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Abstract- This project is a web-based learning platform
that makes education more engaging through game-based
learning (GBL). It transforms traditional teaching into an
interactive experience by combining educational content
with gaming elements such as levels, scores, and
challenges. The platform encourages active participation,
helping learners understand concepts while maintaining
interest and retention. It also includes a section with
frequently asked interview questions to support real-world
preparation. By merging technology and gamification,
Play2L earn bridges the gap between learning and practical
application, creating a motivating and effective learning
environment.
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1. INTRODUCTION

Education is rapidly evolving with technology, and
traditional methods are often less engaging for learners.
Game-based learning (GBL) has emerged as an effective
way to make learning interactive and enjoyable, helping
students understand concepts better.

Play2Learn is a web-based platform that applies GBL to
create a skill-oriented learning experience. By using
gaming elements like levels, challenges, and rewards, it
encourages active participation and self-paced learning.

The platform also provides a section for frequently asked
interview questions, helping learners prepare for real-world
assessments. By combining technology and gamification,
Play2l.earn creates a motivating and effective learning
environment.

2. OBJECTIVES

1. To develop an interactive web-based platform
that enhances learning through game-based
elements such as levels and challenges.

2. To make Ilearning more engaging and
enjoyable, motivating learners to actively
participate and strengthen their understanding
of concepts

3. To provide a dedicated section for frequently asked
interview questions, assisting learners in preparing
for real-world technical assessments.

4. To include a separate section with puzzles and
aptitude exercises that promote problem-solving
and logical thinking.

5. To create a user-friendly interface that allows
learners to access educational games, puzzles, and
interview questions in a structured and accessible
manner.

3. MOTIVATION

The motivation behind the Play2Learn project stems
from the need to make learning more engaging,
interactive, and effective in today’s digital age.
Traditional methods of education can often be
monotonous and fail to fully capture students attention,
making it challenging to retain complex concepts. By
integrating game-based learning, interactive puzzles, and
a dedicated section for frequently asked interview
questions, Play2Learn aims to provide a platform that not
only enhances understanding but also prepares learners
for real-world assessments. This project seeks to bridge
the gap between theoretical knowledge and practical
application, fostering curiosity, problem-solving skills,
and critical thinking. Ultimately, the motivation is to
combine education with technology, creating a dynamic
and enjoyable learning experience that empowers
students to develop skills, confidence, and a love for
learning.
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4. LITERATURE SURVEY

Mathrani, A. S. [1] in the paper “Play2Learn: A Game-
Based Learning Approach in ICT Education” presents
a game-based method to enhance student engagement
and ICT skills. The study links educational games with
the curriculum and shows that structured game-based
learning improves participation, understanding, and
knowledge retention.

Key Findings:-

» Game-based learning significantly increases student
engagement and motivation in ICT education.

+ Integrating games with the curriculum helps students
better understand programming concepts through
interactive practice.

+  Students show improved knowledge retention and
learning outcomes compared to traditional teaching
methods.

« The system encourages active participation and
collaboration among learners.

Rahimipour, M. [2] in “Gamified Learning Design and
Implementation” explores using points, badges, and
levels to boost motivation and engagement. The study
shows that gamified learning enhances participation,
feedback, and knowledge retention among students.

Key Findings:-

+  Gamification boosts motivation and interest in learning.
« Interactive feedback enhances learner engagement.

« Adaptive challenges support diverse learning styles.

+ Improves active participation and cognitive skills in
students.

May, S. [3] in “Play to Learn, Play to Heal: Gamification
in Education and Healthcare” discusses how game
mechanics improve learning outcomes and engagement
through collaboration and adaptive challenges.

Key Findings:-

* Gamification enhances retention and

engagement.

learning

«  Encourages active and collaborative learning.

+ Promotes problem-solving and
development.

adaptive  skill

+ Structured strategies improve overall learning
effectiveness.

Gentry, S. et al. [4] in “Systematic Review on Gamified
Learning” reviews various gamified education
methods and their impact on student performance,
showing improved engagement and motivation
across subjects.

Key Findings:-

* Gamified learning improves  student

engagement and motivation.

+  Enhances knowledge retention across different
age groups.

«  Effective when aligned with curriculum goals.
*  Supports better overall learning outcomes.

Ryu, S. et al. [S] in “Play to Learn: Educational Games
Based in the Learning” examines the design of educational
Games that improve learning in academic  environments,

focusing on effective teaching strategies and engagement.
Key Findings:-

+  Well-designed games boost learning efficiency
and student interest.

«  Emphasizes pedagogical strategies in game
development.

+ Promotes active learning through interactive
gameplay.

« Highlights multiple design approaches for
effective educational games

PROBLEM FORMULATION
Introduction

In the context of the Play2Learn project, the
problem formulation involves creating an
interactive web-based platform that enhances
learning through gamification and structured
educational content. The key challenge lies in
designing a system that effectively engages
learners, reinforces conceptual understanding, and
promotes problem-solving skills through games
and puzzles. The platform must also provide a
dedicated section for frequently asked interview
questions to help learners prepare for real-world
assessments.
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The problem can be approached as a combination of
educational design and user interaction, where the goal is to
deliver content in an interactive and motivating manner
while ensuring learners can progress through levels and
challenges at their own pace. The problem formulation
requires addressing several factors, including intuitive
interface design, structuring educational games, designing
puzzles to test logical thinking, and organizing interview
questions for practical learning.

Furthermore, variability in learners’ skill levels, attention
spans, and learning styles adds complexity to the problem.
Thus, the challenge is not only to make learning interactive
but also to ensure that the platform is effective, adaptable,
and engaging for a wide range of users. The final system
aims to provide a comprehensive learning environment that
bridges the gap between theoretical knowledge and practical
application while fostering curiosity, skill development, and
confidence in learners.

Present System

The current learning systems primarily rely on traditional
teaching methods, textbooks, and static online tutorials to
deliver educational content. These systems often present
information in a linear and non-interactive manner, which
can lead to reduced engagement and limited understanding
of complex concepts. While some online platforms include
quizzes or assessments, they rarely incorporate gamified
elements or interactive learning techniques that actively
motivate students to participate and practice problem-
solving.

Existing e-learning platforms may provide resources such
as practice questions, tutorials, and notes, but they often
lack integration between skill development, interactive
learning, and career preparation. Furthermore, these
systems typically do not offer a structured environment
where learners can progress through challenges or puzzles,
or access interview-related content in a dedicated section.
As aresult, learners may struggle with retaining knowledge,
applying concepts in practical scenarios, and preparing
effectively for assessments or real-world applications.

Additionally, certain platforms provide sections with
practice questions or guidance for competitive exams and
interviews, allowing learners to develop skills beyond
regular coursework. However, these resources are typically
separate and may not be fully integrated into an interactive
or gamified learning experience, leaving room for more
engaging and structured approaches like Play2Learn.

Some online learning platforms also offer interactive
features, such as animations, discussion forums, or
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collaborative tools, to make learning more engaging and
provide support for problem-solving. Additionally, certain
platforms include sections for interview preparation,
offering frequently asked questions to help learners practice
real-world scenarios.

These systems provide structured resources and basic
interactivity, helping learners acquire theoretical
knowledge and practice fundamental skills. However, they
lack integrated gamified learning, puzzles, and interactive
challenges, which Play2Learn incorporates to boost
engagement, skill development, and practical learning.

Problems of Present System

Most current educational platforms rely heavily on static
content, such as textbooks, video lectures, and online
tutorials, which can lead to passive learning. Learners often
follow a linear approach, with limited opportunities to
actively engage or explore concepts in a hands-on manner,
reducing motivation and long-term retention.

While some platforms include quizzes and assessments,
they rarely provide interactive or gamified elements
that make learning enjoyable and encourage problem-
Additionally, puzzles and skill-based
challenges are often absent, limiting the development

solving.

of critical thinking and logical reasoning skills in an
engaging way.

Dynamic Nature of Athletes' Performance: Athletes'
performance can fluctuate over time due to factors such
as injuries, changing coaching strategies, or new
competitors. Predictive models based on past
performances may not fully account for these dynamic
changes, leading to misleading forecasts.

Existing platforms may include sections for interview
questions or practice exercises, but these resources are
usually separate and unstructured. Learners may find it
difficult to connect theoretical knowledge with
practical applications, and the lack of a unified,
interactive learning environment can make preparation
for real-world scenarios less effective.
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Fragmented Learning Modules Sections for theory,
exercises, and interview questions are often separate and
unstructured, making it difficult for learners to connect
concepts and apply knowledge holistically.

Non-adaptive Learning Experience are the Current
platforms rarely adjust content according to a learner’s pace
or skill level, which can make learning inefficient for

students with varying abilities.
Proposed System

The proposed system, Play2Learn, is a web-based
educational platform designed to overcome the limitations
of existing learning systems by integrating interactive and
gamified learning techniques. It combines educational
content with game-based elements such as challenges and
levels, allowing learners to actively engage with concepts
and develop problem-solving skills in a structured
environment. The platform includes a dedicated section for
frequently asked interview questions, helping learners
prepare for real-world assessments, and a separate section
with puzzles and aptitude exercises to enhance logical
thinking and analytical skills. Unlike traditional systems,
Play2Learn provides a cohesive learning experience where
theory, practice, and skill development are integrated into a
single platform. By leveraging modern web technologies
and intuitive interface design, the system allows learners to
navigate seamlessly between learning modules, track their
progress, and explore topics at their own pace. The proposed
system aims to make learning more interactive, effective,
and career-focused, fostering curiosity, confidence, and
practical application of knowledge.

Problem Statement

Traditional learning methods are often passive and lack
interactivity, making it difficult for learners to engage and
develop practical skills. Existing platforms rarely combine
games, puzzles, and interview preparation in one system.
Play2Learn addresses this by offering a unified, interactive,
and gamified platform to enhance learning and skill
development.

6. SOFTWARE REQUIREMENT SPECIFICATION

FUNCTIONAL REQUIREMENT

These are specific features, functions, or tasks that a system
must perform to satisfy the user needs. They define the
behavior of the system and describe what it should do.

Functional Requirements of Play2learn are:-

User Registration & Login: Learners should be able to
create accounts and log in securely.

Profile Management: Users can view and update their
personal information, progress, and achievements.

Gamified Learning Activities: Provide interactive

quizzes, puzzles, simulations, or mini-games linked to the
subject.

Points, Badges, and Leaderboards: Award points for
correct answers.

Progress Tracking: Track user performance (scores, time
spent, level completed).

Admin Dashboard: Admin can create quizzes, assign
tasks, and monitor learner performance.

NON-FUNCTIONAL REQUIREMENT

These are quality attributes or constraints of the system that
define how the system performs its functions. They describe
system properties like usability, reliability and Availability.

Non-Functional Requirements of Play2learn are:-
Usability: Simple and engaging UI suitable for students.

Reliability & Availability: System uptime should be at
least 99% and must recover quickly from crashes or
network failures.

Scalability: The system should support increasing users
and content without performance drop.

Security: Encrypted login and data protection and role-
based access (Learner, admin).

Maintainability: Easy to update quizzes, add new
modules, or modify game logic.

Portability: Should work on web and mobile platforms.
1. Hardware and Software Requirements
Hardware Requirements

These specify the physical devices and components
needed to run a system, application, or software
effectively. They include Processor, RAM, Storage,
Input Devices, Network and other hardware resources.

Hardware requirements of Play2learn are: -

Processor: Minimum Intel i3 or equivalent to ensure
smooth execution of quizzes and learning modules.

RAM: At least 4GB RAM is required to support
multitasking and avoid system lag.
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Storage: 100 GB free disk space for storing application
files and learning content.

Input Devices: Keyboard, mouse, and headphones for
effective interaction with the system.

Network: Stable internet connection is required (10 Mbps
or above) for online quizzes and content access.

Software Requirements

These define the programs, operating systems, tools, and
frameworks required to develop, deploy, and operate the
system. They include the necessary software for coding,
hosting, testing, and maintaining the application.

Software requirements of Play2learn are:-
Front-End: React, Css .
Back-End: Express .js ,Node.js, FireBase.

7. DESIGN

Architecture

PayZleam Bock Diagram
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Fig. 7.1
The above figure represents the architecture of Play2Learn

The architecture of Play2Learn provides an interactive
platform for engaging and gamified learning. It involves:

Data Storage: Stores user information, game progress,
scores, and frequently asked interview questions in a
secure database.

Data Processing: Manages game logic, quiz evaluation,
puzzle generation, and progress tracking through the
Learning Engine to ensure a smooth and responsive user
experience.

User Interface & Server: A web-based interface allows
learners to play games, solve puzzles, and access interview
questions, while the web server handles user requests,
retrieves data, and updates progress in real time.

Data Flow Diagrams

User Inputs
Game Actions

Web Interface Database

—
Web Server

User

Learning Content
Questions / Scores

Fig. 7.2

Level0:

The context diagram for Play2Learn illustrates the
interaction between the user and the system. Users
interact with the platform by accessing learning
modules, playing educational games, solving puzzles,
and viewing interview questions. The system processes
these inputs, retrieves relevant content from the
database, and provides feedback, scores, and progress

updates to enhance the

learning

experience.

Ipscaton
Lnarning Contens
G tcem
Scores / . o | Datubuse
e
1 |

Fig. 7.3

Levell:

This level shows how players register and validate their
details.It depicts interaction with games and learning
modules and Finally, it shows how scores or medals are
recorded and stored.
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Level 1 Data Flow Diagram
Play2Learn
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Fig.7.4

Game Results

Use Case Diagram
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Fig. 7.5 Use Case Diagram
The above figure represents the usecase of Play2L.earn

8.IMPLEMENTATION

Fig. 8.1 Flowchart

The above figure represents the architecture of Pay2Learn

Tools
1. Front-End Tools

React: A JavaScript library used for building fast and
dynamic user interfaces with reusable components.

CSS: CSS helps to design responsive and modern web
pages quickly using predefined classes.

Framer Motion: A powerful animation library for
React used to create smooth, interactive, and visually
appealing motion effects.

2. Back-End Tools

Programming Languages: JavaScript (for
frontend interactivity and game logic), Node.js (for
backend processing and real-time data handling).
Node.js: A runtime environment that allows
running JavaScript on the server side for building
scalable applications.

Express.js: A lightweight web framework for
Node.js that simplifies building APIs and handling
server routes efficiently.

FireBase: A NoSQL database that stores data in
flexible, JSON-like documents for easy data
management and scalability.

These tools collectively ensure the seamless
functionality, interactivity, and reliability of the project,
making it userfriendly and efficient for its purpose.

9. TESTING

Test Cases
Test Case 1: Invalid Username.

¢ Input: User enters an incorrect or blank username.

e Expected Result: Display message “Enter a valid
username”.

Test Case 2: Invalid Password.

e Input: User enters a wrong password.
e Expected Result: Display message “incorrect
password. Try again”.

Test Case 3: Score Calculation.

e Input: User completes a game but skips some
questions.
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o Expected Result: System calculates score based

on answered questions only.

10. RESULTS

How it Works

Ches fons Lo smg Pl

Fig 10.1.4 User selects the subjects

Fig 10.1.6 User moves to next level

Fig 10.1.8 User selects the Bubble sort game.

[hem——m— W - T @ e—— v -
. i

Fig 10.1.3 Login page

Fig10.1.5 User plays the Game
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Remains Uncertain. International Journal of Educational
Vitery - oo e Technology in Higher Education, 14(9).
'am:' [3] Qian, M., & Clark, K. R. (2016). Game-Based
Learning and 21st Century Skills: A Review of Recent
Research. Computers in Human Behavior, 63, 50-58.
[4] Subhash, S., & Cudney, E. A. (2018). Gamified
Learning in Education. A Systematic Review of the
Literature. Computers in Human Behavior, 87, 192-206.
[5] Alhammad, M. M., & Moreno, A. (2018). Design
and  Evaluation of Adaptive Gamified Learning
Environments. Smart Learning Environments, 5(1), 1-23.
[6] Zainuddin, Z., Shujahat, M., Haruna, H., & Chu, S.
K. W. (2020). The Role of Gamified Learning Platforms in
Improving Student Motivation and Engagement. Education
= . . and Information Technologies, 25, 4371-4391.
= [71 Toda, A. M., Klock, A. C. T., Oliveira, W.,
= Palomino, P. T., Rodrigues, L., Shi, L., & Isotani, S. (2019).
Analysing  Gamification Elements in  Educational

Environments Using Gamification Analytics. Smart

Learning Environments, 6(16), 1-19.

[8] Su, C. H., & Cheng, C. H. (2015). 4 Mobile Game-

Fig 10.1.9 Stored database of user Based Learning System for Improving Students’ Learning
Achievements and Motivations in Science Courses.
Computers & Education, 91, 1-18.

11. CONCLUSIONS

The Play2Learn project successfully integrates gaming
concepts with educational learning to create an engaging
and interactive platform for students. By transforming
traditional learning methods into a game-based
environment, it motivates learners to actively participate
and develop their knowledge and problem-solving skills in
an enjoyable way. The system’s design ensures smooth user
interaction, efficient data handling, and real-time feedback,
enhancing both learning outcomes and user experience.
With features like level-based challenges, performance
tracking, and score prediction, Play2Learn not only
promotes continuous learning but also helps in assessing the
learner’s progress effectively. Overall, it serves as an
innovative approach to bridge the gap between learning and
entertainment, encouraging users to learn with fun and
enthusiasm.
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