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 Abstract– With the advancement of information technology 

throughout human history, traditional education has been 

modernized. Over the last decade, the immersive experiences 

have sparked significant interest in a variety of applications 

(including entertainment, commerce, and cultural tourism). It is 

clear that the usage of immersion in the education industry has 

opened up new avenues for learning and imparting knowledge. 

In this work, we offer a prototype for an immersive experience 

that serves as a preview of a larger picture. The immersive 

experience comprises a simulated institutional atmosphere with 

students outfitted with 3D characters that will serve as their way 

of engagement. The world is to be equipped with many features 

including a virtual assistant chatbot that will aid students in 

assisting in their daily tasks such as planners, reminders, todo, 

notices and others. The main goal is to provide an immersive 

form of education which is not constrained within physical walls 

and can be remotely accessed from everywhere. 

 
Index Terms– Education; Immersive education; Metaverse;  

3D  

I.   INTRODUCTION 

What if we could enter a personalized and immersive 

digital world with limitless potential? An environment where 

we can explore different spaces, meet individuals from all 

over the world, and even go on with our regular work and 

commercial operations without leaving the comfort of our own 

homes?  This is what the word "Metaverse" refers to in  
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essence. But what is it exactly? It is a visually immersive 

virtual reality arena where people can communicate with one  

another, attend events, explore worlds, buy and sell virtual 

items, and access a range of services.  

 

   In this project we aim to create such an immersive virtual 

experience that replicates the physical campus, enhancing the 

learning experience, fostering community engagement, and 

transforming the way we approach education and student life. 

 

A. Related Works 

The way we see it, immersive educational experiences 

have been a hot topic all around the globe. Few institutions 

have planned and tested such immersive experiences. Some of 

the related  works that have been under discussion or 

published are mentioned below: 

● Edorble, a virtual world platform designed 

specifically for online education and collaboration, 

allowing teachers and students to interact and learn in 

a virtual environment. 

● Cornell University's Virtual Embodied Laboratory, 

which uses an immersive environment to study how 

people learn and interact with virtual objects in 3D 

space. 

● A university in Florida proposed to create an 

immersive experience for their college campus as 

mentioned by EuroNews in one of their Youtube 

videos on Jan 14, 2022 

II.   METHODOLOGY 

We are aiming to create an immersive world from scratch 

using design skills and feature functionalities. This requires an 

extensive use of resources and application of concepts with 

efficient integration. As we explore more features we will be 

required  to adapt and extend our current flow of procedures. 

The discussion below is targeted towards creating the 

prototype of the system. 

A.   Proposed Plan 

We tried to figure out a proposed plan for the enormous 

workflow broken down into smaller steps. 

A Prototype on Immersive Education
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Fig. 1. A naive workflow in creating the prototype model 
However it is to be noted that the workflow represented in 

Fig. 1. is not native and can be customized variedly. 

 

B.   Technologies 

● Blender - This is a 3D Modeling software that is 

required to create the model assets for the system 

involving the environment, characters and others as 

per requirements. 

 

 
 

Fig. 2.1. Sample Workflow for Blender 3D 

 

● Unity -  Unity is a 3D/2D game engine and powerful 

cross-platform IDE for developers. This software 

enables us to encapsulate the static models with 

scripts and integrations. 

 

 
 

Fig. 2.2. Development Workflow inside Unity Engine 

 
● API Usage - The use of Unity Networking Services 

provides us with working with various APIs. These 

custom APIs will respond to user requests and 

provide data for handling. 

● Database Concepts - Database concepts are required 

to efficiently store, fetch and handle students‟ data as 

well as data pertaining to a particular feature.  

● Programming Concepts - Python and C# are 

tentatively the primary programming languages 

required. C# works with Unity to provide scripts for 

the engine and Python is required to create Flask 

APIs or to integrate various features. 

 

III.   PROGRESS 

The prototype is in its budding stage, however we could 

work with the very initial steps pertaining to its completion. 

These are listed below in further subsections.  

A.   Environment Model 

Our first step was to capture the real-life stills from the 

college campus and model it into a 3D schema using Blender. 

 

 
Fig. 3.1. Captures from the first floor Auditorium of Institute of 

Engineering and Management, Kolkata.  

 

 

 
Fig. 3.2. Captures from the first floor Corridor of Institute of Engineering 

and Management, Kolkata.  
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We gathered many pictures from the first floor of the IEM 

Management House building  and started working on 

reproducing it in the 3D form. 

 

We started off with building smaller assets like chairs, 

tables, fans, projectors, etc. Typical 3D models start with the 

default cube. This default cube is then modified by scale 

factoring, shaping, transforms  and many more. In the Edit 

mode, the major functions used involve Extrusion of regions, 

loop cuts, bevels, face insertion along with certain modifiers 

like boolean and solidify. 

 

 

 

 
 

 
 

 

Fig. 3.3. Wireframe view of a chair    

 

 
 

Fig. 3.4. Solid view of a projector   
 

Then we started compiling these smaller assets and 

replicated them into corresponding rooms - a meeting room, 

four classrooms and an auditorium replicated from the original 

building‟s layout. 

 

 
 

Fig. 3.5. Solid view of the Meeting room 

 

 
 

Fig. 3.6. Wireframe view of a classroom   

 

Finally we scaled these rooms and combined them to form 

a contiguous floor plan. After several weeks of constant 

designing and redesigning we could come up with a naive 

model environment. 

 

 
 

Fig. 3.7. Render view of Auditorium   
 

 
 

Fig. 3.8. Rendered view of a classroom  
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B.   Lobby System using Alteruna SDK 

The Unity Asset Store provides a wide range of libraries 

and SDKs that are integrated in today‟s games. One such SDK 

we are using for the lobby system is Alteruna SDK. This 

seamlessly helps us work on test servers to create and join 

lobbies.  

Upon installation of Alteruna via Unity, we are provided 

with sample prefab models. The RoomMenu prefab is one of 

them. This comes with a simple User Interface for starting or 

joining a server. Once a server is running, the server names 

appear in the list. 

There are prefabs for ThirdPersonCharacter controllers and 

required scripts. An example player model character has been 

associated with the scripts. This allows users to create or join 

lobbies  and with  the attached player model. The Alteruna 

SDK documentation provides a useful guide to integrating 

these libraries in a project. Finally a sample project is „built‟ 

through Unity into a .exe application package for Windows. 

 

 

 
 
 

Fig. 4.1. Standalone Applications with separate users 

 

C.   API Usage Testing 

As mentioned above Unity Networking Services is a native 

Unity library that seamlessly integrates the networking system 

into the game engine. Through this we had to implement a 

networking script to perform “GET” and “POST” operations 

on a public API for testing. 

The API shown below is a public API which has both GET 

and POST endpoints. The networking scripts were 

implemented for each endpoint. For GET endpoint, a getter 

script is applied which works on creating a coroutine to 

constantly create a webrequest and to yield fetched data.  

 

 
 

Fig.5.1. Preview of GET and POST 
 

D.   Results 

The 3D environment made using Blender can be exported 

into .glb or .fbx format and imported back into Unity while 

keeping all the scripts and backend consistent. One such 

capture is shown below:  

 

 
 

Fig. 6. A naive integration of Blender and Unity Projects 
 
Please note that the environment appears white in 

Unity due to incompatible texture formatting  in .fbx and 
this can be fixed by texture-to-texture mapping.  

Apart from the overall view of the project, certain 
metrics on mapping the real environment and virtual 
environment can be considered: 

● Accuracy - This is an overall score of how the 
virtual environment represents the real 
environment with detailed proportions, textures 
and overall fidelity. The accuracy score for this 
environment is equivalent to about 70-80% 
subjectively.  

● Completeness - It defines whether the essential 
elements of the real environment are captured. 
The modeled environment has been made to 
capture even the smallest of assets ranging from 
round tables, chairs, boards to minuscule switches 
or helpline keypad. 
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● User experience - This revolves around gathering 
feedback from users through surveys, testing and 
observations. However this metric is yet to be 
evaluated once the prototype is ready to be 
deployed. 

 

E.   Next Steps to Consider 

The progress till here is a rough component-by-component 

approach towards working on a larger integration. These 

functional components play a major role in shaping the very 

immersive world and help us to work on the whole with close 

details. However there are many other key-points that are yet 

to be implemented, tested and integrated. Some of them are 

mentioned below: 

 

● Efficient Database Management Systems are to be 

implemented to handle concurrent data. Some 

possible approaches could be setting up a database 

repository and transacting it with REST calls. 

● Security measures need to be added in the form of 

Authentication and Login systems. This ensures 

students to have their own share of personalization. 

 

● Text-based and voice-based chat system functionality 

 

 

● Setting up a virtual assistant based chatbot that helps 

to interact with students individually in the form of 

text responses to queries. 

● Player Model interaction with user‟s keypresses to 

interact with surrounding objects and to toggle 

settings. Example: To „~‟ to enable voice chat or „E‟ 

to interact with the chatbot. 

● Overall design of the modules as well as model and 

code optimization. 

IV.   CHALLENGES 

The creation of a prototype is a long journey of creating, 

debugging and testing. With each new advancement in the 

unknown domain we face multiple challenges and are still 

figuring out how to work around them. Some of them are: 

 

● Model Optimization according to device 

configuration (PC or VR) 

● Concurrent Player Handling and Server Limit 

● Animation fixes for clients' end 

● Complex Data Handling 

● Login System and Security Measures 

● Please note that the above list is not exhaustive and 

we are yet to face many such challenges in our way. 

However we are required to keep an open mind and 

tackle through each challenge as we progress. 

V.   DISCUSSION 

A.   Future Scope 

This prototype is just a key to unlocking and harnessing a 

whole new domain of education. The future scope of such a 

prototype is endless in varied fields. Some of them are:  

● Integration with Blockchain Technology to create a 

secure platform for managing student records, 

certifications, and achievements. 

● Expansion to Other Educational Institutions to create 

global campuses 

● Adding of personalized features catering to the 

student's performance 

 

B.   Conclusion 

In conclusion, the idea of a metaverse has the potential to 

fundamentally alter how we interact with virtual worlds and 

each other. This is a game-changing idea by offering a cutting-

edge educational platform that distinguishes our institution 

from others. Furthermore, if we succeed, we can influence the 

direction of education by embracing this technology and 

supporting its advancement, and we can build a more cohesive 

and welcoming community inside our college.  
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