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Abstract- WordBlitz is a real-time multiplayer typing game aimed at improving typing skills through competitive
gameplay. It uses the MERN stack with WebSocket integration, providing real-time interactions, dynamic
leaderboards, and feedback on speed and accuracy. Players can join multiplayer sessions, race against others in
real time, and track their performance on a global leaderboard. The game is developed using modern web
technologies, including MongoDB, Express.js, React.js, and Node.js to ensure scalability, responsiveness, and a
smooth user experience. The leaderboard is dynamically updated, providing users with immediate feedback on
their performance and allowing them to compare their typing speeds with other players. WebSockets are used for
real-time communication, enabling the synchronization of game state between players. Additionally, the game
supports multiple languages and session selection so that users will get the best experience. In this game, we
added a room join option so that using one ID, multiple players can join easily. Future updates will focus on
adding more multiplayer features and optimizing the game engine.
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I. INTRODUCTION II.LRELATED WORK

In today's time, typing skills are important for work Educational Gaming and Typing Skills

and education. Traditional typing platforms are Equcational gaming research has demonstrated
useful but fail to provide features allowing multiple * significant advantages in learning and retention of
users to play typing games together easily. The kjlls. Research has proven that introducing
introduction of game-like features in education competition to learning programs can increase user

offers a way to make skill development more interest by as much as 40% over conventional
enjoyable. Word Blitz solves this problem by adding methods.

multiplayer features to the typing game.

In typing training, rhythm games have been

Unlike standard typing apps that operate only with  gyccessful in enhancing typing proficiency by
a single user, our project uses real-time multiplayer creating motor memory.

interactions to create a learning environment where
users can compete, learn, and improve together.The Multiplayer Real-Time Systems

main features of the typing game are listed below:  The use of multiplayer real-time systems brings
1. development of a real-time multiplayer typing ynique challenges such as synchronization, latency

game setup, . management, and scalability. ~ WebSocket
2. implementing WebSocket for synchronized technology has become a popular choice for web-
gameplay, based applications.
3. integrating performance system and feedback
systems, l1l. SYSTEM ARCHITECTURE AND

4. designing user-friendly difficulty features based
on user skill levels, and

5. Features like multiple languages and session
selection.

6. Room creation and joining features by Rom ID.

DESIGN

WordBlitz was created using modern web
technologies such as MongoDB, Express.js, React,js,
Node,js, and WebSockets.
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Overall Architecture

WordBlitz uses a three-tier architecture. It includes

a frontend layer with React.js, a backend layer with

a Node js/Express.js backend, and a data layer with

a MongoDB database. This modular design

improves scalability and maintainability. It also

supports real-time interactions through WebSocket
integration. The system architecture incorporates
the following key components:

1. Client-Side Game Engine:
interface, input processing,
rendering.

2. WebSocket
communication
synchronization.

3. Game Logic Controller: Processes game rules,
scoring algorithms, and player interactions.

4. Database Management System: Stores user
profiles, game statistics, and leaderboard data.

Handles
and

user
real-time

real-time
state

Server:
and

Manages
game

Technology Stack Selection

e The MERN stack was selected for its full-stack
JavaScript  setup. This choice simplifies
development and allows for smooth data flow
between components. MongoDB offers flexible
schema design for storing different types of
game data.

e Expressjs provides strong APl development
features. React.js allows for dynamic updates to
the wuser interface, and Nodejs handles
concurrency operations, which are crucial for
multiplayer gaming.

e The game provides a signup/login option, and
the players’ data is stored in a MongoDB
database.

Real-Time Communication Design

WebSocket implementation uses the Socket.lO
library for better browser compatibility and
automatic fallback options. The communication
protocol includes

1. Game session
matching,
Real-time typing progress synchronization,
Performance metric broadcasting,

Chat and interaction messaging, and
Game state persistence and recovery.

initialization and  player
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Figure 1: System Architecture Diagram
IV.IMPLEMENTATION

In the implementation step, we first created a
database, and after that, the backend and finally the
frontend. The database stores user data and each
user’s performance data.

Frontend Development

Reactjs has a design that works well on both

desktop and mobile platforms. Key components

include:

e Game Interface: A real-time typing area with
feedback, progress indicators, and displays for
competitor status.

¢ Dashboard System:
achievement tracking,
performance tracking.

e Language Selection Feature:
multiple languages
loading.

e Leaderboard Visualization: Interactive ranking
displays with options for filtering and
comparison.

statistics,
historical

User
and

Support for
with dynamic content

Performance Optimization

Several optimization techniques were used:

e Connection Pooling: Efficient management of
database connections.

o Data Compression: Reduced payload sizes for
real-time communication.
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Figure 5: Language Selection Page

Figure 2: Main Page

Figure 6: Result Page after Playing Game

Figure 3: Lesson Selection Page

Figure 7: Room Creation Feature

Figure 4: Custom Lesson Selection Page

Figure 8: Room Join Page
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V. ALGORITHMS AND METRICS

Typing Performance Calculation

The system uses algorithms to measure typing

metrics.

e Words Per Minute (WPM):

WPM = (Total Characters Typed / 5) / (Time in

Minutes)

e Accuracy Percentage:

Accuracy = (Correct Characters / Total Characters) x
100

Matchmaking Algorithm

A skill-based matchmaking system ensures fair

competition.

1. Player skill ratings are calculated based on past
performance.

2. Dynamic lobbies are created to improve skill
level distribution.

3. Players are replaced in real time when someone
disconnects.

Difficulty System

e Historical typing speed and accuracy
e Recent performance data

e User-selected preferences

VI. CHALLENGES AND SOLUTIONS

Real-Time Synchronization

Challenge: Maintaining game state across multiple
clients with different network conditions.

Solution: Implemented server-side logic with
client-side prediction and server acceptance.

Cheat Prevention

Challenge: Stop the automatic typing assistance
and ensure fair competition.

Solution: Used server-side logic of typing patterns
and timing analysis.

VII. FUTURE WORK

Progress Tracking
e Future releases of the platform will feature
algorithms that can improve learning for users.

e These will include customized learning path
suggestions based on specific user activity.

e The system will also automatically change the
difficulty of content as per the learner's ability
level.

Improved Ul/UX Design

e Improve the user interface with better design,
dark mode, and user-friendly features.

e Custom options like theme selection and font
size adjustments could also be added.

VIIl. CONCLUSION

WordBlitz successfully shows the effectiveness of
game-like features in typing skill development
through real-time multiplayer interactions.

Key achievements include:

e Successful implementation of multiplayer
typing game architecture.
e Demonstration of significant typing skill

improvements through game-focused learning
features.

e Development of
mechanisms.

real-time synchronization
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