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Abstract— Effective and effective team building is the
cornerstone of success in hackathons, where
participants work together actively to develop
innovative solutions in a limited amount of time but the
traditional methods of team mobilization often lead to
inconsistent skills, unfair allocation and poor outcomes.
To address these challenges, our project introduces
TeamFusion, a comprehensive competency-based team
building platform. By allowing team builders to define
the skills required for a specific role, TeamFusion
makes it easy to screen targeted applicants through
coding and MCQ testing. The platform ranks
applicants based on their performance and
recommends the best candidates. To ensure alignment,
TeamFusion organizes virtual meetings through
platforms such as Google Meet or Zoom, allowing team
members to communicate and discuss their
productivity capabilities This approach facilitates team
building, ensures alignment of skills, fosters effective
collaboration, and ultimately increases productivity
and project success. TeamFusion not only solves
traditional team building inefficiencies but also sets a
new standard for hackathon preparation and execution.

Index Terms: Hackathons, Team Building, Skill
Assessment, Collaboration, Virtual Meetings.

I INTRODUCTION

Hackathons have emerged as global phenomena,
fostering creativity and innovation in various
industries such as software development, healthcare,
artificial intelligence, etc. These events bring
together individuals with different skill sets and lets
them collaborate on solving real-world problems in a
timely manner. Despite its growing popularity, one
key challenge remains: building effective and
cohesive teams.

In a traditional hackathon setting, participants
typically rely on assembling teams based on limited
interaction or random selection. Such strategies often
result in imbalanced teams with mismatches between
roles and skills. For example, a team may be
composed of individuals with overlapping expertise
despite having important competencies, leading to

ineffective ~ workflows and poor outcomes
Furthermore, team  members  with  their
incompatibility can increase communication gaps
and impede growth and innovation.

TeamFusion seeks to revolutionize the hackathon
team-building process by addressing these pain
points. The platform empowers team builders to
identify the skills required for each role, ensuring a
balanced knowledge sharing. Candidates undergo a
rigorous coding and MCQ assessment tailored to the
desired skills, and the selection process is guided by
their rank. Unlike traditional methods, TeamFusion
emphasizes both skill matching and interpersonal
interaction. By communicating pre-hackathon
through virtual meetings, the platform ensures team
members can collaborate effectively and achieve
their goals.

This paper examines the conceptual design and
implementation of TeamFusion, and details its
potential to revolutionize the hackathon experience.
Through an integrated skill analysis, ranking
allegory.

1. LITERATURE REVIEW

The importance of effective teamwork in
collaborative environments, such as hackathons and
freelancing projects, has been well-documented in
various studies. Platforms that utilize skill-based
matching have been shown to significantly improve
both team performance and user satisfaction.
Research indicates that when individuals are paired
with others whose skills complement their own, the
likelihood of effective collaboration increases,
leading to enhanced project outcomes [1]. This
finding aligns with the objectives of TeamFusion,
which aims to connect users based on their specific
skills and project requirements, thereby optimizing
team composition.

The role of user-centric design in enhancing platform
engagement and satisfaction cannot be overstated.
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Studies have demonstrated that platforms that
prioritize intuitive interfaces and seamless navigation
experience higher retention rates and user satisfaction
[2]. The ease with which users can navigate a
platform directly influences their willingness to
engage with its features, such as skill testing and team
matching. For TeamFusion, adopting a user-centric
design will be key to ensuring that users can
efficiently access and utilize the platform’s various
features, including team building and project
collaboration.

Furthermore, the community aspect of platforms has
been shown to have a significant impact on the
success of collaborative projects. A strong, engaged
community provides networking opportunities and
facilitates feedback mechanisms, both of which are
crucial for fostering innovation and enhancing
collaboration. Research suggests that platforms that
encourage community engagement tend to report
better project outcomes, as participants can share
ideas and receive constructive feedback throughout
Table 1. Coding Platform comparison

the project lifecycle [3]. In the case of TeamFusion,
integrating networking features and feedback
systems could play a vital role in helping users
collaborate more effectively and develop more
innovative solutions.

Another critical factor for success in collaborative
environments is diversity. Research has consistently
shown that diverse teams bring a variety of
perspectives, which can lead to more innovative
solutions. Teams composed of individuals with
diverse skills, backgrounds, and experiences are
more likely to approach problems from multiple
angles, fostering creativity and improving problem-
solving capabilities [4]. This principle is particularly
relevant in hackathons, where teams are often tasked
with finding creative solutions to complex problems
in a short period. TeamFusion's emphasis on diverse
team composition could enhance creativity and
innovation by encouraging users to collaborate with
individuals from varied backgrounds.

Feature TeamFusion Upwork Freelancer Hackerearth Devpost
Build Allows users to Focuses on Designed for Platform for Facilitates
your create and manage individual hiring individual coding team
own teams with shared freelancers for freelancers. challenges, not | formation for
team goals and expertise | specific projects. team building. hackathons.
alignment.
Finding Provides smart No team-building | Only individual Helps coders Offers options
ateam matching features; focused freelancers can join teams for | to join existing
algorithms to help on client- be hired. hackathons. hackathon
users find like- freelancer teams.
minded team relationships.
members.
Leaderb Tracks team Does not include Lacks Leaderboards Features
oard performance and gamified ranking leaderboard showcase top- rankings for
provides rankings systems. features. performing participants in
across projects and coders in hackathons
challenges. challenges. and
competitions.
Direct Clients can connect Enables direct Provides direct Allows coders Focuses on
Client via platforms, but communication messaging and | to interact with hackathon
Interacti no direct with clients for interaction companies participation,
on interaction is project details. between hosting not client
provided. freelancers and challenges. projects.
clients.
Mentors Relies on peer Offers access to Includes Does not Mentorship is
hip collaboration and | mentors for project mentoring provide formal not a focus
/Coachi project-based and career services for mentoring area.
ng learning. guidance. freelancers. options.
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Portfoli Allows users to Freelancers display | Profiles include Focused on Participants

o/ showcase team and | work portfolios for portfolios for coding can showcase

Work individual projects clients. attracting challenges projects and

Showca via detailed clients. without contributions

se profiles. portfolio in hackathons.

features.

Matchin Uses Al-based Matches Matches Does not use Relies on

g algorithms to freelancers with freelancers with matching manual

Algorith | match users based clients based on relevant client algorithms; selection of

ms on skills, goals, and project projects. participants join hackathon
interests. requirements. open teams.

challenges.
I1. PROPOSED SYSTEM React, backend services using Spring Boot and Flask,

The proposed methodology for TeamFusion outlines
a structured approach to developing a platform that
facilitates effective team formation for hackathons
and collaborative projects. The methodology begins
with a clear objective: to create a robust, user-friendly
system that matches individuals based on their skills
and project requirements. The system will adopt a
modular architecture, featuring a frontend built with

System Architecture

|

|

| docker
| R - - - -
| (| |
[ [ I
| N | I React
| = [ |
| I | | ~ tailwindcss
[ [ |
| 1 >
I = (. | —aXlos
| [ |
| |1 |
[ [ |
| ) | I | ledux Toolkit
| I | (C’ ;
| [ |
i = J | ks= = =i

Users | Frontend

and data management through Firebase and
MongoDB. This design promotes scalability and ease
of maintenance. Skill assessment tools will be
developed to evaluate a variety of competencies,
generating comprehensive user profiles. The Team
Matching Algorithm will analyze these profiles
alongside project specifications to ensure optimal
team pairings.

Firebase

. mongoDB

Containerization

Fig. 1: TeamFusion Architecture Design

The architecture of TeamFusion is structured to
ensure seamless interaction between users, the
frontend, backend, and the database, facilitating
efficient team formation for hackathons and
projects.The frontend is built using React for a
dynamic user interface, enhanced with Tailwind CSS

IJIRT 176439

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

for responsive design and styling. State management
is handled by Redux Toolkit, which efficiently
manages application state, while Axios is utilized for
making HTTP requests to the backend. Users interact
with the frontend to submit requests, take skill
assessments, and view potential team matches.
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The backend is composed of two main components:
Spring Boot [5] and Flask. Spring Boot handles the
core business logic and user authentication, while
Flask serves as a microservice to process skill
assessment data. This separation allows for flexibility
and scalability, ensuring that each service can evolve
independently while working together to fulfill user
requests.

Data persistence is managed through a dual-database
approach, utilizing Firebase for real-time data
synchronization and user authentication, and
MongoDB [6] for storing structured data such as user
profiles and skill assessment results.

All components of the architecture are containerized
using Docker, facilitating consistent environments
across development, testing, and production. This
approach ensures that each service operates in
isolation, improving deployment speed and
reliability. When a user makes a request, the frontend
captures the input and sends it to the backend via
AXios.

The backend processes the request, invoking the
appropriate services and querying the database as
needed. Responses from the database are then sent
back to the backend, which relays the results to the
frontend, enabling users to view their skill
assessments, potential team matches, and project
opportunities.  This architecture ensures that
TeamFusion operates efficiently, providing users
with a robust platform for team formation based on
skill assessments and project requirements.

TeamFusion operates as a web-based platform
designed to assess users’ technical competencies and
facilitate effective team formation for collaborative
projects. The system's architecture integrates state-
of-the-art  technologies  for  real-time  skill
assessments, coding challenges, and personalized
recommendations. This approach ensures users are
paired with the most suitable collaborators for their
objectives.

The platform is divided into three primary layers:

1. Frontend — Provides a dynamic, responsive, and
intuitive interface for user interaction.

2. Backend — Implements the business logic,
manages data processing, and ensures secure
communication with the database.

3. Database — Stores user profiles, test data, and
team recommendations while maintaining data
integrity and scalability.

The integration of these layers ensures that Team
Fusion delivers a robust, efficient, and user-friendly
experience.

3.1 Frontend Implementation

The frontend was developed using React and styled
with Tailwind CSS, providing an intuitive and
visually appealing user interface. The design
prioritizes user engagement and accessibility across
devices.

Key Features:

e Dashboard: Displays a personalized interface,
showcasing recommended teams, ongoing
projects, and user progress.

e Skill Assessment Interface: Allows users to
participate in quizzes and coding challenges,
with real-time feedback mechanisms.

e Team Matching View: Provides users with
recommended teammates based on skill
compatibility and project goals.

The frontend communicates seamlessly with the

backend via Axios, enabling efficient data exchange

and ensuring minimal latency

3.2 Backend Implementation

The backend of TeamFusion is a critical component,
enabling the core functionalities such as skill test
execution, code validation, and data management.
Built using Spring Boot and Flask, the backend
ensures modularity and scalability.

3.2.1 Skill Test Management

e  Skill assessment is central to TeamFusion, where
users are evaluated across multiple domains
through dynamically generated quizzes. The
backend:

e Question Storage: Stores questions in a relational
MySQL database, categorized by technology
(e.g., blockchain, machine learning), difficulty
levels (easy, medium, hard), and metadata tags
for relevance.

e Dynamic Retrieval: Implements algorithms to
fetch questions tailored to the user’s preferences
and project requirements.

e Real-time Evaluation: Verifies user responses
instantly, calculating scores and updating user
profiles in the database.

3.2.2 Coding Challenge Evaluation
To evaluate coding capabilities, the system integrates
a real-time coding judge that supports C++, Java, and
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Python. This subsystem follows a structured
workflow:

1. Submission Handling: Users submit solutions,
including problem identifiers and selected
programming languages.

2. Language-Specific Processing: The backend
invokes dedicated compilation services:

e C++: Leveraging the g++ compiler.

e Java: Using the Java Development Kit (JDK).

e  Python: Running scripts via Python 3 interpreter.
3. Execution and Validation: Solutions are executed
against predefined test cases, comparing outputs with
expected results. The results, including execution
time and correctness, are stored in MongoDB for
analysis.

3.2.3 Integration with APIs

To streamline interactions, the backend exposes

RESTful APIs for handling user requests. Key

endpoints include:

e Test retrieval and submission.

e  User profile updates.

e Team matching recommendations based on skill
analysis.

3.3 Database Management

TeamFusion employs a dual-database approach for

optimized performance and data integrity:

1. Firebase: Facilitates real-time data
synchronization and user authentication,
ensuring instantaneous updates.

2. MongoDB: Serves as the primary database for
structured data storage, including user profiles,
skill test results, and coding challenge
submissions.

The combination of Firebase and MongoDB

enhances the platform's ability to handle dynamic

data flows and maintain scalability.

3.4 System Workflow

The workflow of TeamFusion ensures an effortless

user experience:

1. Skill Assessment: Users complete quizzes and
coding challenges. Their responses are
processed, evaluated, and stored.

2. Profile Building: Results are used to generate
detailed user profiles, highlighting strengths and
areas of expertise.

3. Team Matching: The platform analyzes user

profiles and project requirements,
recommending the most compatible team
members.

4. Real-Time Interaction: Users can schedule
virtual meetings via integrated video
conferencing tools to finalize team decisions.

V. CONCLUSION

In conclusion, TeamFusion serves as an innovative
platform that addresses the challenges of team
formation in collaborative environments such as
hackathons and freelancing projects. By leveraging
cutting-edge technologies such as React, Spring
Boot, Flask, Firebase, and MongoDB, the platform
ensures a seamless user experience and robust
backend processing. The integration of skill
assessments and a sophisticated team-matching
algorithm fosters cohesive and competent teams,
enhancing project outcomes and user satisfaction.
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