
          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                        Volume: 09 Issue: 04 | April - 2025                           SJIF Rating: 8.586                                 ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM45166                                 |        Page 1 

            Virtual Classroom 
 

Aman Kumar Muskan Khushi Mohit 

Department of CSE Department of CSE Department of CSE Department of CSE 

Chandigarh University Chandigarh University Chandigarh University Chandigarh University 

Mohali-140413  Mohali-140413  Mohali-140413 Mohali-140413 

22bcs11254@cuchd.in 22bcs11432@cuchd.in 22bcs10736@cuchd.in  22bcs14664@cuchd.in 

 

 

 

Abstract- The goal of the virtual classroom project is to develop a 

feature-rich online learning environment that can meet the requirements 

of instructors and students. In order to construct a system that includes 

features like live video conferencing, screen sharing, chat, file sharing, 

virtual whiteboards, and interactive quizzes to improve the virtual 

classroom experience, the project makes use of jQuery, HTML, CSS, API, 

JavaScript, C#, React, and OOPs. While classroom construction and 

management give teachers the freedom to set up and run virtual 

classrooms as needed, user identification and authorisation are included 

to guarantee the security of the system. To guarantee its operation, 

performance, and security, the project is extensively tested and debugged. 

The virtual classroom initiative may prove to be a good substitute for 

conventional classroom-based instruction. particularly in view of the 

COVID-19 epidemic that is currently affecting the world and requiring the 

extensive use of remote learning. 

Keywords—Virtual Classroom, CSS, HTML, API, Javascript, React. 

 

INTRODUCTION 

To create a fully effective virtual classroom system, the project combines 

backend technologies like C# and OOP concepts with cutting-edge web 

technologies like jQuery, HTML, CSS, JavaScript, and React. The main 

elements, which are all intended to mimic and improve the traditional 

classroom experience in a digital format, are interactive quizzes, live video 

conferencing, screen sharing, chat features, file sharing, and virtual 

whiteboards. With the diverse tools available to them for creating and 

managing virtual classrooms, educators can arrange these spaces to best suit 

their pedagogical requirements. User identity and permission procedures 

further guarantee system security, safeguarding private information and 

preserving participant privacy. To guarantee peak speed, security, and 

usability, the project is put through extensive testing and debugging.This 

research study explores the features and architecture of the virtual 

classroom. 

The emergence of virtual classrooms has transformed the educational 

landscape, offering a flexible and accessible environment for both students 
and teachers. This shift has become particularly significant during the 

COVID-19 pandemic, which has forced many educational institutions to 

adopt distance learning methods. Technologies such as HTML, CSS and 
JavaScript have made it possible to create virtual classrooms that faithfully 

simulate the interactivity of traditional classrooms. These platforms have 

grown to include features such as live video conferencing, real-time chat, 
screen sharing, and virtual whiteboards that provide rich and dynamic online 

learning for students and teachers. However, developing such systems 
presents challenges related to user engagement, security, scalability, and 

availability. 

 
The goal of the virtual classroom project is to create a safe and engaging 

online learning platform. One of the key goals is to ensure user privacy 

through robust authentication and authorization mechanisms. In 
addition, the platform will support active student engagement through 

interactive tools such as virtual whiteboards and quizzes. The system 

will also facilitate real-time communication through reliable video 
conferencing, chat and screen sharing features, ensuring smooth 

interaction between teachers and students. Accessibility will be a key 

theme, with the platform designed to accommodate users of varying 
technical abilities and be compatible with devices such as desktops, 

tablets and smartphones. Educators gain the flexibility to create and 

manage virtual classrooms with customizable options tailored to their 
specific teaching needs. The platform, which ensures the scalability and 

performance of the system, will be able to handle large volumes of 

users without performance issues, making it suitable for wide use in 

education. The platform will also be designed for future expansion, 
enabling the integration of other advanced features such as AI-driven 

tools, personalized learning modules and data-driven insights for 

performance evaluation. Through this effort, the project aims to provide 
an effective and innovative solution that meets the current demands of 

online education. 

While the current platforms offer video conferencing, they may lack the 

complete integration of interactive elements like whiteboards and real-
time file sharing. Some of these solutions are expensive or require 

proprietary software. The proposed system attempts to address these 

limitations by building a lightweight, browser-based virtual classroom 
using open-source web technologies. 

 

 

Fig.1. [1] The chart illustrates the expected growth of the global virtual 

classroom market, projected to reach USD 

193.19 billion by 2028. It highlights significant increases across regions, 

driven by the rising demand for online 

education solutions. 
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Fig.2 [2] The above graph represents Higher Education 

Online Learning participation during COVID-19 in India. 

 

LITERATURE SURVEY 

 

The paper "Learning Management System-Based Evaluation to 

Determine Academic Efficiency Performance" by Brenda Juárez 
Santiago and colleagues [3] focuses on assessing the academic 

efficiency of Learning Management Systems (LMS) through a 

detailed evaluation of various LMS tools, platforms, and user 
interactions. It highlights the importance of systems like 

Moodle, Edmodo, and Schoology in enhancing virtual education 
and addresses factors such as accessibility, software 

architecture, and user engagement in the learning process 

The article "Intelligent Student Information System" by M.A. 

Norasiah and A. Norhayati [4] presents a system designed to 

manage and monitor student data. It uses technology to improve 
the efficiency of student record management in educational 

institutions. The system integrates various features such as 

academic performance tracking, student profiles, and report 
generation. It also enhances communication within the academic 

environment by providing updates on assignments, faculty 

schedules, and results. This approach simplifies administrative 
tasks and ensures real-time access to data. 

The "Web-Based School Administration System" by 

Venkateshwar Amingad, Sushma Poornima, and Harish Arpitha 

[5] presents an online platform designed to modernize and 
streamline school administration. The system replaces traditional 

paper records with a web interface, enabling school staff to 

manage student and faculty data efficiently. It includes secure 
user authentication, allowing authorized users to access and 

update records. The system is built on a database (SQL servers) 

and offers interfaces for both administrators and students, 
ensuring ease of access to academic records, faculty 

information, and course planning tools. The solution improves 

operational efficiency, reduces processing time, and increases 
security compared to traditional systems . 

The paper "Virtual Learning Assistance for Students" by M. 
Jagadeeswari, C.S. Manikandababu, R. Balaji, and A. Gowtham 

Kumar 

[6] discusses the development of a virtual learning platform that 
aids students through a variety of learning support features. The 

system includes tools for managing learning resources, 

assignments, and communication between students and teachers. 
The focus is on creating a more interactive and accessible 

environment for students, addressing challenges such as time 

constraints and the need for real-time communication. 

The paper "A New Approach to E-Learning (E-Web Class)" by 
Vardaan Mittal, Jatin Patwa, Mukul Dabi, and Rishi Raj Somani 

[7] presents an innovative method for enhancing the traditional 

classroom experience through a web-based platform. This 
system, referred to as the E-Web Class, facilitates an interactive 

and efficient learning environment by enabling teachers to upload 

teaching videos, study materials, and links, allowing students to 
access content anytime. Additionally, students can ask questions 

in a chat interface, enabling a more comfortable way of clarifying 

doubts without the pressure of a physical classroom setting. 

The chapter titled "Virtual Classroom Platform Development" 
by B.G. Kodge [8] in the book Redefining Virtual Teaching 

Learning Pedagogy explores the structure and key functionalities 

of a virtual classroom system. It emphasizes the roles of user 
registration, student and teacher portals, and administrative 

controls as core elements. The platform facilitates interactive e-

classroom experiences, allowing teachers to manage virtual 
sessions and exams while students can access live video 

sessions, attend lectures, and take exams online.The 

development approach includes using free and open-source 
software, creating user- friendly interfaces, and implementing 

robust backend systems to ensure seamless interactions among 

students, educators, and administrators. The author also covers 
the setup of examination modules, where students can log in, 

start, and complete exams in a controlled environment. 

The paper "An Empirical Performance Evaluation of 

Universities Website" by S. Kaur, K. Kaur, and P. Kaur (2016) 

[9] assesses the performance of Indian university websites 
through automated tools. The study focuses on key performance 

metrics such as loading time, page size, the number of requests, 

and speed, which were evaluated using tools like Pingdom, 
GTMetrix, and Website Grader. These tools helped quantify 

how well each website performed in terms of accessibility and 

user experience. The researchers highlighted that optimized load 

times and efficient navigation can enhance the usability of 

university websites, improving information accessibility for 

students and staff.The study reveals the variation in performance 
across different websites, identifying factors that contribute to 

faster load times, such as minimizing HTTP requests and 

optimizing images. Additionally, the research stresses the 
importance of using user-centered design features like clear 

navigation, accessibility options, and reliable site performance to 

support a better educational experience online. 

The study "Web Navigation and Usability Analysis of 
Educational Websites in Pakistan" by Nazish Nouman and 

Ahmer Umer [10] investigates the usability and navigational 

effectiveness of educational websites in Pakistan. Conducted as 
part of the 2019 International Conference on Data and 

Information Processing, the research assesses over 

100 websites from Pakistani educational institutions, examining 

navigation structures, user- friendliness,  and  overall  
accessibility.Findings 
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indicate a significant gap in design consistency, navigation ease, 

and responsiveness, particularly on mobile devices. Nouman and 
Umer conclude that these websites often lack intuitive 

interfaces, which impacts students' and faculty members' 

engagement. The authors recommend adopting standardized 
design practices and optimizing layouts for a range of devices to 

improve usability across different user demographics. 

The paper "Virtual E-Learning in Indian Educational System for 

Web-Based Access Control Scheme," by Vaishnavi Agarwal and 

co-authors [11], explores the implementation of secure and 
accessible e-learning platforms in India. It emphasizes using 

web-based access control to address security and privacy 

concerns that arise when managing user data and permissions in 
educational environments.The proposed system highlights the 

importance of a reliable, scalable framework that provides 

secure access to resources, considering India's educational 
infrastructure challenges. By focusing on user authentication, 

the platform aims to enhance access control, ensuring that only 

authorized individuals—such as students, teachers, and 
administrators—can access specified educational resources. This 

access control mechanism helps maintain confidentiality while 

supporting the flexibility needed for online learning. 

The "Virtual Classroom System" by Rajnish Kumar and Swati 
Shahi [12] is an Android-based education platform designed to 

enhance learning accessibility and provide students with a 

convenient tool for academic resources. This application enables 
video lecture streaming from a centralized server via Wi- Fi. 

Once registered, users gain unique IDs to access the system, 

which organizes video content by academic year, branch, and 
subject for easy access. In addition to video lectures, students can 

download resources like PDFs and presentations, making it a 

well-rounded educational tool. Faculty members can upload and 
manage video content and resources through an admin interface. 

Built using Java, MySQL, and Android Development tools, the 

system is designed for portability and user- friendliness, 
allowing students to access content as long as they're connected 

to the same network as the server. 

The paper "A Real-Time Virtual Classroom System with Two-

Way Communication for Distance Learning at King Mongkut’s 
University of Technology Thonburi" by Surachai Suksakulchai 

and Chalathip Chunkul [13] discusses the development of an 

interactive virtual classroom designed to address the challenges 
of bandwidth limitations and the demand for higher education in 

remote areas. Developed at King Mongkut’s University of 

Technology Thonburi (KMUTT), the system supports real-time 
video broadcasting, live chat, and a virtual whiteboard, enabling 

effective two-way communication between instructors and 

students despite bandwidth constraints.The system allows 
instructors to present lectures through video streaming and visual 

aids, while students engage via a chat interface where they can 

ask questions or participate in discussions. Notably, the virtual 
whiteboard feature is designed to accommodate latecomers by 

replaying previously drawn content, ensuring that students 
joining mid-session can catch 

up seamlessly. The system is implemented using PHP and 

MySQL, supporting the management of user data and 
communication flow effectively. 

The paper An Interactive Virtual Classroom - Multimedia 

Distance Learning System by S.G. Deshpande and Jenq-Neng 

Hwang [14] presents a comprehensive design for an interactive 
virtual classroom that leverages multimedia technologies for 

distance learning. This system was developed to allow real-time 

engagement for remote students, enabling them to participate in 
lectures through both audio-visual streaming and interactive 

features. Key to its design is the integration of digital media 

compression techniques, which make it possible to efficiently 
deliver video, audio, and other learning materials over public 

networks. 

The paper Web-based Interactive Virtual Classroom using 

HTML5-based Technology [15] by Nattha Buasri, Tanasak 
Janpan, Ularn Yamborisut, and Damras Wongsawang explores 

the development of a virtual classroom platform utilizing 

HTML5. This platform aims to enhance online learning by 
enabling real-time communication between students and teachers 

and providing flexibility in accessing materials. HTML5's cross-

platform compatibility facilitates seamless integration, 
improving the interactive experience in virtual education settings 

and addressing limitations in traditional distance learning. 

Hsu’s 1989 article “Role-Event Gaming Simulation in 

Management Education: A Conceptual Framework and Review” 

[16] explores the integration of simulation games in 
management training. The framework highlights the unique 

benefits of role-based simulation in fostering experiential 

learning, particularly valuable in developing managerial skills. 
The study outlines how simulations serve as controlled, risk-free 

environments where learners can actively engage in decision-

making and problem-solving processes, mimicking real-world 
scenarios. Hsu connects these activities to Bloom’s taxonomy, 

emphasizing their potential to support a range of cognitive skills 

from comprehension to evaluation. 

The article Designing a Virtual Classroom by Murray Turoff 

[17], published in the International Journal of Educational 
Telecommunications (IJET) in 1995, discusses the design and 

potential of virtual classrooms for enhancing education. Turoff 
highlights the importance of multimedia courseware, which 

integrates various tools like authoring agents, user agents, and 

distributed databases, to provide a flexible learning environment. 
One key challenge noted is the lack of seamless integration 

between current software and the need for educators to manage 

the growing volume of communication and content in such 
systems. 

 

A significant part of the article focuses on collaborative learning 
in virtual classrooms, emphasizing how virtual environments 

facilitate activities like debates, group projects, and case studies, 

which are often difficult to implement in traditional classrooms. 
Turoff argues that even technical subjects can benefit from such 

interactive learning methods, which engage students more 

http://www.ijsrem.com/
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deeply in the material. [17] 

Davis, N. E., & Roblyer, M. (2005). Preparing teachers for 
"technological schools": Evaluation of teacher training 

programs. Journal of Educational Technology Research, 37(4), 

399-411. The demand for educators with experience in virtual 
education is growing as more and more classrooms are being 

held virtually. An online teacher preparation program is assessed 

in this study. The initiative was successful, according to the 
authors, in producing virtual teachers and encouraging a 

favourable attitude towards online learning. 

 

             SYSTEM ARCHITECTURE AND DESIGN 

 
The system consists of two major components: the client-side (front-

end) and the back-end (server-side). The front-end, developed using 

HTML, CSS, and JavaScript, provides a user-friendly interface with 
responsive design, ensuring a seamless experience across devices 

such as mobile, tablet, and desktop. HTML structures the web pages 

with elements like buttons, forms, and media sections, while CSS 
ensures consistent and visually appealing layouts. JavaScript powers 

the platform's interactivity, enabling features such as video 

conferencing and real-time communication. On the server-side, real-
time interaction is facilitated, allowing users to communicate, share 

data, and collaborate on tools like the whiteboard. The system 

architecture is designed to be scalable and modular, allowing for the 
future addition of features such as assessments or AI-powered 

feedback systems, making it a versatile and robust platform for 

online learning. 
 

 

 
 

    FEATURES AND FUNCTIONALITY 

 

1. Live Chat 

The group chat, direct messaging, file sharing, and other capabilities are all 
part of the chat system's multi-user capacity. 

 

2. Virtual Meetings 

Using WebRTC technology, the video conferencing solution allows for 

multiple participants with low latency. 

 

3. Collaborative Whiteboard 

Using the HTML5 Canvas API, a shared whiteboard is provided for 
annotation and drawing. 

 

4. Sharing of Files 

Documents are temporarily kept on the server and are available for 

download and upload by users. 

 
 

 

 

METHODOLOGY 

 

 
Fig.2. FLOWCHART 

The above flowchart outlines the development of a virtual classroom, detailing 

steps from designing the user interface to backend construction, API 
integration, testing, debugging, deployment, and ongoing maintenance for a 

robust application. 

The following procedures are involved in setting up a virtual classroom with 

jQuery, HTML, CSS, API, JS, C#, and React: 

 

1. Design the user interface: The user interface for a virtual classroom must 

be responsive and intuitive, adapting to various devices like mobile, tablet, and 
desktop. It includes content structure, visually appealing layouts, and dynamic 

elements for real-time interaction, such as chat and video conferencing. 

Accessibility is key, ensuring that users of all abilities can engage with the 
platform. Scalability and availability are also critical to support large numbers 

of users without performance degradation. 

 

2. Front-end application: The front-end application focuses on client 

authentication, API connectivity, and delivering a seamless user interface. It 
ensures that users can interact with real-time features like chat, whiteboards, 

and video conferencing. The application is designed to manage multiple users 

efficiently, providing a responsive and scalable experience. API connectivity 
plays a key role in enabling smooth communication with the backend for tasks 

like user management and content delivery. 

 

3. Construct the backend: The backend manages server-side 

http://www.ijsrem.com/
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logic, including data storage, validation, and user interaction processing. It 

handles secure input validation, ensuring user data and uploads are processed 
safely. The backend also integrates with databases for storing classroom 

resources, profiles, and session data. APIs enable the front-end to communicate 

with the backend in real-time, supporting features like file sharing and live 
interactions. Scalability ensures the system can handle increasing users and 

functionality. 

4. Integration APIs: APIs for combining data sharing, video conferencing, 
and other tasks necessary for online learning environments. 

 

5. Testing and Debugging: Perform performance and security tests on virtual 

classrooms using both automated and manual testing methods. 

6. Deployment and Maintenance: Implement the virtual classroom on the 

network server, oversee its performance, and administer the system to guarantee 

its ongoing functionality and security. 

 

The following procedures are involved in putting the virtual classroom project 

employing jQuery, HTML, CSS, API, JS, C#, React, and OOPs into practice: 

1. Project setup: Use Visual Studio and other necessary software packages 

to set up the development environment and create a new project folder. 

 

2. Create the user interface: Using HTML and CSS, create the user interface 

design while adhering to the design specifications and taking the system’s 

accessibility and usability needs into account. 

 

3. Create the front-end: The user interface, client-side validation, and API 

connectivity are all part of the front-end of the virtual classroom system that is 
created using jQuery, React, and JavaScript. 

 

4. Create the back-end: Write the server-side code for the virtual 

classroom system using C# and OOPs. This code includes the database 
integration, server-side validation, and API. 

5. Integrate APIs: Use Zoom or Google Meet for video conferencing, as 

well as other APIs for file sharing and other capabilities needed for the 

virtual classroom system. 

 

6. Put user authentication and authorisation into practice: Put user 

authentication and authorisation into practice to guarantee that the virtual 

classroom system and its features are only accessible by authorised users. 

7. Put in place the ability to build and manage virtual classrooms, including 

the ability to place teachers and students in classrooms. 

8. Add features to the virtual classroom: To improve the experience of 

using the virtual classroom, add capabilities like screen sharing, chat, file 
sharing, virtual whiteboards, and interactive tests. 

9. Test and debug: Perform automatic and human functional, performance, 

and security testing on the virtual classroom system. Troubleshoot any 
problems that surface while testing. 

 

10. Install and maintain: Install the virtual classroom software on a web 

server, keep an eye on its functionality, and maintain it 

to guarantee that it stays secure and operational. 

 

This flowchart illustrates the systematic approach taken in the development of 
the virtual classroom platform. Each step in the process is critical to ensuring a 

successful implementation of the application, facilitating a seamless learning 

experience for users. 
 

 

RESULT 

 

The virtual classroom project makes effective use of jQuery, HTML, CSS, 
API, JS, C#, React, and OOPs to give teachers and students a virtual 

learning environment. To improve the virtual classroom experience, the 
system provides features including chat, knowledge sharing, virtual 

whiteboards, interactive quizzes, video conferencing, and teleconferencing. 

Enable user identification and authorisation to guarantee that the virtual 
classroom and associated procedures are only accessible to authorised users. 

Teachers can construct, administer, and assign students to virtual classrooms 

through the use of classroom design and administration tools. To guarantee 
the system's functionality and safety, it has undergone extensive testing and 

tuning. 

 
 

 

 
 

 

 
 

 

 
 

 

 
Fig.3. Sign up Page 

The signup page serves as the gateway for new users to access the 

virtual classroom platform. It is designed to facilitate a smooth 

and user-friendly registration process, ensuring that students, 
educators, and administrators can easily create their accounts. 

 

 

Fig.3. White board 

The virtual whiteboard allows instructors and students to collaborate in real-

time, sharing ideas, writing, 

http://www.ijsrem.com/
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drawing, and visualizing concepts to enhance the learning experience. 

 

 
Summary of Overall Results 

1. Performance: In normal network settings, the application performs 

admirably; nevertheless, in low bandwidth scenarios, video 

conferencing suffers. File sharing and real-time chat worked reliably 

in a variety of network configurations. 

 
2. User Experience: Users reported that the system was responsive and 

easy to use, while they did have a few small feature requests—

particularly for the video conferencing and collaboration capabilities. 
 

3. Scalability: For moderate class sizes, the system scales well; however, 

for bigger groups or more resource- intensive tasks, such as high-
definition video streaming, further optimisation would be necessary. 

 

4. Security: While there are some basic security measures in place, future 
developments should concentrate on more rigorously safeguarding 
chat and video data, particularly for educational
 institutions. 

 

Recommendations for Future Work 

Based on the results, several improvements are recommended: 

 

1. Scalability Improvements: To manage bigger groups and more 

demanding activities, use server-side optimisations or cloud-based 

services like AWS or Azure. 

 

2. Advanced Functionalities: Increase the number of collaboration tools 

available, like quizzes, group activities in breakout rooms, and 
improved whiteboard functions like shape recognition and equation 

input. 

3. Security: Encrypt all channels of communication end-to- end and 

utilise role-based access control (RBAC) to govern the permissions 
of various users (teacher, student, visitor, etc.). 

4. Enhanced Video Quality: To enhance performance in low-bandwidth 
scenarios, look into more effective video compression algorithms or 

peer-to-peer video routing strategies. 

 

To sum up, the program for virtual classrooms demonstrated encouraging 

outcomes, with a user-friendly design and a multitude of real-time 
capabilities. More refinement is required before using on a bigger scale. 

Further refinement is necessary for larger-scale use and enhanced security, 

making it a viable option for small to medium-sized educational institutions. 
 

 

         CONCLUSION 

 

Thus, to create a virtual learning environment that satisfies the demands of both 
teachers and students, the virtual classroom project makes use of jQuery, 

HTML, CSS, API, JS, C#, React, and OOP. By providing features like real-

time video conferencing, interactive discussion, information sharing, virtual 
whiteboards, and peer-to-peer questioning, the system improves the virtual 

classroom experience. While establishing and managing classes allows 

educators the freedom to create and administer virtual classes as needed, user 
identification and authorisation are required to safeguard the system. To 

guarantee system functioning, performance, and security, testing and debugging 

are necessary. All things considered, the productive virtual classroom initiative 
has produced a useful online learning environment that can replace traditional 

classroom instruction. 
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