Class
added
5 Instructor Instructor is on Select class, | Class removed | Pass: Class
removes a User Panel and click from User removed
created class class created "Remove" Panel and from
system system
Fail: Class
remains
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Instructor Instructor is on Select class, | Class removed | Pass: Class
leaves a joined | User Panel and click from User removed
class joined a class "Leave" Panel from panel

Fail: Class

remains
Student joinsa | Student is on Valid class | Class addedto | Pass: Class
class User Panel code User Panel added

Fail: Error

message

displayed
Student joinsa | Student is on Invalid Error message | Pass: Error
class with User Panel class code | regarding message
invalid class invalid class displayed
code code displayed

Fail: Class

added
Student leaves | Student is on Select class, | Class removed | Pass: Class
a class User Panel and click from User removed

enrolled inaclass | "Leave" Panel from panel
Fail: Class
remains
Table 6.1.2 — Class Management Module Test Cases
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6.1.2.3 Profile Management Module Test Cases
Test Description Preconditions | Inputs Expected Pass/Fail
Case Output Criteria
Number
1 View user User is logged | Click Profile page Pass:
profile in username in | displays user Details
header details displayed
correctly
Fail:
Incorrect
details
2 Update user User is on Valid profile | Profile updated | Pass:
profile profile page details inputs | and displayed | Details
updated and
displayed
Fail: Update
fails
3 Update user User is on Invalid Error message | Pass: Error
profile with profile page profile regarding message
invalid inputs details inputs | invalid details | displayed
input displayed
Fail: Details
updated
4 Upload profile | User is on Upload valid | Image Pass: Image
picture profile page image file uploaded, updated
(e.g., JPG, cropped, and
PNG) updated Fail: Upload
fails
5 Upload invalid | User is on Upload Error message | Pass: Error
profile picture | profile page invalid file regarding message
(e.g., non- invalid image | displayed
image file) file displayed
Fail: File
uploaded
Table 6.1.3 — Profile Management Module Test Cases
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6.1.2.4 Enrolled/Created Classroom Module Test Cases
Test Description Preconditions | Inputs Expected Pass/Fail
Case Output Criteria
Number
Basic Features
1 Access User is on User | Select class Classroom Pass: Class
classroom panel and from User page loads loads
created/joined | Panel with correctly
a class collaboration
tools Fail: Incorrect
class loaded
2 View User is in the Click “Class | A member list | Pass: Member
classroom classroom Members” that shows List appears
members instructor(s)
and students Fail: Member
who are List not
members of displayed
the class.
3 Enlarge class | User is in the Click on the A pop-up Pass: Pop-up
code classroom option button | appear that appears
beside the display the
class code class code in Fail: Pop-up
then click bigger font not displayed
“Expand” size
4 Switch User is in the Select any The tool Pass: Selected
Classroom classroom tool from the | section appears | tool section
Tools tool section correctly appears
according to
the selected Fail: Incorrect
tool tool section
displayed
5 Logout from | Useris in Click logout | Session Pass:
classroom classroom from header terminated and | Redirected to
redirected to homepage
homepage
Fail: Session
persists
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Group Chat
6 Instructor Instructor isin | Create post Post appears in | Pass: Post
posts in group | the classroom | with text group chat in displayed
chat real time instantly
Fail: Post not
displayed
7 Instructor Instructor isin | Create post A warning Pass: Warning
posts in group | the classroom | with empty displayed to displayed
chat with input notify
empty input instructor Fail: Post
Created
8 Instructor Instructor is in | Edit post with | Post updated in | Pass: Changes
edits post the classroom | valid input real time reflected
and created instantly
post
Fail: Changes
not applied
9 Instructor Instructor is in | Edit post with | A warning Pass: Warning
edits post the classroom | empty input displayed to displayed
with empty and created notify
input post instructor Fail: Post
updated
10 Instructor Instructor is in | Delete post Post deleted in | Pass: Post
deletes post the classroom real time removed
and created instantly
post
Fail: Post not
deleted
11 Instructor Instructor is in | Add comment | Comment Pass:
comments in | the classroom | to post appears inreal | Comment
group chat time displayed
instantly
Fail:

Comment not

displayed
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12 Instructor Instructor is in | Edit comment | Comment Pass: Changes
edits the classroom | with valid updated in real | reflected
comment in input time instantly
group chat

Fail: Changes
not applied

13 Instructor Instructor is in | Edit comment | A warning Pass: Warning
edits the classroom | with empty displayed to displayed
comment in input notify
group chat instructor Fail:
with empty Comment
input updated

14 Instructor Instructor isin | Delete Comment Pass:
deletes the classroom | comment deleted inreal | Comment
comment in time removed
group chat instantly

Fail:
Comment not
deleted

15 Student Student is in Add comment | Comment Pass:
comments in | the classroom | to post appears inreal | Comment
group chat time displayed

instantly
Fail:
Comment not
displayed

16 Student edits | Student is in Edit comment | Comment Pass: Changes
comment in the classroom | with valid updated in real | reflected
group chat input time instantly

Fail: Changes
not applied

17 Student edits | Student is in Edit comment | A warning Pass: Warning
comment in the classroom | with empty displayed to displayed
group chat input notify student
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with empty Fail:
input Comment
updated
18 Student Student is in Delete Comment Pass:
deletes the classroom | comment deleted inreal | Comment
comment in time removed
group chat instantly
Fail:
Comment not
deleted
File Sharing Feature
19 Instructor Instructor isin | Upload valid | File post Pass: Post
creates file the classroom | filetype and | created and created
post with write message | accessible to
message in class Fail: File Post
file sharing creation fails
20 Instructor Instructor isin | Upload valid | File post Pass: Post
creates file the classroom | file type only | created and created
post without accessible to
message in class Fail: File Post
file sharing creation fails
21 Instructor Instructor isin | Upload A warning Pass: Warning
creates file the classroom | invalid file displayed to displayed
post with type notify
invalid file in instructor Fail: File Post
file sharing created
22 Instructor Instructor isin | Write A warning Pass: Warning
creates file the classroom | message displayed to displayed
post with without notify
message only upload any instructor Fail: File Post
in file sharing files created
23 Instructor Instructor is in | Edit file post | File Post Pass: Changes
edits file post | the classroom | with valid file | updated in real | reflected
and created file | type time instantly

post
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Fail: Changes
not applied
24 Instructor Instructor is in | Edit file post | The file post Pass: Changes
edits file post | the classroom | with empty will remain the | not applied
with empty and created file | input same before it
input post is edited Fail: Changes
reflected
instantly
25 Instructor Instructor is in | Click the Uploaded file | Pass:
deletes the classroom | delete icon of | deleted inreal | Uploaded file
uploaded file | and created file | the uploaded | time removed
only post file from file instantly
post
Fail:
Uploaded file
not deleted
26 Instructor Instructor is in | Delete file File Post Pass: File
deletes file the classroom | post deleted inreal | Post removed
post and created file time instantly
post 25Fail: File
Post not
deleted
27 Instructor Instructor isin | Add comment | Comment Pass:
comments in | the classroom | to file post appears inreal | Comment
file sharing time displayed
instantly
Fail:
Comment not
displayed
28 Instructor Instructor is in | Edit comment | Comment Pass: Changes
edits the classroom | with valid updated in real | reflected
comment in input time instantly
file sharing
Fail: Changes
not applied
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29 Instructor Instructor is in | Edit comment | A warning Pass: Warning
edits the classroom | with empty displayed to displayed
comment in input notify
file sharing instructor Fail:
with empty Comment
input updated

30 Instructor Instructor isin | Delete Comment Pass:
deletes the classroom | comment deleted inreal | Comment
comment in time removed
file sharing instantly

Fail:
Comment not
deleted

31 Student Student is in Add comment | Comment Pass:
comments in | the classroom | to file post appears inreal | Comment
file sharing time displayed

instantly Fail:
Comment not
displayed

32 Student edits | Student is in Edit comment | Comment Pass: Changes
comment in the classroom | with valid updated in real | reflected
file sharing input time instantly

Fail: Changes
not applied

33 Student edits | Student is in Edit comment | A warning Pass: Warning
comment in the classroom | with empty displayed to displayed
file sharing input notify student
with empty Fail:
input Comment

updated

34 Student Student is in Delete Comment Pass:
deletes the classroom | comment deleted inreal | Comment
comment in time removed
file sharing instantly
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Fail:
Comment not
deleted
35 User User is in Click File Pass: File
downloads classroom download downloaded downloaded
file in file icon of successfully
sharing uploaded file Fail:
from file post Download
fails
36 User previews | User is in Click on Preview page | Pass: Preview
file in file classroom uploaded file | appears and page appears
sharing from file post | displays the and displays
uploaded file file
Fail: Preview
page not
appear
Video Meeting Feature
37 Instructor Instructor isin | Create post Meeting post Pass: Meeting
creates the classroom | with meeting | appears with post displayed
meeting post name system- instantly
in video generated Jitsi
meeting Meet link in Fail: Meeting
real time post not
displayed
38 Instructor Instructor isin | Create post A warning Pass: Warning
creates the classroom | with empty displayed to displayed
meeting post input notify
with empty instructor Fail: Meeting
input in video post created
meeting
39 Instructor Instructor is in | Edit meeting | Meeting post Pass: Changes
edits meeting | the classroom | post with updated in real | reflected
post and created valid input time instantly
meeting post
Fail: Changes
not applied
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collaborates

feature from

with everyone

40 Instructor Instructor is in | Edit meeting | A warning Pass: Warning
edits meeting | the classroom | post with displayed to displayed
post with and created empty input notify
empty input meeting post instructor Fail: Meeting

post updated

41 Instructor Instructor is in | Delete Meeting post Pass: Meeting
deletes the classroom | meeting post | deleted inreal | post removed
meeting post | and created time instantly

meeting post
Fail: Meeting
post not
deleted

42 User joins User is in the Click “Join Joins meeting | Pass: User
video meeting | classroom Meeting” with user joins the

button from details pre- meeting
the meeting filled in the successfully
post meeting with correct
configuration user details
page
Fail: Join fails
or incorrect
details

43 User interacts | User is in the Click and Interacts and Pass: User

and Jitsi Meet utilize every | collaborates interacts and

collaborates

in video Jitsi Meet with features with everyone
meeting provided
(screen Fail: Jitsi
sharing, text Meet features
chat, and so fail
on) from Jitsi
Meet
Online Document Feature
44 Instructor Instructor isin | Create post Document post | Pass:
creates the classroom | with appears with Document
regular/read- document system- post displayed
only name generated instantly
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document Etherpad link
post in online in real time Fail:
document Document
post not
displayed
45 Instructor Instructor isin | Create post A warning Pass: Warning
creates the classroom | with empty displayed to displayed
regular/read- input notify
only instructor Fail:
document Document
post with post created
empty input
in online
document
46 Instructor Instructor isin | Edit Document post | Pass: Changes
edits the classroom | document updated in real | reflected
document and created post with time instantly
post document post | valid input
Fail: Changes
not applied
47 Instructor Instructor is in | Edit A warning Pass: Warning
edits the classroom | document displayed to displayed
document and created post with notify
post with document post | empty input instructor Fail:
empty input Document
post updated
48 Instructor Instructor is in | Delete Document post | Pass:
deletes the classroom | document deleted inreal | Document
document and created post time post removed
post document post instantly
Fail:
Document
post not
deleted
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49 User joins User is in the Click “Join Joins Pass: User
online classroom Document” document with | joins the
document button from username document

the document | displayed on successfully

post Etherpad with correct
username
Fail: Join fails
or incorrect
details

50 User User is in the Edit Document Pass:
collaborates Etherpad document in | accessible and | Document
in online Etherpad all users can editable by all
document edit

Fail: Edit fails

51 User joins User is in the Click “Join Joins read-only | Pass: User
read-only classroom Document” document with | joins the read-
online button from username only
document the document | displayed and | document

post user role set on | successfully
Etherpad with correct
username and
user role
Fail: Join fails
or incorrect
details

52 Instructor Instructor isin | Edit Students can Pass:
writes in read- | the Etherpad document in | view, only Document
only online read-only instructor edits | editable by
document Etherpad instructor

Fail: Edit fails

53 Student Student is in Spectate Students can Pass: Read-
spectates in the Etherpad document in | view, only only enforced
read-only read-only instructor edits

Etherpad

Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR

179




CHAPTER 6: SYSTEM EVALUATION AND DISCUSSION

online Fail: Students
document can edit
Interactive Whiteboard Feature
54 Instructor Instructor isin | Create post Whiteboard Pass:
creates the classroom | with post appears Whiteboard
regular/read- whiteboard with system- post displayed
only name generated instantly
whiteboard WBO link in
post in real time Fail:
interactive Whiteboard
whiteboard post not
displayed
55 Instructor Instructor is in | Create post A warning Pass: Warning
creates the classroom | with empty displayed to displayed
regular/read- input notify
only instructor Fail:
whiteboard Whiteboard
post with post created
empty input
in interactive
whiteboard
56 Instructor Instructor is in | Edit Whiteboard Pass: Changes
edits the classroom | whiteboard post updated in | reflected
whiteboard and created post with real time instantly
post whiteboard valid input
post Fail: Changes
not applied
57 Instructor Instructor is in | Edit A warning Pass: Warning
edits the classroom | whiteboard displayed to displayed
whiteboard and created post with notify
post with whiteboard empty input instructor Fail:
empty input post Whiteboard
post updated
58 Instructor Instructor isin | Delete Whiteboard Pass:
deletes the classroom | whiteboard post deleted in | Whiteboard
whiteboard and created post real time post removed
post instantly
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whiteboard
post Fail:
Whiteboard
post not
deleted
59 User joins User is in the Click “Join Joins Pass: User
interactive classroom Whiteboard” | whiteboard joins the
whiteboard button from with username | whiteboard
the displayed on successfully
whiteboard WBO with correct
post username
Fail: Join fails
or incorrect
details
60 User User is in the Edit Whiteboard Pass:
collaborates wWBO whiteboard in | accessible and | Whiteboard
on interactive WBO all users can drawable by
whiteboard draw all
Fail: Edit fails
61 User joins User is in the Click “Join Joins read-only | Pass: User
read-only classroom Whiteboard” | whiteboard joins the read-
interactive button from with username | only
whiteboard the displayed and | whiteboard
whiteboard user role set on | successfully
post WBO with correct
username and
user role
Fail: Join fails
or incorrect
details
62 Instructor Student is in Edit Students can Pass:
draws on the WBO whiteboard in | view, only Whiteboard
read-only read-only instructor drawable by
WBO draws instructor
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interactive
whiteboard Fail: Edit fails
63 Student Student is in Spectate Students can Pass: Read-
spectates on the WBO whiteboard in | view, only only enforced
read-only read-only instructor
interactive WBO draws Fail: Students
whiteboard can draw
Assignment Submission Feature
64 Instructor Instructor isin | Create Assignment Pass:
creates the classroom | assignment post created, Assignment
assignment post with submission post created
post instructions enabled
and file Fail:
Assignment
post creation
fails
65 Instructor Instructor isin | Upload A warning Pass: Warning
creates the classroom | invalid file displayed to displayed
assignment type notify
post with instructor Fail:
invalid file Assignment
type post created
66 Instructor Instructor isin | Write Assignment Pass:
creates the classroom | instructions post created Assignment
assignment without without post created
post with uploading any | uploaded file
instruction files Fail:
only Assignment
post creation
fails
67 Instructor Instructor isin | Uploading A warning Pass: Warning
creates the classroom | file without displayed to displayed
assignment writing any notify
post with instructions instructor Fail:
uploaded file Assignment
only post created
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68 Instructor Instructor is in | Edit Assignment Pass: Changes
edits the classroom | assignment Post updated in | reflected
assignment and created post with new | real time instantly
post assignment instructions

post and valid file Fail: Changes
type not applied

69 Instructor Instructor is in | Edit The Pass: Changes
edits the classroom | assignment assignment not applied
assignment and created post with post will
post with assignment empty input remain the Fail: Changes
empty input post same before it | reflected

is edited instantly

70 Instructor Instructor is in | Click the Uploaded file | Pass:
deletes the classroom | delete icon of | deleted inreal | Uploaded file
uploaded file | and created the uploaded | time removed
only assignment file from instantly

post assignment
post Fail:
Uploaded file
not deleted

71 Instructor Instructor is in | Delete Assignment Pass:
deletes the classroom | assignment post deleted in | Assignment
assignment and created post real time post removed
post assignment instantly

post
Fail:
Assignment
post not
deleted

72 User User isin Click File Pass: File
downloads classroom download downloaded downloaded
uploaded file icon of successfully
from uploaded file Fail:
assignment from Download
post assignment fails

post
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73 User previews | User is in Click on Preview page | Pass: Preview
file from classroom uploaded file | appears and page appears
assignment from displays the and displays
post assignment uploaded file file

post
Fail: Preview
page not
appear

74 Student Student is in Upload Submission Pass:
submits the classroom | assignment appears with Assignment
assignment file and add submitted file | submitted

message and message
Fail:
Submission
fails

75 Student Student is in Upload A warning Pass: Warning
submits the classroom | invalid file displayed to displayed
assignment type notify student
with invalid Fail:
file type Assignment

submission
created

76 Student Student is in Write A warning Pass: Warning
submits the classroom | message displayed to displayed
assignment without notify student
with message uploading any Fail:
only files Assignment

submission
created

77 Student Student is in Uploading Assignment Pass:
submits the classroom | file without submission Assignment
assignment writing any created submission
with uploaded message without created
file only message

Fail:
Assignment
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submission
fails
78 Student Student is in Upload new New file Pass: File
resubmits classroom, file to replace | replaces old replaced
assignment previously submission
submitted Fail:
Replacement
fails
79 Student Student is in Edit The Pass: Changes
resubmits classroom, assignment assignment not applied
assignment previously submission submission
with empty submitted with empty will remain the | Fail: Changes
input input same before it | reflected
is edited instantly
80 Student Student is in Click the Submitted file | Pass:
deletes classroom, delete icon of | deleted inreal | Submitted file
submitted file | previously the submitted | time removed
only submitted file from instantly
assignment
submission Fail:
Submitted file
not deleted
81 Student Student is in Delete Assignment Pass:
deletes classroom assignment submission Assignment
assignment post deleted inreal | submission
submission time removed
instantly
Fail:
Assignment
submission
not deleted
82 User User isin Click File Pass: File
downloads classroom download downloaded downloaded
submitted file icon of successfully
from submitted file
from
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assignment assignment Fail:
submission submission Download
fails
83 User previews | User is in Click on Preview page | Pass: Preview
file from classroom submitted file | appears and page appears
assignment from displays the and displays
submission assignment submitted file | file
submission
Fail: Preview
page not
appear
84 Instructor Instructor isin | Add comment | Comment Pass:
comments the classroom | to assignment | appears inreal | Comment
under post time displayed
assignment instantly
post
Fail:
Comment not
displayed
85 Instructor Instructor is in | Edit comment | Comment Pass: Changes
edits the classroom | with valid updated in real | reflected
comment input time instantly
under
assignment Fail: Changes
post not applied
86 Instructor Instructor is in | Edit comment | A warning Pass: Warning
edits the classroom | with empty displayed to displayed
comment input notify
under instructor Fail:
assignment Comment
post with updated
empty input
87 Instructor Instructor isin | Delete Comment Pass:
deletes the classroom | comment deleted inreal | Comment
comment time removed
under instantly
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assignment Fail:
post Comment not
deleted
88 Student Student is in Add comment | Comment Pass:
comments the classroom | to assignment | appears inreal | Comment
under post time displayed
assignment instantly
post
Fail:
Comment not
displayed
89 Student edits | Student is in Edit comment | Comment Pass: Changes
comment the classroom | with valid updated in real | reflected
under input time instantly
assignment
post Fail: Changes
not applied
90 Student edits | Student is in Edit comment | A warning Pass: Warning
comment the classroom | with empty displayed to displayed
under input notify student
assignment Fail:
post with Comment
empty input updated
91 Student Student is in Delete Comment Pass:
deletes the classroom | comment deleted inreal | Comment
comment time removed
under instantly
assignment
post Fail:
Comment not
deleted
Quiz Feature
92 Instructor Instructor isin | Create quiz Quiz post Pass: Quiz
creates quiz the classroom | post with created, quiz post created
post valid input question
creation
enabled
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Fail: Quiz
post creation
fails
93 Instructor Instructor is in | Create quiz A warning Pass: Warning
creates quiz the classroom | post withno | displayed to displayed
post with input inserted | notify
empty input instructor Fail: Quiz
post created
94 Instructor Instructor is in | Edit quiz post | Quiz Post Pass: Changes
edits quiz post | the classroom | with new updated in real | reflected
and created valid input time instantly
quiz post
Fail: Changes
not applied
95 Instructor Instructor is in | Edit quiz post | The quiz post | Pass: Changes
edits quiz the classroom | with empty will remain the | not applied
post with and created input same before it
empty input quiz post is edited Fail: Changes
reflected
instantly
96 Instructor Instructor isin | Delete quiz Quiz post Pass: Quiz
deletes quiz the classroom | post deleted inreal | post removed
post and created time instantly
quiz post
Fail: Quiz
post not
deleted
97 Instructor Instructor isin | Create quiz Quiz question | Pass: Quiz
creates quiz the classroom | question with | created, quiz question
question and has created | valid input question added | created
a quiz post
Fail: Quiz
question
creation fails
98 Instructor Instructor is in | Create quiz A warning Pass: Warning
creates quiz the classroom | question with | displayed to displayed
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question with | and has created | no input notify Fail: Quiz
empty input a quiz post inserted instructor question
created
99 Instructor Instructor is in | Edit quiz Quiz question | Pass: Changes
edits quiz the classroom | question with | updated in real | reflected
question and has created | new valid time instantly
a quiz post input
Fail: Changes
not applied
100 Instructor Instructor is in | Edit quiz The quiz Pass: Changes
edits quiz the classroom | question with | question will not applied
question with | and has created | empty input remain the
empty input a quiz post same before it | Fail: Changes
is edited reflected
instantly
101 Instructor Instructor is in | Delete quiz Quiz question | Pass: Quiz
deletes quiz the classroom | question deleted inreal | question
question and created time removed
quiz post instantly
Fail: Quiz
guestion not
deleted
102 Instructor Instructor is in | Publish quiz Quiz Pass: Quiz
publishes quiz | the classroom | post with published, quiz | published
and created question response from
quiz post added students Fail: Quiz
enabled publish fails
103 Instructor Instructor is in | Publish quiz | A warning Pass: Warning
publishes quiz | the classroom | post with zero | displayed to displayed
with no and created questions notify
questions quiz post added instructor Fail: Quiz
added published
104 Student Student is in Answer quiz | Respond Pass: Respond
submits quiz | the classroom | by fillingup | submitted, the | recorded and
all the score of the score
questions, calculated
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Filter

search page

filter from the

filter section

then click the | quiz is
‘Submit displayed Fail: Respond
Quiz’ button submit fails
105 Student Student is in Click the A warning Pass: Warning
submits quiz | the classroom | ‘Submit displayed to displayed
with no Quiz’ button | notify
answer with no instructor Fail:
answer Submission
selected recorded
Search Feature
106 Search posts | User is in the Enter Relevant posts | Pass: Correct
in classroom | classroom keyword displayed, posts
filtered by displayed
section
Fail: Incorrect
results
107 Search posts | User is in the Enter “No Result” Pass: No
in classroom | classroom mismatch message result
with input displayed message
mismatched displayed
input
Fail: No
feedback
108 Search posts User is in the Enter empty | A warning Pass: Warning
in classroom | classroom input displayed to displayed
with empty notify user
input Fail: Redirect
to result page
109 Switch Result | User is in the Select any The filter Pass: Selected

section appears
correctly
according to
the selected
filter

filter section

appears

Fail: Incorrect
filter section

displayed
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110 User User is in the Click File Pass: File
downloads search page download downloaded downloaded
any file from icon of any successfully
search page file from any Fail:

post on Download
search page fails

111 User previews | User is in the Click onany | Preview page Pass: Preview
any file from | search page file fromany | appears and page appears
search page post on displays the and displays

search page selected file file
Fail: Preview
page not
appear

112 User joins any | User is in the Click on join | Joins meeting, | Pass: User
meeting/ search page button from document or joinsin
document/ any meeting/ | whiteboard successfully
whiteboard document/ with correct with correct
from search whiteboard username and | user details
page post on user role

search page Fail: Join fails

or incorrect

details

Table 6.1.4 — Enrolled/Created Classroom Module Test Cases
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6.1.3 User Testing

User testing will be done to assess the usability, accessibility, and other non-
functional requirements of the Virtual Classroom Platform outlined in Chapter 3. This
type of testing involves real end-users, such as students and instructors, who interact
with the system in realistic scenarios to perform typical tasks, including logging in,
uploading assignments, managing profiles, and using collaboration tools like
whiteboards and online documents. Unlike black-box testing, which focuses on
verifying system functionality, user testing emphasizes the platform's intuitiveness
and user-friendliness. After completing the tasks, users will also be asked to complete
a survey to share their impressions and any difficulties they encountered. This
feedback will help identify usability issues that may not be revealed through black-
box testing. The insights gained from user testing will be used to make iterative
improvements, guaranteeing that the platform not only meets functional requirements

but also delivers a smooth and satisfying experience for all users.

To further evaluate the effectiveness and robustness of the system, a survey and the

following performance metrics from user testing were defined and measured.
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Metric

Description

Target Threshold
(> 15/20
respondents voted
for ...)

Response Time

Time taken for system to respond to any

user actions

(0 - 2 second)

System Availability

The uptime percentage of the system

> 99% uptime

File Upload Success Rate | Successful file uploads “All”
Message/Comment Time taken for a chat message/commentto | <1 second
Delivery Latency appear on recipient's screen
Real-time Collaboration | Time difference between changing and “Yes”
Tools Sync Delay reflecting on another user's screen in Jitsi
Meet/Etherpad/WBO
Error Rate Functional errors or crashes during “No”
operation
Compatibility System compatibility across browsers “Good - Excellent”
(Chrome, Firefox, Edge) and devices
Usability Overall ease of use and intuitiveness “Easy (5) — Very

Easy (6)”

Authentication Process

Security and ease of login, registration, and

“Mostly — Fully

Reliability password reset Secure”
Feedback Tool Effectiveness of interactive tools like “Effective(4) -
Effectiveness quizzes, chat, and file sharing Very Effective (5)”

Table 6.1.5 — Performance Metrics
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6.2

Testing Result

6.2.1 Authentication Module Test Cases Result

Bachelor of Information Systems (Honours) Digital Economy Technology
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Test Description | Preconditions | Inputs Expected Pass/Fail Result
Case Output Criteria
Number
1 Register a User is on the | Valid inputs: User Pass: Pass
new user register page, | username, account Account
not logged in | email, created, created
password, redirected and
confirm to login redirection
password, and page occurs
user role
Fail: Error
message
displayed
2 Register User is onthe | Invalid Error Pass: Error | Pass
with invalid | register page, | username (e.g., | message message
username not logged in | "David123"), regarding displayed
other valid invalid
inputs username Fail:
displayed Account
created
3 Register User is onthe | Invalid email Error Pass: Error | Pass
with invalid | register page, | (e.g., message message
email not logged in | "user@invalid™) | regarding displayed
invalid
email Fail:
displayed Account
created
4 Register User is onthe | Invalid Error Pass: Error | Pass
with invalid | register page, | password (e.g., | message message
password not logged in | “abc123”) regarding displayed
invalid
password Fail:
displayed Account
created
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Register User is on the | Password and Error Pass: Error | Pass
with register page, | confirm message message
mismatched | not logged in | password do not | regarding displayed
passwords match password
mismatch Fail:
displayed Account
created
Login with | User has a Valid email and | Redirected | Pass: Pass
valid registered password to User Successful
credentials | account Panel login and
redirection
Fail: Error
message
displayed
Login with | User has a Invalid email or | Error Pass: Error | Pass
invalid registered password message message
inputs account regarding displayed
invalid
login inputs | Fail: Login
displayed succeeds
Password User is on the | Registered Reset Pass: Pass
recovery login page, email address password Email
forgets link sentto | received
password email, and
redirected redirection
to reset occurs
password
page by Fail: Error
clicking the | message
link via displayed
email
Password User is on the | Unregistered Error Pass: Error | Pass
recovery login page, email address message message
with invalid | forgets regarding displayed
email password unregistered
195
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email Fail: Email
displayed received
10 Reset User is onthe | New password, | Password Pass: Pass
password reset confirm updated, Password
with valid password password redirected updated
password page to login and
page redirection
occurs
Fail: Error
message
displayed
11 Reset User is onthe | Invalid Error Pass: Error | Pass
password reset password (e.g., | message message
with invalid | password “abc123”) regarding displayed
password page invalid
password Fail:
displayed Password
Reset
12 Reset User is on the | Password and Error Pass: Error | Pass
password reset confirm message message
with password password do not | regarding displayed
mismatched | page match password
passwords mismatch Fail:
displayed Password
Reset
Table 6.2.1 — Authentication Module Test Cases Result
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6.2.2 Class Management Module Test Cases Result
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Test Description | Preconditions | Inputs Expected Pass/Fail Result
Case Output Criteria
Number
1 Instructor Instructor is on | Valid class | Class Pass: Class | Pass
creates a User Panel name and created, created and
class code appears in | displayed
User Panel
Fail: Error
message
displayed
2 Instructor Instructor is on | Invalid class | Error Pass: Class | Pass
creates a User Panel name and message created and
class with code regarding displayed
invalid invalid
input class Fail: Error
creation message
inputs displayed
displayed
3 Instructor Instructor is on | Valid class | Class Pass: Class | Pass
joins a class | User Panel code added to added
User Panel
Fail: Error
message
displayed
4 Instructor Instructor is on | Invalid class | Error Pass: Error | Pass
joins a class | User Panel code message message
with invalid regarding displayed
class code invalid
class code | Fail: Class
displayed added
5 Instructor Instructor is on | Select class, | Class Pass: Class | Pass
removes a User Panel and | click removed removed
created class created "Remove" from User | from
class Panel and system
system
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Fail: Class
remains
Instructor Instructor is on | Select class, | Class Pass: Class | Pass
leaves a User Panel and | click removed removed
joined class | joined a class "Leave" from User | from panel
Panel
Fail: Class
remains
Student Student is on Valid class | Class Pass: Class | Pass
joins a class | User Panel code added to added
User Panel
Fail: Error
message
displayed
Student Student is on Invalid class | Error Pass: Error | Pass
joinsaclass | User Panel code message message
with invalid regarding displayed
class code invalid
class code | Fail: Class
displayed added
Student Student is on Select class, | Class Pass: Class | Pass
leaves a User Panel and | click removed removed
class enrolled ina "Leave" from User | from panel
class Panel
Fail: Class
remains
Table 6.2.2 — Class Management Module Test Cases Result
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6.2.3 Profile Management Module Test Cases Result
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Test Description | Preconditions | Inputs Expected Pass/Fail Result
Case Output Criteria
Number
1 View user User is logged | Click Profile page | Pass: Details | Pass
profile in username | displays user | displayed
in header | details correctly
Fail:
Incorrect
details
2 Update user | User is on Valid Profile Pass: Details | Pass
profile profile page profile updated and | updated and
details displayed displayed
inputs
Fail: Update
fails
3 Update user | User is on Invalid Error Pass: Error Pass
profile with | profile page profile message message
invalid details regarding displayed
inputs inputs invalid
details input | Fail: Details
displayed updated
4 Upload User is on Upload Image Pass: Image | Pass
profile profile page valid uploaded, updated
picture image file | cropped, and
(e.9., updated Fail: Upload
JPG, fails
PNG)
5 Upload User is on Upload Error Pass: Error Pass
invalid profile page invalid message message
profile file (e.g., | regarding displayed
picture non- invalid image
image file displayed | Fail: File
file) uploaded
Table 6.2.3 — Profile Management Module Test Cases Result
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6.2.4 Enrolled/Created Classroom Module Test Cases Result
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Test Description | Preconditions | Inputs Expected Pass/Fail Result
Case Output Criteria
Number
Basic Features
1 Access User is on Select class | Classroom Pass: Class | Pass
classroom User panel from User page loads loads
and Panel with correctly
created/joined collaboration
a class tools Fail:
Incorrect
class loaded
2 View Userisinthe | Click “Class | A member list | Pass: Pass
classroom classroom Members” that shows Member
members instructor(s) List appears
and students
who are Fail:
members of Member
the class. List not
displayed
3 Enlarge Userisinthe | Clickonthe | A pop-up Pass: Pop- Pass
class code classroom option appear that up appears
button display the
beside the class code in | Fail: Pop-up
class code bigger font not
then click size displayed
“Expand”
4 Switch Userisinthe | Selectany The tool Pass: Pass
Classroom classroom tool from the | section Selected
Tools tool section | appears tool section
correctly appears
according to
the selected Fail:
tool Incorrect
tool section
displayed
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5 Logout from | User isin Click logout | Session Pass: Pass
classroom classroom from header | terminated Redirected
and redirected | to
to homepage | homepage
Fail:
Session
persists
Group Chat
6 Instructor Instructor is in | Create post Post appears Pass: Post Pass
posts in the classroom | with text in group chat | displayed
group chat in real time instantly
Fail: Post
not
displayed
7 Instructor Instructor is in | Create post A warning Pass: Pass
posts in the classroom | withempty | displayed to Warning
group chat input notify displayed
with empty instructor
input Fail: Post
Created
8 Instructor Instructor is in | Edit post Post updated | Pass: Pass
edits post the classroom | with valid in real time Changes
and created input reflected
post instantly
Fail:
Changes not
applied
9 Instructor Instructor is in | Edit post A warning Pass: Pass
edits post the classroom | withempty | displayed to Warning
with empty | and created input notify displayed
input post instructor
Fail: Post
updated
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10 Instructor Instructor is in | Delete post Post deleted Pass: Post Pass
deletes post | the classroom in real time removed
and created instantly
post
Fail: Post
not deleted
11 Instructor Instructor is in | Add Comment Pass: Pass
comments in | the classroom | commentto | appears in Comment
group chat post real time displayed
instantly
Fail:
Comment
not
displayed
12 Instructor Instructor is in | Edit Comment Pass: Pass
edits the classroom | comment updated in Changes
comment in with valid real time reflected
group chat input instantly
Fail:
Changes not
applied
13 Instructor Instructor is in | Edit A warning Pass: Pass
edits the classroom | comment displayed to Warning
comment in with empty notify displayed
group chat input instructor
with empty Fail:
input Comment
updated
14 Instructor Instructor is in | Delete Comment Pass: Pass
deletes the classroom | comment deleted in real | Comment
comment in time removed
group chat instantly
Fail:
Comment
not deleted
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15 Student Student is in Add Comment Pass: Pass
comments in | the classroom | commentto | appears in Comment
group chat post real time displayed
instantly
Fail:
Comment
not
displayed
16 Student Student is in Edit Comment Pass: Pass
edits the classroom | comment updated in Changes
comment in with valid real time reflected
group chat input instantly
Fail:
Changes not
applied
17 Student Student is in Edit A warning Pass: Pass
edits the classroom | comment displayed to Warning
comment in with empty notify student | displayed
group chat input
with empty Fail:
input Comment
updated
18 Student Student is in Delete Comment Pass: Pass
deletes the classroom | comment deleted in real | Comment
comment in time removed
group chat instantly
Fail:
Comment
not deleted
File Sharing Feature
19 Instructor Instructor is in | Upload valid | File post Pass: Post Pass
creates file the classroom | file type and | created and created
post with write accessible to
message class
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message in Fail: File
file sharing Post
creation
fails
20 Instructor Instructor is in | Upload valid | File post Pass: Post Pass
creates file the classroom | file type created and created
post without only accessible to
message in class Fail: File
file sharing Post
creation
fails
21 Instructor Instructor is in | Upload A warning Pass: Pass
creates file | the classroom | invalid file displayedto | Warning
post with type notify displayed
invalid file instructor
in file Fail: File
sharing Post created
22 Instructor Instructor isin | Write A warning Pass: Pass
creates file the classroom | message displayed to Warning
post with without notify displayed
message upload any instructor
only in file files Fail: File
sharing Post created
23 Instructor Instructor is in | Edit file post | File Post Pass: Pass
edits file the classroom | with valid updated in Changes
post and created file type real time reflected
file post instantly
Fail:
Changes not
applied
24 Instructor Instructor is in | Edit file post | The file post | Pass: Pass
edits file the classroom | withempty | will remain Changes not
post with and created input the same applied
empty input | file post before it is
edited Fail:
Changes
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reflected
instantly

25

Instructor
deletes
uploaded
file only

Instructor is in
the classroom
and created
file post

Click the
delete icon
of the
uploaded file
from file

post

Uploaded file
deleted in real

time

Pass:
Uploaded
file
removed

instantly

Fail:
Uploaded
file not
deleted

Pass

26

Instructor
deletes file

post

Instructor is in
the classroom
and created

file post

Delete file
post

File Post
deleted in real

time

Pass: File
Post
removed

instantly

Fail: File
Post not
deleted

Pass

27

Instructor
comments in

file sharing

Instructor is in

the classroom

Add
comment to

file post

Comment
appears in

real time

Pass:
Comment
displayed
instantly

Fail:
Comment
not
displayed

Pass

28

Instructor
edits
comment in

file sharing

Instructor is in

the classroom

Edit
comment
with valid

input

Comment
updated in

real time

Pass:

Changes
reflected
instantly

Fail:
Changes not
applied

Pass
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29 Instructor Instructor is in | Edit A warning Pass: Pass
edits the classroom | comment displayedto | Warning
comment in with empty notify displayed
file sharing input instructor
with empty Fail:
input Comment
updated
30 Instructor Instructor is in | Delete Comment Pass: Pass
deletes the classroom | comment deleted in real | Comment
comment in time removed
file sharing instantly
Fail:
Comment
not deleted
31 Student Student is in Add Comment Pass: Pass
comments in | the classroom | commentto | appears in Comment
file sharing file post real time displayed
instantly
Fail:
Comment
not
displayed
32 Student Student is in Edit Comment Pass: Pass
edits the classroom | comment updated in Changes
comment in with valid real time reflected
file sharing input instantly
Fail:
Changes not
applied
33 Student Student is in Edit A warning Pass: Pass
edits the classroom | comment displayed to Warning
comment in with empty notify student | displayed
file sharing input
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with empty Fail:
input Comment
updated
34 Student Student is in Delete Comment Pass: Pass
deletes the classroom | comment deleted in real | Comment
comment in time removed
file sharing instantly
Fail:
Comment
not deleted
35 User User is in Click File Pass: File Pass
downloads classroom download downloaded downloaded
file in file icon of successfully
sharing uploaded file Fail:
from file Download
post fails
36 User User is in Click on Preview page | Pass: Pass
previews classroom uploaded file | appears and Preview
file in file from file displays the page
sharing post uploaded file | appears and
displays file
Fail:
Preview
page not
appear
Video Meeting Feature
37 Instructor Instructor is in | Create post Meeting post | Pass: Pass
creates the classroom | with meeting | appears with | Meeting
meeting post name system- post
in video generated displayed
meeting Jitsi Meet link | instantly
in real time
Fail:
Meeting
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post not
displayed
38 Instructor Instructor is in | Create post A warning Pass: Pass
creates the classroom | withempty | displayedto | Warning
meeting post input notify displayed
with empty instructor
input in Fail:
video Meeting
meeting post created
39 Instructor Instructor is in | Edit meeting | Meeting post | Pass: Pass
edits the classroom | post with updated in Changes
meeting post | and created valid input real time reflected
meeting post instantly
Fail:
Changes not
applied
40 Instructor Instructor is in | Edit meeting | A warning Pass: Pass
edits the classroom | post with displayed to Warning
meeting post | and created empty input | notify displayed
with empty | meeting post instructor
input Fail:
Meeting
post
updated
41 Instructor Instructor is in | Delete Meeting post | Pass: Pass
deletes the classroom | meeting post | deleted in real | Meeting
meeting post | and created time post
meeting post removed
instantly
Fail:
Meeting
post not
deleted
208

Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR




CHAPTER 6: SYSTEM EVALUATION AND DISCUSSION

42 User joins Userisinthe | Click“Join | Joins meeting | Pass: User Pass
video classroom Meeting” with user joins the
meeting button from | details pre- meeting
the meeting | filled in the successfully
post meeting with correct
configuration | user details
page
Fail: Join
fails or
incorrect
details
43 User Userisinthe | Clickand Interacts and | Pass: User Pass
interacts and | Jitsi Meet utilize every | collaborates interacts
collaborates feature from | with everyone | and
in video Jitsi Meet with features | collaborates
meeting provided with
(screen everyone
sharing, text
chat, and so Fail: Jitsi
on) from Jitsi | Meet
Meet features fail
Online Document Feature
44 Instructor Instructor is in | Create post Document Pass: Pass
creates the classroom | with post appears Document
regular/read- document with system- | post
only name generated displayed
document Etherpad link | instantly
post in in real time
online Fail:
document Document
post not
displayed
45 Instructor Instructor is in | Create post | A warning Pass: Pass
creates the classroom | withempty | displayed to Warning
regular/read- input notify displayed
only instructor
document
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post with Fail:
empty input Document
in online post created
document
46 Instructor Instructor is in | Edit Document Pass: Pass
edits the classroom | document post updated | Changes
document and created post with in real time reflected
post document post | valid input instantly
Fail:
Changes not
applied
47 Instructor Instructor is in | Edit A warning Pass: Pass
edits the classroom | document displayedto | Warning
document and created post with notify displayed
post with document post | empty input | instructor
empty input Fail:
Document
post
updated
48 Instructor Instructor is in | Delete Document Pass: Pass
deletes the classroom | document post deleted Document
document and created post in real time post
post document post removed
instantly
Fail:
Document
post not
deleted
49 User joins Userisinthe | Click“Join | Joins Pass: User Pass
online classroom Document” | document joins the
document button from | with document
the username successfully
document displayed on | with correct
post Etherpad username
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Fail: Join
fails or
incorrect
details
50 User User isinthe | Edit Document Pass: Pass
collaborates | Etherpad document in | accessible Document
in online Etherpad and all users | editable by
document can edit all
Fail: Edit
fails
51 User joins Userisinthe | Click“Join | Joins read- Pass: User Pass
read-only classroom Document” | only joins the
online button from | document read-only
document the with document
document username successfully
post displayed and | with correct
user role set username
on Etherpad and user
role
Fail: Join
fails or
incorrect
details
52 Instructor Instructor is in | Edit Students can | Pass: Pass
writes in the Etherpad document in | view, only Document
read-only read-only instructor editable by
online Etherpad edits instructor
document
Fail: Edit
fails
53 Student Student is in Spectate Students can | Pass: Read- | Pass
spectates in | the Etherpad document in | view, only only
read-only read-only instructor enforced
online Etherpad edits
document
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Fail:
Students
can edit
Interactive Whiteboard Feature
54 Instructor Instructor is in | Create post | Whiteboard Pass: Pass
creates the classroom | with post appears | Whiteboard
regular/read- whiteboard with system- | post
only name generated displayed
whiteboard WBO link in | instantly
post in real time
interactive Fail:
whiteboard Whiteboard
post not
displayed
55 Instructor Instructor is in | Create post | A warning Pass: Pass
creates the classroom | with empty | displayedto | Warning
regular/read- input notify displayed
only instructor
whiteboard Fail:
post with Whiteboard
empty input post created
in
interactive
whiteboard
56 Instructor Instructor is in | Edit Whiteboard Pass: Pass
edits the classroom | whiteboard post updated | Changes
whiteboard | and created post with in real time reflected
post whiteboard valid input instantly
post
Fail:
Changes not
applied
57 Instructor Instructor is in | Edit A warning Pass: Pass
edits the classroom | whiteboard displayed to Warning
whiteboard | and created post with notify displayed
post with whiteboard empty input | instructor
empty input | post
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Fail:
Whiteboard
post
updated
58 Instructor Instructor is in | Delete Whiteboard Pass: Pass
deletes the classroom | whiteboard post deleted Whiteboard
whiteboard | and created post in real time post
post whiteboard removed
post instantly
Fail:
Whiteboard
post not
deleted
59 User joins Userisinthe | Click “Join | Joins Pass: User Pass
interactive classroom Whiteboard” | whiteboard joins the
whiteboard button from | with whiteboard
the username successfully
whiteboard displayed on | with correct
post WBO username
Fail: Join
fails or
incorrect
details
60 User Userisinthe | Edit Whiteboard Pass: Pass
collaborates | WBO whiteboard accessible Whiteboard
on in WBO and all users | drawable by
interactive can draw all
whiteboard
Fail: Edit
fails
61 User joins Userisinthe | Click“Join | Joins read- Pass: User Pass
read-only classroom Whiteboard” | only joins the
interactive button from | whiteboard read-only
whiteboard the with whiteboard
username successfully
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whiteboard displayed and | with correct
post user role set username
on WBO and user
role
Fail: Join
fails or
incorrect
details
62 Instructor Student is in Edit Students can | Pass: Pass
draws on the WBO whiteboard view, only Whiteboard
read-only inread-only | instructor drawable by
interactive WBO draws instructor
whiteboard
Fail: Edit
fails
63 Student Student is in Spectate Students can | Pass: Read- | Pass
spectates on | the WBO whiteboard view, only only
read-only in read-only | instructor enforced
interactive WBO draws
whiteboard Fail:
Students
can draw
Assignment Submission Feature
64 Instructor Instructor is in | Create Assignment Pass: Pass
creates the classroom | assignment post created, | Assignment
assignment post with submission post created
post instructions | enabled
and file Fail:
Assignment
post
creation
fails
65 Instructor Instructor is in | Upload A warning Pass: Pass
creates the classroom | invalid file displayed to Warning
assignment type notify displayed
post with instructor
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invalid file Fail:
type Assignment
post created
66 Instructor Instructor is in | Write Assignment Pass: Pass
creates the classroom | instructions | post created Assignment
assignment without without post created
post with uploading uploaded file
instruction any files Fail:
only Assignment
post
creation
fails
67 Instructor Instructor is in | Uploading A warning Pass: Pass
creates the classroom | file without | displayedto | Warning
assignment writing any | notify displayed
post with instructions | instructor
uploaded Fail:
file only Assignment
post created
68 Instructor Instructor is in | Edit Assignment Pass: Pass
edits the classroom | assignment Post updated | Changes
assignment | and created post with in real time reflected
post assignment new instantly
post instructions
and valid file Fail:
type Changes not
applied
69 Instructor Instructor is in | Edit The Pass: Pass
edits the classroom | assignment assignment Changes not
assignment | and created post with post will applied
post with assignment empty input | remain the
empty input | post same before it | Fail:
is edited Changes
reflected
instantly
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70 Instructor Instructor is in | Click the Uploaded file | Pass: Pass
deletes the classroom | delete icon deleted in real | Uploaded
uploaded and created of the time file
file only assignment uploaded file removed
post from instantly
assignment
post Fail:
Uploaded
file not
deleted
71 Instructor Instructor is in | Delete Assignment Pass: Pass
deletes the classroom | assignment post deleted Assignment
assignment | and created post in real time post
post assignment removed
post instantly
Fail:
Assignment
post not
deleted
72 User User isin Click File Pass: File Pass
downloads classroom download downloaded downloaded
uploaded icon of successfully
file from uploaded file Fail:
assignment from Download
post assignment fails
post
73 User User is in Click on Preview page | Pass: Pass
previews classroom uploaded file | appears and Preview
file from from displays the page
assignment assignment uploaded file | appears and
post post displays file
Fail:
Preview
page not
appear
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74 Student Student is in Upload Submission Pass: Pass
submits the classroom | assignment | appears with | Assignment
assignment fileand add | submitted file | submitted

message and message
Fail:
Submission
fails

75 Student Student is in Upload A warning Pass: Pass
submits the classroom | invalid file displayedto | Warning
assignment type notify student | displayed
with invalid
file type Fail:

Assignment
submission
created

76 Student Student is in Write A warning Pass: Pass
submits the classroom | message displayedto | Warning
assignment without notify student | displayed
with uploading
message any files Fail:
only Assignment

submission
created

77 Student Student is in Uploading Assignment Pass: Pass
submits the classroom | file without | submission Assignment
assignment writingany | created submission
with message without created
uploaded message
file only Fail:

Assignment
submission
fails

78 Student Student is in Upload new | New file Pass: File Pass
resubmits classroom, file to replaces old replaced
assignment | previously replace

submitted submission
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Fail:
Replaced
fails
79 Student Student is in Edit The Pass: Pass
resubmits classroom, assignment assignment Changes not
assignment | previously submission submission applied
with empty | submitted with empty | will remain
input input the same Fail:
before it is Changes
edited reflected
instantly
80 Student Student is in Click the Submitted file | Pass: Pass
deletes classroom, delete icon deleted in real | Submitted
submitted previously of the time file
file only submitted submitted removed
file from instantly
assignment
submission Fail:
Submitted
file not
deleted
81 Student Student is in Delete Assignment Pass: Pass
deletes classroom assignment submission Assignment
assignment post deleted in real | submission
submission time removed
instantly
Fail:
Assignment
submission
not deleted
82 User User isin Click File Pass: File Pass
downloads classroom download downloaded downloaded
submitted icon of successfully
file from submitted Fail:
assignment file from Download
submission fails
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assignment
submission
83 User User is in Click on Preview page | Pass: Pass
previews classroom submitted appears and Preview
file from file from displays the page
assignment assignment | submitted file | appears and
submission submission displays file
Fail:
Preview
page not
appear
84 Instructor Instructor is in | Add Comment Pass: Pass
comments the classroom | commentto | appears in Comment
under assignment real time displayed
assignment post instantly
post
Fail:
Comment
not
displayed
85 Instructor Instructor is in | Edit Comment Pass: Pass
edits the classroom | comment updated in Changes
comment with valid real time reflected
under input instantly
assignment
post Fail:
Changes not
applied
86 Instructor Instructor is in | Edit A warning Pass: Pass
edits the classroom | comment displayed to Warning
comment with empty notify displayed
under input instructor
assignment Fail:
post with Comment
empty input updated
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87 Instructor Instructor is in | Delete Comment Pass: Pass
deletes the classroom | comment deleted in real | Comment
comment time removed
under instantly
assignment
post Fail:

Comment
not deleted

88 Student Student is in Add Comment Pass: Pass
comments the classroom | commentto | appears in Comment
under assignment real time displayed
assignment post instantly
post

Fail:
Comment
not
displayed

89 Student Student is in Edit Comment Pass: Pass
edits the classroom | comment updated in Changes
comment with valid real time reflected
under input instantly
assignment
post Fail:

Changes not
applied

90 Student Student is in Edit A warning Pass: Pass
edits the classroom | comment displayed to Warning
comment with empty notify student | displayed
under input
assignment Fail:
post with Comment
empty input updated

91 Student Student is in Delete Comment Pass: Pass
deletes the classroom | comment deleted in real | Comment
comment time removed
under instantly

220

Bachelor of Information Systems (Honours) Digital Economy Technology
Faculty of Information and Communication Technology (Kampar Campus), UTAR




CHAPTER 6: SYSTEM EVALUATION AND DISCUSSION

assignment Fail:
post Comment
not deleted
Quiz Feature
92 Instructor Instructor is in | Create quiz | Quiz post Pass: Quiz Pass
creates quiz | the classroom | post with created, quiz | post created
post valid input question
creation Fail: Quiz
enabled post
creation
fails
93 Instructor Instructor is in | Create quiz A warning Pass: Pass
creates quiz | the classroom | post withno | displayedto | Warning
post with input notify displayed
empty input inserted instructor
Fail: Quiz
post created
94 Instructor Instructor is in | Edit quiz Quiz Post Pass: Pass
edits quiz the classroom | post with updated in Changes
post and created new valid real time reflected
quiz post input instantly
Fail:
Changes not
applied
95 Instructor Instructor is in | Edit quiz The quiz post | Pass: Pass
edits quiz the classroom | post with will remain Changes not
post with and created empty input | the same applied
empty input | quiz post before it is
edited Fail:
Changes
reflected
instantly
96 Instructor Instructor is in | Delete quiz | Quiz post Pass: Quiz Pass
deletes quiz | the classroom | post deleted in real | post
post and created time removed
quiz post instantly
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Fail: Quiz
post not
deleted
97 Instructor Instructor is in | Create quiz | Quiz question | Pass: Quiz Pass
creates quiz | the classroom | question created, quiz | question
guestion and has with valid guestion created
created a quiz | input added
post Fail: Quiz
guestion
creation
fails
98 Instructor Instructor is in | Create quiz | A warning Pass: Pass
creates quiz | the classroom | question displayedto | Warning
question and has with no notify displayed
with empty | created a quiz | input instructor
input post inserted Fail: Quiz
question
created
99 Instructor Instructor is in | Edit quiz Quiz question | Pass: Pass
edits quiz the classroom | question updated in Changes
question and has with new real time reflected
created a quiz | valid input instantly
post
Fail:
Changes not
applied
100 Instructor Instructor is in | Edit quiz The quiz Pass: Pass
edits quiz the classroom | question guestion will | Changes not
question and has with empty remain the applied
with empty | created a quiz | input same before it
input post is edited Fail:
Changes
reflected
instantly
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101 Instructor Instructor is in | Delete quiz Quiz question | Pass: Quiz Pass
deletes quiz | the classroom | question deleted in real | question
question and created time removed
quiz post instantly
Fail: Quiz
guestion not
deleted
102 Instructor Instructor is in | Publish quiz | Quiz Pass: Quiz Pass
publishes the classroom | post with published, published
quiz and created guestion quiz response
quiz post added from students | Fail: Quiz
enabled publish fails
103 Instructor Instructor is in | Publish quiz | A warning Pass: Pass
publishes the classroom | post with displayedto | Warning
quiz with no | and created zero notify displayed
questions quiz post guestions instructor
added added Fail: Quiz
published
104 Student Student is in Answer quiz | Respond Pass: Pass
submits quiz | the classroom | by filling up | submitted, the | Respond
all the score of the recorded
guestions, quiz is and score
then click displayed calculated
the ‘Submit
Quiz’ button Fail:
Respond
submit fails
105 Student Student is in Click the A warning Pass: Pass
submits quiz | the classroom | ‘Submit displayed to Warning
with no Quiz’ button | notify displayed
answer with no instructor
answer Fail:
selected Submission
recorded
Search Feature
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106 Search posts | User isinthe | Enter Relevant Pass: Pass
in classroom | classroom keyword posts Correct
displayed, posts
filtered by displayed
section
Fail:
Incorrect
results
107 Search posts | Userisinthe | Enter “No Result” Pass:No Pass
in classroom | classroom mismatch message result
with input displayed message
mismatched displayed
input
Fail: No
feedback
108 Search posts | Userisinthe | Enter empty | A warning Pass: Pass
in classroom | classroom input displayedto | Warning
with empty notify user displayed
input
Fail:
Redirect to
result page
109 Switch User isinthe | Selectany The filter Pass: Pass
Result Filter | search page filter from section Selected
the filter appears filter section
section correctly appears
according to
the selected Fail:
filter Incorrect
filter section
displayed
110 User Userisinthe | Click File Pass: File Pass
downloads search page download downloaded downloaded
any file icon of any successfully
from search file from any Fail:
page post on Download
search page fails
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111 User Userisinthe | Click onany | Preview page | Pass: Pass
previews search page file fromany | appears and Preview
any file post on displays the page
from search search page | selected file appears and
page displays file
Fail:
Preview
page not
appear
112 User joins Userisinthe | Click on join | Joins Pass: User Pass
any search page button from | meeting, joins in
meeting/ any meeting/ | document or | successfully
document/ document/ whiteboard with correct
whiteboard whiteboard | with correct user details
from search post on username and
page search page | user role Fail: Join
fails or
incorrect
details
Table 6.2.4 — Enrolled/Created Classroom Module Test Cases Result
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6.2.5 User Testing Result
6.2.5.1 Survey Analysis

Question 1:

1. What is your role in the educational process?
20 responses

@ Student
@ Instructor/Lecturer

Figure 6.2.1 — Pie Chart of User Role

80% of the respondents identified as students, while 20% were instructors. This
distribution ensures that the platform's usability and performance were assessed from
both learner and facilitator perspectives. The feedback thus reflects a balanced insight
into the platform’s effectiveness for different user roles, which is crucial for

validating system design across user journeys.

Question 2:

2. How quickly did the system respond to your actions (e.g., clicking buttons, navigating pages,

submitting forms)?
20 responses

@ Very Fast (< 2 sec)

@ Fast (< 3 sec)
Average (4 - 5 sec)

@ Slow (6 - 9 sec)

@ Very Slow (> 10 sec)

Figure 6.2.2 - Pie Chart of System Response Time
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70% of users reported the system responded very fast (< 2 seconds), and the
remaining 30% rated it as fast (< 3 seconds). This indicates excellent performance for
the response time of the overall virtual classroom platform. Such quick
responsiveness contributes positively to user experience and minimizes frustration

during interactions, particularly for real-time educational activities.

Question 3:

3. Did the system remain available without interruption during your session?

20 responses

@ Down (0% - 49% uptime)

@ Unreliable (50% - 89% uptime)
Occasionally Unavailable (90% - 94%
uptime)

@ Mostly Available (95% - 98% uptime)

w @ Fully Available (= 99% uptime)

Figure 6.2.3 - Pie Chart of System Availability

90% of respondents experienced full system availability (= 99%), while 10%
reported mostly available (95 - 98%). This suggests the platform is highly stable and
reliable, with minimal downtime during sessions. These results support strong
performance for the system availability of the platform, which is vital for maintaining

continuous access during classes.
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Question 4:

4. Were your file/assignment uploads working successfully?

20 responses

® No
® Some
@ Most
@ Al

Figure 6.2.4 - Pie Chart of File Upload Success Rate

80% of users successfully uploaded all files or assignments, while 20% were
successful with most uploads. This shows a high file upload success rate, indicating
that the platform handles content submissions reliably. This functionality is essential

for both students submitting work and instructors distributing materials.

Question 5:

5. How quickly did your messages/comments appear on others’ screens?

20 responses

@ Delayed (>3 sec)
@ Somewhat delayed (1-3 sec)
© Immediate (<1 sec)

Figure 6.2.5 - Pie Chart of Message/Comment Delivery Latency
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85% of users observed that their messages/comments appeared immediately (< 1 sec),
and 15% experienced a slight delay (1-3 sec). These results demonstrate strong
performance in message/comment delivery latency, which supports seamless

communication during collaborative or synchronous activities.

Question 6:

6. Did collaborative tools (e.g., Online Document, Interactive Whiteboard) sync in real-time with
others?

20 responses

® No
@ Somewhat
Yes

w

Figure 6.2.6 - Pie Chart of Real-Time Collaboration Tool Sync

90% of users reported that collaboration tools synced in real-time, while 10% noted
somewhat real-time behavior. This suggests the system performs very well in
maintaining real-time collaboration tool sync, which is crucial for group work and

real-time instruction using shared documents or whiteboards.
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Question 7:

7. Have you encounter any errors or crashes?

20 responses

® Yes
® No

Figure 6.2.7 - Pie Chart of Error Rate

All respondents reported experiencing no errors or crashes, showing a 0% error rate
during testing. This reflects excellent system stability and robustness, which

contribute significantly to overall user satisfaction and trust.

Question 8:

8. Which browser did you use?
20 responses
@® Chrome
@ Firefox
@ Microsoft Edge

Figure 6.2.8 - Pie Chart of Compatibility

Chrome was the most commonly used browser (50%), followed by Microsoft Edge
(25%), Safari (15%), and Firefox (10%). The diversity of browser usage ensures a fair
test of the system’s cross-browser compatibility and reflects real-world usage
environments.
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Question 9:

9. How was the system'’s performance on your browser?

20 responses

@ Poor

@ Fair

@ Good

@ Excellent

N

Figure 6.2.9 - Pie Chart of System’s Performance on Browser

50% rated the performance as Good, 40% as Excellent, and only 10% as Fair. This
shows that the platform performs reliably across browsers, though there may be minor
optimizations needed for less common setups. It reflects positively on the

compatibility metric, especially when considered alongside browser diversity.

Question 10:

10. Did the platform perform well under poor internet conditions?
20 responses

@ Not at all
® Somewhat
@ Yes, it was usable

Figure 6.2.10 - Pie Chart of System Robustness
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85% found the platform usable under poor internet, while 15% found it somewhat
usable. This reflects well on the system's resilience and design efficiency under
suboptimal network conditions, contributing to its performance under general system

robustness.

Question 11:

11. How easy was the platform to use?

20 responses

15

13 (65%)

5 (25%)

0 (0%) 0 (0%) 0 (0%)
o | \ |
1 2 3 4 5 6

2 (10%)

Figure 6.2.11 — Bar Graph of System’s Ease of Use

65% rated it a 6 and 25% a 5 on the ease-of-use scale, with the remaining 10%
selecting 4. This confirms that the platform is intuitive and user-friendly for the
majority of users, aligning with high marks for the usability of the virtual classroom.
A high usability score is essential for reducing training requirements and encouraging

adoption.

Question 12:

12. How confident are you in the platform’s authentication features (e.g., login, registration)?
20 responses

@ Not at all

@ Somewhat
Mostly

@ Fully secure

Figure 6.2.12 - Pie Chart of System’s Authentication Process Reliability
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55% of respondents were fully confident, and 45% were mostly confident in the
platform’s authentication mechanisms. This indicates high trust in the authentication
process reliability, suggesting login and access controls are perceived as secure and

stable.

Question 13:

13. Were you able to reset your password successfully?

20 responses

@ VYes, it worked easily
@ Yes, but it was difficult

No, | couldn’'t reset it
@ | had to ask for help

Figure 6.2.13 - Pie Chart of System’s Password Recovery Mechanism

90% reset their password easily, while 10% succeeded but found it difficult. This
demonstrates that the password recovery process is largely effective, with only minor
usability improvements needed for some users. It supports a high score for the

authentication process of the system.
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Question 14:

14. How effective were the interactive feedback tools ( e.g., quizzes, chat, file sharing, etc.) during

your session?
20 responses

1 15 (75%)

5 (25%)

Figure 6.2.14 — Bar Graph of System Feedback Tool Effectiveness

75% rated the feedback tools as very effective (5), and 25% gave a 4, showing strong
approval for these functionalities. This reflects excellent performance in the feedback
tool effectiveness of the virtual classroom, indicating that the tools are supporting

learning and engagement as intended.

6.2.5.2 Performance Metric Result

Based on the results from the user testing survey, the result of the performance metric

has been achieved as well.
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Metric Description Target Threshold Result
(> 15/20
respondents voted
for ...)
Response Time Time taken for system to respond to (0 - 2 second) Pass
any user actions
System The uptime percentage of the system >99% uptime Pass
Availability
File Upload Successful file uploads “All” Pass
Success Rate
Message/Comment | Time taken for a chat < 1 second Pass
Delivery Latency | message/comment to appear on
recipient's screen
Real-time Time difference between changing and | “Yes” Pass
Collaboration reflecting on another user's screen in
Tools Sync Delay | Jitsi Meet/Etherpad/WBO
Error Rate Functional errors or crashes during “No” Pass
operation
Compatibility System compatibility across browsers “Good - Excellent” Pass
(Chrome, Firefox, Edge) and devices
Usability Overall ease of use and intuitiveness “Easy (5) — Very Pass
Easy (6)”
Authentication Security and ease of login, registration, | “Mostly — Fully Pass
Process Reliability | and password reset Secure”
Feedback Tool Effectiveness of interactive tools like “Effective (4) - Very | Pass
Effectiveness quizzes, chat, and file sharing Effective (5)”
Table 6.2.5 — Performance Metrics Result
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6.3  Objectives Evaluation

The primary objective of this virtual classroom with real-time collaboration tools system is
to enhance the virtual learning experience as well as address the diverse needs of both

students and teachers at varying levels of online learning.

The first objective, to develop a comprehensive virtual classroom platform, has been fully
attained through the construction and operation of a system that accommodates both
synchronous and asynchronous learning modes. As described in previous chapters, the platform
combines a user-friendly, web-based interface with robust backend architecture, enabling users
to register, authenticate, manage profiles, create or join classes, and access collaboration tools
without difficulty. The platform’s simple interface allows users to navigate with ease and access
all features without technical barriers, thereby fulfilling the requirement of a comprehensive
solution. By integrating essential learning management functionalities with interactive
elements, the platform effectively bridges the gap between traditional classroom experiences
and digital learning spaces, offering an engaging and adaptable environment for both students

and instructors.

The second objective, to integrate real-time collaboration features, has been successfully
realized by embedding tools that enable immediate, dynamic interaction between participants.
The inclusion of Jitsi Meet for live video conferencing, Etherpad for real-time document
editing, and WBO for collaborative whiteboarding allows instructors and students to engage in
discussions, co-author content, and visualize ideas synchronously. These features have been
seamlessly integrated into the platform’s classroom interface using iframes and APIs,
eliminating the need to switch between multiple external systems. This approach enhances
immersion, promotes active participation, and creates a learning experience that closely

replicates the interactivity of in-person sessions.
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The third objective, to facilitate peer interaction through interactive tools, has also been met
through the development of a collaborative ecosystem that supports both formal and informal
communication. Features such as group chat, file sharing, assignment submission, and quiz
assessments encourage students to work together, exchange resources, and provide mutual
academic support beyond scheduled lessons. These capabilities foster a stronger sense of
community, helping learners interact more easily with one another, collaborate on assignments,
and sustain meaningful interactions outside of live class sessions. By enabling communication
in both synchronous and asynchronous formats, the platform promotes continuous learning and
reinforces the social dimension of education, which is vital for student engagement and

retention.

6.4  Concluding Remark

The evaluation of the virtual classroom platform demonstrates that the system performs reliably
and aligns closely with the objectives defined at the start of the project. The integrated testing
also verified that both functional and non-functional requirements were met, with the
implemented features operating smoothly across different devices. The integration of real-time
collaboration tools functioned without significant latency or stability issues, while the user
interface proved intuitive for both instructors and students during trial sessions. Feedback from
the evaluation stage highlighted the system’s ability to facilitate active engagement, streamline
collaborative work, and maintain consistent performance. Furthermore, the results indicate that
the design solutions made during development, particularly the choice of lightweight, open-
source tools and modular integration, contributed to the platform’s flexibility and adaptability.
While there remain opportunities for refinement and expansion, the evaluation confirms that
the system delivers a stable and impactful foundation for enhancing the virtual learning

experience.
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CHAPTER 7

Conclusion and Recommendation

7.1 Conclusion

To sum up, this project addresses the critical challenges faced by traditional and
existing online learning environments by developing a virtual classroom platform that
prioritizes real-time collaboration, accessibility, and user engagement. Global events
like the COVID-19 pandemic have sped up technological advancement, which has
highlighted the demand for educational resources that blend the flexibility of distance
learning with the interaction of traditional classroom settings. While existing platforms
offer partial solutions, they often lack integrated real-time collaboration tools, struggle
with technical reliability, and fail to foster meaningful peer interaction. In order to close
the gap between digital and physical learning environments, this project develops a

unified virtual classroom platform with real-time collaboration features.

While many virtual platforms suffer from fragmented workflows, delayed feedback,
and limited peer engagement, traditional classrooms are limited by geography, strict
schedules, and resource disparities. This platform tackles these issues by integrating
essential real-time collaboration tools such as video conferencing, interactive
whiteboard, and real-time document editing into a single, cohesive interface. This
integration reduces technical complexity and enhances usability, particularly for users
with limited resources or technological expertise. Additionally, these features also
enable instructors to deliver dynamic lessons and provide immediate feedback, while
students benefit from synchronous interactions that mimic the spontaneity of in-person
learning. In order to address the isolation often experienced in online environments, the
platform places a strong emphasis on peer-to-peer collaboration tools, such as group
chat, file sharing, and assignment submission, which further fosters a sense of

community.
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This project contributes to the field of online education by transforming it into a more
equitable, interactive, and effective experience. Its focus on real-time collaboration and
accessibility directly tackles the digital divide, enabling students in remote or resource-
limited areas to access high-quality education. For educators, the platform simplifies
content delivery and offers tools for real-time feedback, empowering them to teach
more effectively. Institutions can leverage this solution to reduce infrastructural costs,

scale hybrid learning models, and improve student outcomes.

The project builds on the strengths of previous works while innovating in areas critical
to modern education such as interactivity, inclusivity, and community. By unifying
real-time collaboration tools, optimizing for diverse technological contexts, and
fostering peer engagement with interactive tools, the platform redefines virtual learning
as a dynamic, participatory process rather than a passive one. As education develops
further in a post-pandemic world, solution like this will play a pivotal role in shaping

an inclusive, globally accessible future for learners and educators alike.
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7.2 Recommendation

Although the Virtual Classroom Platform successfully integrates core real-time
collaboration tools and fulfills its primary objectives, there remain several areas where
the system can be further optimized to improve user experience, inclusivity, and overall
effectiveness. One significant improvement is the addition of a real-time private
messaging feature, which would allow users to converse with each other individually
alongside group discussions. While the current system emphasizes collective
collaboration through shared tools such as group chat, whiteboards, and real-time
document editing, the addition of private messaging would facilitate more personalized
interactions between peers. This capability aligns closely with the project’s objective
of promoting active peer-to-peer engagement, as it enables students to seek
clarification, collaborate on smaller tasks, or provide mutual support in a discreet and

focused manner.

Another important recommendation will be the implementation of a notification system
to alert users about new activities, updates, or announcements within their classroom.
In traditional learning environments, students and instructors naturally stay informed
through direct interaction. However, this immediacy is often missing in virtual settings.
A structured notification system, which covers events such as assignment submissions,
upcoming meetings, or instructor updates, would bridge this gap and help students
remain engaged in real-time. This feature would not only replicate the dynamic
environment of a physical classroom but also ensure that learners and educators remain

consistently informed and connected, reducing the risk of missed information.
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Furthermore, two features that were initially intended to be part of the project scope but
were excluded due to time constraints are highly recommended for future development.
The first is the recording feature for video meetings, which would provide substantial
value for both students and instructors. Recorded sessions would enable students to
revisit lectures at their own pace, ensuring flexibility for those unable to attend live
sessions, while also serving as a valuable revision resource. For instructors, this feature
would allow the reuse of lectures and facilitate asynchronous learning models, further
enhancing the platform’s adaptability. The second is mobile compatibility, which
would extend accessibility to users who rely on smartphones or tablets rather than
desktop computers. Considering the increasing reliance on mobile devices for
educational access, ensuring mobile responsiveness and functionality would
significantly broaden the platform’s reach and impact, especially in resource-

constrained environments.

In summary, future improvements to the platform should prioritize expanding its
interactive and accessible features through private communication tools, real-time
notifications, video recording functionality, and mobile support. These enhancements
would bring the project into closer alignment with its overarching objectives but also
elevate the platform to meet the evolving demands of modern virtual education. By
addressing these areas, the system possesses the capability to become a more complete,
user-centered, and sustainable solution for digital learning in diverse educational

contexts.
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APPENDIX

APPENDIX

Questionnaire Sample

Final Year Project (FYP) Survey - Virtual
Classroom Platform

* Indicates reguired question

Section 1: General Information

Thiz section gathers general demographic information about the participants. The goal is to
understand your role in the educational process and your experience with online learning
platforms. This will help in better understanding how different users interact with virtual
learning tools.

1. Age ™

() Under 13

() 13-18years
O 19- 21 years
{:j 22 - 29 years
() 30-49years

{:} 40 and above

2. Gender *

D Male
() Female
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3. What is yvour role in the educational process? *

O Student

() Instructor/Lecturer

4. What type of educational institution are you associated with? *

O Primary School
() Secondary School
O Higher Education (College/University)

O Online Education Institution

O Other:

5. How often do vou use online learning platforms? *

O Daily
O Weekly

O Occasionally

() Rarely
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6. Which platform(s) have you used? *

Zoom

Microsoft Teams
Google Classroom
Moodle

Blackboard

(0 I R I R I A

Other:

7. What devices do you primarily use for online learning or teaching? *

[] pesktop Computer
|:| Laptop
[] Tablet

[] smartphone

|:| Other:
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Section 2: Overall Feedback on Current Virtual Classroom Platforms

In this section, the guestionnaire is seeking your overall feedback on current virtual
classroom platforms, focusing on real-time collaboration features and overall satisfaction.
our feedback will help in understanding the strengths and weaknesses of existing
platforms and inform the design of a more effective leaming/teaching tool.

8. How would you rate the real-time collaboration features (e.g., interactive "
whiteboard, live document editing, and videoconferencing) of current virtual
classroom platforms, considering potential limitations you've encountered?

1 2 3 4 5

Wery Dissatisfied O O O O O Very Satisfied

% How well do current virtual classroom platforms support student engagement
and participation?

Very Poor O O O O O Excellent

10. What is the most significant improvement you would like to see in online i
learning platforms? (Select at least one)

[] Beter realtime collaboration tools
Improved video/audio guality

More uzer-friendly imterface

More engagement and interaction features

Better instructor-student communication

L
0
0
U
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11. How likely are you to adopt a platform with strong real-time collaboration “
features like interactive whiteboard, live document editing, and
videoconferencing?

Very Unlikely O O O O O Wery Likely

12. How impaortant is the platform's interface being intuitive and easy to use for  *
you?

1 2 3 4 5

Mot Importamt At All O O O O O Very Important

13. How satisfied are you with the perfarmance of current virtual classroom .
platforms in terms of speed and responsiveness (e.g, no lag, guick load times)?

1 2 3 = 5

Yery Dissatisfied O O O O O Very Satisfied

14. How would you rate the current platforms in terms of stability during live .
sessions (e.g., rarely crashes, no major glitches)?

Wery Poor D O O O O Excellent
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Section 3: Current Challenges in Online Learning and Teaching

In this section, the gquestionnaire is aiming to understand the challenges you face while
using current online learming/teaching platforms. Your responses will provide valuable
insights into the limitations of existing systems and help in designing a more effective
virtual classroom that addresses these challenges.

15. What are the biggest challenges you face with current online "
learning/teaching platforms?

Lack of reaktime interaction with instructors/lecturers/peers/students
Difficulty collaborating on group projects

Poor video/audio guality during sessions

Lack of immediate feedback on assignments or activities

Difficulty in understanding/providing content due to limited interactive tools
Limited engagement methods with students/peers

Other:

I I I I A W A

16. How challenging is it to collaborate in real-time on documents and projects in
current online learning platforms?

Very Challenging
Challenging
Meutral

Mot Challenging

o O O0OO0O0

Mot Challenging at All
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17. How challenging is it to use interactive tools like virtual whiteboards during -
online classes in current platforms?

{:} Very Challenging

{:} Challenging

() Neurral

O Mot Challenging

{:} Mot Challenging at All

18. What challenges do you face when receiving feedback from instructors ar -
providing feedback to students in current online platforms?

Lack of reaktime feedback

Feedback is delayed or not timely

Feedback is unclear or difficult to understand
Limited feedback on assignments or activities
Difficulty in tracking feedback acrozs platforms

Other:

ODooOo0OoOd
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19. What challenges do you face when interacting with classmates or instructors *
outside of scheduled classes in current online platforms?

|:| Lack of informal communication tools (e.g., group chats)
Limited ways to connect with peers or instructors
Difficulty accessing previous communication or resources
Limited collaborative features outside of class

Technical issues (e.g., connection issues, device compatibility)

Ooooo

Other:

20. How often do you experience technical issues, such as slow internet or device *
compatibility problems, during online learning/teaching sessions?

D Never
O Rarely

C} Occasionally
O Frequently

D Always
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Section 4: Desired Features for a Virtual Classroom Platform

Herg, the questionnaire would like to know what features{functional & nen-functional) you
would like to see in a virtual classroom platform. These features will help in prioritizing the
tools and functionalities that matter most to users like you, in order to create a more
interactive and engaging online learning/teaching environment.

21. Which of the following features would you like to see included in a virtual

classroom platform?

Live video conferencing with
the whole class

Real-time document
collaboration (e.g., Google
Deocs-like functionality)

Interactive whiteboard for

drawing and solving
problems

Real-time chat functionality

File sharing and resource
management tools

Breakout rooms for small
group discussions

Polling or live quizzes during
lessons

Instant feedback on
assignments or classwork

Recorded lessons for future
reference

Mot Meeded

O

O

c O O O O O O

Needed

O

c O O O O O O
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22 How essential is it for a virtual classroom platform to support both -
synchronous (live classes) and asynchronous (recorded lessons, discussion
boards) learning options?

O Very Essential
O Essential

O Meutral

O Mat Very Essential

O Mot Essential at All

23. How important is it for a virtual classroom platform to provide high-guality -
video and audio even in low-bandwidth conditions (e.g., slow internet)?

Very Important
Important

Meutral

Mot Very Important

Mot Important at All

ONONONONG

24, How important are user authentication features (e.q., register, login, reset -
password, etc.) for a virtual classroom platform?

Very Important
Important

Meutral

Mot Very Important

Mat Important at All

ONONONONG
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25. How would you like to use the interactive whiteboard during online classes? *

Drawing/annctating diagrams or concepts
Collaborating on problems or exercises together
Sharing lecture notes or slides for realtime interaction

Solving eguations or mathematical problems together

I A A

Other:

26. How would you like to use videoconferencing during online classes? *

Participating in/Organizing live discussions and Q&4 sessions
Attending group meetings or collaborative sessions

Receiving realtime feedback from instructors/Providing real-time feedback to
students

Watching and interacting with live demonstrations or presentations
Asking questions during the lecture

Other:

N I Y I O

27. How would you like to use realtime docurment collaboration during online "
classes?

Collaborating with peers on group assignments or projects
Taking shared notes or summaries during lectures
Providing or receiving immediate feedback on assignments

Creating or editing documents together as a class (2.g., brainstorming sessions)

I

Other:

28. How important is it for the platform to be accessible on a wide range of "
devices, including low-end or older devices?

Very Important
Important

MNeutral

Not Very Important

Mat Important at All

O O 0O0O0
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Section 5: Collaboration and Peer Interaction

This section focuses on peer-to-peer interaction and collaboration in the virtual classroom
setting. The questionnaire wants to understand how impaortant collaboration tools/features
are to you and which features would encourage more meaningful engagement with
classmates/students during online classes.

29. How important is peer-to-peer interaction in an online class for you? *

Very Important
Important

Meutral

Mot Very Important

Mot Important at All

C O 00O

30. How often would you like 1o participate inforganize group activities or .
collaborative tasks in a virtual classroom setting?

O Freguently (At least once per week)
O Occasionally (1-2 times per month)

O Rarely (Less than once a month)

O Never
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31. How important is it for the platform to be able to support collaboration large- *
scale classes or sessions (e.g,, 100+ students) without performance degradation
(e.q., lag, crashes)?

Very Importamt
Important
Meutral

Mot Very Important

o 0O000O0

Mot Important at All

32. Which features would encourage you 1o engage more with your peers or *
students both during and outside online classes?

Group chats for collaboration

Virtual study groups or breakout rooms
Discussion forums or bulletin boards
Peer review tools for assignments

Collaborative tools for group projects

N

Other:

33. What kind of feedback would you expect to receive from "
instructors/lecturers/peers or provide to students/peers in the online learning
platform?

Realtime feedback during classes

Feedback on assignments or projects

Peer-to-peer feedback on group work

Feedback on participation or engagement in discussions
General progress or performance feedback

Other:

JoooOof
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User Testing Survey Sample

Final Year Project (FYP) User Testing
Survey - Virtual Classroom Platform

* Indicates required question

Section 1: General Information

1. What is your role in the educational process? *

o Student

O Instructor/Lecturer
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Section 2: System Performance

2. How quickly did the system respond to your actions (e.g., clicking buttons, *
navigating pages, submitting forms)?

O Very Fast (= 2 sec)
O Fast (< 3 sec)

O Average (4 - 5 sec)
O Slow (6-9 sec)
O

Very Slow (> 10 sec)

3. Did the system remain available without interruption during your session? *

O

Down (0% - 49% uptime)

Unreliable (50% - 89% uptime)

Occasionally Unavailable (90% - 94% uptime)
Mostly Available (95% - 98% uptime)

Fully Available (= 99% uptime)

O
O
O
O
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4. Were your filefassignment uploads working successfully? *

() Mo
() some
() Most
() Al

5. How quickly did your messages,/comments appear on others’ screens? *

O Delayed (>3 sec)
() Somewhat delayed (1-3 sec)

() Immediate (<1 sec)

6. Did collaborative tools (e.g., Online Document, Interactive Whiteboard) sync in *
real-time with others?

() Mo

() Somewhat

() ves

7. Have you encounter any errors or crashes? *

O Yes
(:j Mo
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Section 3: Compatibility & Accessibility

8. Which browser did you use? *

O Chrome

() Firsfox

D Microsoft Edge
D Safari

O Other:

9. How was the system’s performance on your browser? *

O Poor
D Fair
(:jl Good

O Excellent

10. Did the platform perform well under poor internet conditions? =

O Mot at all

D Somewhat

D Yes, it was usable
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Section 4: Usability, Security & Feedback

11. How easy was the platform to use? *

1 2 3 4 3 5]

Very Difficult O O O D D o Wery Easy

12. How confident are you in the platformy's authentication features (e.g., login, "
registration)?

O Mot at all

() Somewhat

O Mostly

() Fully secure

13. Were you able to reset your password successfully? *

O Yes, it worked easily
D Yes, but it was difficult
() Mo, I couldn't reset it

O I had to ask for help

14. How effective were the interactive feedback tools { e.g., quizzes, chat, file "
sharing, etc.) during your session?

1 2 3 4 5

Not effective o o O O O Very effective
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FINAL YEAR PROJECT

VIRTUAL CLASSROOM
PLATFORM WITH REAL-TIME
COLLABORATION FEATURES

Project Developer: Chong Kai Xuan
Project Supervisor: Dr. Suthashini a/p Subramaniam

Introduction:

Education has shifted from traditional classrooms to online learning, driven by technology and the
need for flexibility. However, many virtual platforms lack integrated collaboration tools, limiting
engagement and effectiveness. This project aims to bridge that gap by developing a unified virtual
classroom that seamlessly combines several real-time collaboration and interactive features, creating
a more dynamic, inclusive, and engaging learning experience.

Project Objectives:

> Develop a Comprehensive Virtual v Development Model: Agile Methodology
Classroom Platform

v" Frontend Development: HTML, CSS,
» Integrate the Real-Time Collaboration JavaScript, Socket.IO
Features

v"  Backend Development: PHP
» Facilitate Peer Interaction through

Interactive Tools v"  Database Management: MySQL

v" Local Development & Testing: XAMPP

Discussion:

v Integrated Real-Time Collaboration &
Interactive Tools:

Building on previous works, this platform

innovates in key areas like interactivity, ‘f‘ \éldinTconfSrencmgt o

s Fop A Fr : o eal-l1ime bocumen Iitin
mcluswlty_, and commu!'nt'y._ By umf)_'mg real-time & 'Coilabarative Whiteboarding
collaboratgon tools, optlm!zmg for diverse & Real-Time Chatting
technologies, and promoting peer engagement, & File Sharing

it transforms virtual learning into a dynamic, % Assignment Submission
participatory experience. < Quiz Assessments

Conclusions:

This platform bridges the digital divide by providing real-time collaboration and
accessibility, enabling students in remote areas to access quality education. It
simplifies content delivery for educators, offering real-time feedback tools for
more effective teaching. Additionally, institutions can leverage this solution to
reduce infrastructural costs, scale hybrid learning models, and improve student
outcomes.
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