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Abstract - VisualML is an interactive web application
designed to simplify the learning of Machine Learning
concepts. The platform integrates visual simulations, quizzes,
and user performance tracking to enhance understanding and
engagement.

Users can explore different ML topics such as Regression,
Classification, Clustering, and Neural Networks through
intuitive interfaces and dynamic visualizations. The system
also provides quizzes with instant feedback to evaluate user
understanding.

The project is deployed using Firebase, enabling real-time
authentication and hosting. The combination of visualization
and interactivity makes VisualML an effective tool for
beginners in Machine Learning.
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1. INTRODUCTION

With the rapid advancement of artificial intelligence and
machine learning, the demand for accessible and effective
learning platforms has increased significantly. Traditional
learning methods often rely heavily on theoretical content,
which can be difficult for beginners to understand and apply in
real-world scenarios. Additionally, many existing platforms
lack interactivity, leading to low engagement and poor
retention rates.

To address these challenges, this paper introduces VisualML, a
web-based learning platform designed to simplify machine
learning concepts through visual and interactive techniques.
The platform incorporates gamification elements such as
experience points (XP), levels, and progress tracking to create
a more engaging and motivating learning environment.

The main objective of this system is to provide a structured,
scalable, and user-friendly learning experience that encourages
consistency and improves understanding.

2. Body of Paper

2.1 System Architecture

The VisualML platform is built using a modular architecture to
ensure scalability and maintainability. The frontend is
developed using HTML, CSS, and JavaScript, while Firebase

is used for backend services ,including authentication and
database management.

The application is divided into the following layers:
e Authentication Layer: Handles user login and
registration
e Data Layer: Manages Firestore database operations
e Service Layer: Handles XP calculation and user data
processing
e Ul Layer: Responsible for dashboard and profile
rendering
At the first occurrence of an acronym, spell it out followed
by the acronym in parentheses, e.g., charge-coupled diode
(CCD).

2.2 XP and Leveling System
A key feature of VisualML is its gamified learning
mechanism. Users earn experience points (XP) by completing
tasks, which contribute to their overall progress and level
advancement.
The leveling system is designed using a scalable model where
each level requires more XP than the previous one. This
ensures balanced progression and keeps users engaged over
time.
Key components of the system include:

e Total XP tracking

e Dynamic level calculation

e Real-time progress visualization

2.3 User Interface Design
The user interface is designed to be simple, clean, and user-
friendly. A dark theme is used to reduce eye strain and
enhance visual clarity.
Main UI features include:

e  Profile dashboard displaying XP and level

e  Progress bars for visual feedback

e Interactive elements for real-time updates
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2.4 Data Management

Firestore is used to store and manage user data efficiently. The

data includes:

The data structure is optimized to maintain consistency and
allow efficient updates. All XP-related calculations are
handled through a dedicated service layer to ensure clean

User name

XP and level details
Learning progress

architecture and avoid redundancy.
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VisualML - Quiz Performance Overview

Distribution of User Responses in the System
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Figure: Distribution of Quiz Performance in VisuaiL

3. CONCLUSIONS

This paper presents VisualML, a web-based platform
designed to improve machine learning education through
interactivity and gamification. By integrating XP systems,
level progression, and real-time feedback, the platform
enhances user engagement and learning effectiveness.

The modular architecture ensures scalability, allowing future
enhancements such as advanced learning modules,
achievement systems, and Al-based recommendations. The
results demonstrate that combining structured learning with
gamification significantly improves user motivation and
retention.
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