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Abstract — Traditional study methods often struggle to maintain student engagement, particularly in an era characterized by
digital distractions and reduced attention spans. This paper presents Learnlsle, a web-based Al-powered personalized learning
platform designed to transform uploaded study materials, such as PDF documents, into structured and interactive learning
resources including summarized notes, flashcards, podcast-style audio explanations, and Al-generated mini-games.

The platform operates through a dual-environment model consisting of a Learning World and an Arcade World. In the Learning
World, users engage in document reading, audio-based learning, and active recall activities, which generate limited “lives” based
on sustained study effort. These lives are then utilized in the Arcade World, where learners reinforce their understanding through
Al-driven educational mini-games such as multiple-choice challenges, memory matching, speed recall exercises, and fill-in-the-
blank tasks.

Learnlsle integrates intelligent content extraction, automated question generation, experience points, achievement-based
progress tracking, and visual feedback mechanisms to promote consistent study habits. Developed using scalable modern web
technologies, the system ensures accessibility, reliability, and cross-device compatibility. By combining structured learning with
controlled, personalized and guided mascot-based support, Learnlsle enhances motivation, strengthens knowledge retention, and
delivers a more engaging and effective study experience.

Keywords - personalized learning, educational technology, intelligent document processing, interactive learning
systems, adaptive study platforms, web-based applications.

1. Introduction mini-games. Unlike conventional personalized platforms,
Learnlsle ensures that gameplay is powered directly by active
study, where sustained learning activity generates limited
lives that can be used to access arcade challenges. The
primary objective of this research is to demonstrate how
integrating intelligent content analysis with personalized
mechanisms can enhance motivation, knowledge retention,
and promote consistent study habits.

The rapid expansion of digital education has significantly
transformed how students access and interact with learning
materials. Although a vast amount of online content is readily
available, many learners struggle to maintain focus and
motivation during independent study sessions. Traditional
study methods often depend on reading static notes or lengthy
documents, which can lead to monotony, reduced attention 2. Materials and Methods
span, and limited knowledge retention. Furthermore, several

existing e-learning platforms provide limited interactivity and This section describes the system architecture, development
lack structured feedback systems that promote engagement  epvironment, content processing strategy, and methodological
and academic progress. While gamification has been widely  framework used for the design and implementation of the
adopted to increase motivation through elements such as Learnlsle web-based personalized learning platform. The
points, and challenges, etc. many implementations prioritize proposed methodology is designed to ensure transparency,
gameplay over meaningful learning outcomes. Recent  reproducibility, and scalability of the system while aligning
advancements in intelligent document processing and  ith modern educational practices and interactive learning
automated content extraction now enable educational systems requirements. The development process follows a structured
to analyze uploaded study materials and dynamically generate approach that includes system design, document processing,
structured learning resources. Leveraging these developments, learner  profiling, content generation, gamification
this paper presents Learnlsle, a web-based interactive learning management, and performance evaluation. Each phase is

platform designed around a dual-environment architecture described in detail to enable replication and further
consisting of a Learning World and an Arcade World. The enhancement of the proposed system.

system transforms uploaded documents into summarized-
notes, flashcards, podcast-style explanations, and educational
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2.1 System Development Environment

The Learnlsle platform is implemented using modern web
development technologies to ensure accessibility, usability,
and compatibility across different devices and operating
systems. The frontend layer is developed using Next.js to
create responsive and interactive user interfaces that support
smooth navigation and real-time feedback, CSS for styling
and adaptive layouts, and JavaScript for enabling dynamic
content rendering and interactive learning components,
resulting in a seamless and intuitive user experience. The
backend services manage authentication, document
processing, content extraction, and learning activity
generation. Firebase Authentication is used for secure login
and user management, while cloud-based services handle data
storage and processing efficiently. The separation between
frontend and Dbackend layers improves modularity,
maintainability, and scalability of the system. A cloud-hosted
database is employed to manage user profiles, uploaded
materials, processed content, performance records, and
engagement metrics. This logical separation between layers
reduces system complexity and enables efficient maintenance
and scalable deployment.

2.2 Data Collection and Learning Content
Base

The Learnlsle platform is founded on a comprehensive and
well-structured learning content processing framework that
plays a crucial role in delivering accurate and context-aware
study support. This framework contains organized
information extracted directly from uploaded study materials,
including textual content, key concepts, definitions, and topic
structures. Such detailed representation enables the system to
address diverse learning needs and varying levels of student
understanding. Data for building this content base is obtained
from user-uploaded documents such as PDFs, which are
processed using document understanding and text extraction
techniques. These methods provide meaningful insights into
the educational material and ensure that generated learning
activities remain grounded in the original content. The
extracted data is carefully reviewed, segmented, and validated
to maintain clarity and relevance. After validation, the
information is systematically organized into interrelated
components such as summarized notes, flashcards, podcast-
style audio explanations, and Al-generated practice
challenges. This structured organization supports efficient
mapping between learning material and interactive study
tools. As a result, the Learnlsle platform is able to deliver
personalized, meaningful, and content-driven learning
experiences that enhance engagement and improve
knowledge retention.

2.3 User Profiling Methodology

User profiling in the Learnlsle platform is conducted through
structured registration data and continuous interaction
tracking to capture meaningful insights about learner behavior
and progress. The collected data includes uploaded study
materials, study duration, XP accumulation, achievements,
and overall engagement patterns within both the Learning and
Arcade environments. Quantitative inputs such as scores,
response time, lives usage, and attempt frequency are

combined with qualitative indicators including topic
preferences and study consistency patterns to develop a
comprehensive learner profile. This structured profile reflects
the user’s knowledge level, practice strength, and engagement
consistency, serving as the foundation for the platform’s
adaptive learning mechanisms. By analyzing these behavioral
and performance-based signals, the system dynamically
generates personalized study activities, targeted practice
challenges, and context-aware recommendations aligned
directly with the learner’s uploaded content.

2.4 Skill Assessment Technique

The skill assessment technique in the Learnlsle platform
evaluates learner understanding through structured, Al-
generated practice activities derived directly from uploaded
study materials. The assessment process includes multiple-
choice, fill-in-the-blank and memory-based matching
exercises, and time-bound recall questions. User responses are
analyzed using rule-based, contextual evaluation to ensure
accuracy, and consistency with the source content.
Performance metrics such as response time and streak
patterns, are systematically recorded and normalized to
reduce bias and provide reliable measurement. Rather than
assigning fixed levels, the system interprets performance
trends to identify strengths, weak areas, and retention gaps.
This continuous assessment framework enables the platform
to recommend targeted study sessions and reinforce difficult
concepts, thereby supporting sustained improvement and
long-term knowledge retention.

2.5 Recommendation and Mapping Approach

The recommendation and mapping approach in the Learnlsle
platform is designed to provide accurate, personalized, and
content-driven learning guidance by combining rule-based
logic with data-driven analysis. The recommendation engine
maps learner profiles to suitable study notes, practice
activities, and interactive learning modules by applying
predefined rules that establish clear relationships between
extracted document content, topic importance, and user
performance patterns. These rules are derived from the
structured  learning content base and pedagogical
requirements. The system computes performance scores by
comparing learner responses with topic-specific expectations,
enabling objective evaluation of how well a user understands
each concept. Based on these scores, learning materials and
practice tasks are ranked and presented to users in order of
relevance. In addition to content suggestions, the platform
identifies knowledge gaps and recommends targeted revision
resources and guided learning pathways, helping learners
strengthen their understanding and improve overall learning
outcomes.

2.6 Evaluation Methodology

The evaluation methodology of the Learnlsle platform is
designed to systematically assess its effectiveness, accuracy,
and overall impact in delivering Al-supported and personalied
learning experiences. The evaluation process involves
detailed analysis of user interactions across both the Learning
and Arcade environments, including engagement with
generated summaries, flashcards, podcast sessions, Al-driven
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mini-games, XP accumulation, achievements, and the lives-
based progression mechanism. Structured user feedback is
collected to measure satisfaction, usability, and perceived
learning improvement. Key performance indicators such as
study duration, activity completion rates, answer accuracy,
lives utilization patterns, engagement consistency, and
retention improvement are analyzed to evaluate system
performance. These metrics provide insight into how
effectively the platform adapts to individual learning behavior
and sustains meaningful participation. Evaluation findings are
continuously used to refine content generation processes,
improve question relevance, enhance difficulty balancing, and
strengthen system stability. This iterative improvement
framework ensures that Learnlsle evolves dynamically while
maintaining its core objective of supporting consistent
learning and measurable academic progress.
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Figure 1: System Architecture of the Web-Based
Interactive Personalized Learning Platform

2.7.1 User Interface (Node.js)

The user interface functions as the primary interaction layer
between learners and the platform. It enables user registration
and login, uploading of study materials, and access to the
Interactive Learning World and Arcade World. Developed
using Node.js, the interface supports responsive layouts and
dynamic content rendering to ensure smooth performance

across devices. The structured design promotes intuitive
navigation, real-time feedback, thereby enhancing usability
and learner engagement.

2.7.2 Backend APIs (Node.js +Firebase Services)

The backend services manage authentication, request
handling, and communication between the frontend,
document processing engine, and database components. The
system validates uploaded materials, processes user requests,
and coordinates content generation operations securely and
efficiently. Secure authentication mechanisms protect user
accounts, while structured routing ensures reliable transfer of
data across modules. The backend consistently handled
document processing, game generation, and progress updates,
contributing to stable system performance and dependable
learning operations.

2.7.3 Content Analysis & Gamification Engine (Al / NLP)

The content analysis and gamification engine is responsible
for processing uploaded study materials and transforming
them into structured learning resources. Using artificial
intelligence and natural language processing techniques, the
system extracts key concepts and generates summaries,
flashcards, podcast-style explanations, and Al-driven
challenges. The generated outputs maintain alignment with
the original material to preserve accuracy and relevance. This
module enables multiple learning modes while integrating
personalized elements to increase interactivity and knowledge
retention.

2.7.4 Learner Data & Personalization (Firebase Cloud
Database)

The learner data and personalization component stores user
accounts, uploaded materials, generated summaries, game
data, experience points, achievements, and engagement
metrics. Firebase serves as the centralized cloud database,
ensuring accurate storage and real-time synchronization of
dynamic educational data. The system tracks learning
progress, manages lives and rewards, and adapts activities
based on user performance patterns. This centralized and
scalable  storage architecture  guarantees reliability,
consistency, and seamless data flow between modules.

2.7.5 Progress Monitoring & Feedback Module

The progress monitoring and feedback module presents
learning outcomes and engagement metrics through structured
dashboards and reports. It displays experience points,
achievements, lives, and activity history in a clear and visual
format. The module also incorporates Mimi Al, the intelligent
guide of the application, which provides contextual
assistance, navigation support, and instant feedback during
learning sessions. Continuous monitoring and feedback
enhance learner awareness, sustain motivation, and support
long-term academic improvement.

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM56811 |

Page 3


https://ijsrem.com/

{.-t.' 1Y
¢ TISREM 3

Sy e Jeurnal

W Volume: 10 Issue: 02 | Feb - 2026

International Journal of Scientific Research in Engineering and Management (I]SREM)

SJIF Rating: 8.659 ISSN: 2582-3930

2.8 Flowchart
Tt
Daretasnt s | Miade Woag
Wit Aosim L)
AeruUwe | Felbsd e b
Ve emrir Moty ledue Prroded
. e
e
W Lapue (vt Crwm
rvu wrour -
Otww e et o
Corwine
- [
— e
=]
a2 bl Soasstins
Vv M
Genmveg Fascrnt Packasr
Nl SR —
s oy
b -
e Vs om
feat T e ory M=t e Mezat LELL & Lo v = Lu»‘-m

N b
by
Pt
Moy

Figure 2: Learnlsle System Workflow

Figure 2 illustrates the complete operational workflow of the
Learnlsle interactive personalized learning platform,
demonstrating how uploaded study materials are processed,
analyzed, and transformed into dynamic learning resources
and structured personalized experiences within a two-world
learning model. The process begins with system initialization,
where backend services, authentication modules, and database
connections are activated to ensure stable and secure platform
operation. This is followed by user login or registration,
which provides secure access and establishes a unique learner
identity. This identity enables personalized storage of
materials, tracking of experience points (XP), monitoring of
lives, and maintenance of achievements across sessions.

Once authenticated, learners proceed to the material
submission stage, where they upload study materials such as
PDFs. The backend handles file validation, secure storage,
and structured preprocessing to ensure compatibility and data
consistency. Clean and organized input at this stage enhances
the reliability of downstream Al processing and content
generation mechanisms.

During the Al content generation phase, the system analyzes
validated materials using natural language processing and
intelligent document understanding techniques. Key concepts
and essential information are extracted and transformed into
structured educational outputs, including Al-generated
summaries, flashcards, smart assessment questions, and

podcast-style audio explanations. These generated resources
are stored within the learner’s profile and synchronized across
system components to ensure efficient retrieval and scalable
operation.

The workflow then transitions into the core two-world

interaction model. In the Learning World, learners engage

with Al-generated notes, flashcards, and podcasts. Active

study sessions contribute to the generation of Lives, which

function as a controlled resource required to access gameplay
s.activities. This design ensures that academic engagement
“directly powers gamified interaction.

Learners may then transition to the Arcade World, where they
participate in Al-driven educational games such as Smart
MCQ, Memory Match, Speed Recall, and Fill-in-the-Blank
challenges. Each gameplay session consumes Lives and
evaluates performance in real time. Based on accuracy and
completion metrics, the system awards XP and achievement
badges to reinforce motivation and sustained participation.
When Lives are depleted, learners are redirected to the
Learning World, forming the structured progression loop:
Study — Earn Lives — Play — Gain XP — Return to Study.

Throughout all stages of interaction, the system continuously
tracks learner data, including XP, Lives, achievements, and
performance trends. The Progress and Feedback System
presents this information through dashboards that display XP
accumulation, remaining Lives, and unlocked achievements.
The Mimi Al Assistant operates as an integrated guidance
layer, providing navigation support, contextual hints, and
personalized recommendations across both Learning and
Arcade environments.

Following each interaction cycle, the platform performs
performance analysis to identify knowledge gaps and
recommend targeted study materials or additional practice
activities. This adaptive feedback mechanism maintains a
dynamic learning loop that promotes continuous improvement
while preventing artificial progression, as advancement is
strictly knowledge-driven rather than payment-based.

Overall, Figure 2 demonstrates a secure, modular, and
adaptive workflow that transforms static study materials into
interactive and multimedia educational experiences within a
personalized ecosystem. By integrating document processing,

Al-driven  content  generation,  structured  resource
management, and continuous feedback, Learnlsle ensures
scalable  operation and  personalized engagement.

Consequently, the platform establishes a learner-centric
environment that promotes effective knowledge acquisition,
sustained motivation, and meaningful digital learning
experiences.

3. Results and Discussion

The implementation of Learnlsle: A Web-Based Interactive
Personalized Learning Platform for an Effective Learning
Experience demonstrates the effectiveness of integrating
modern web technologies with intelligent document
understanding for personalized and engaging learning
support. The system successfully collects user data through an
interactive interface and processes uploaded study materials
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securely using backend services and a scalable cloud
database.

The automated notes generation engine transforms extracted
content into simplified summaries, key concepts, and
structured explanations that serve as the foundation for
multiple interactive learning features. Test results indicate
that the generated study materials remain relevant and closely
aligned with the uploaded documents in most cases, ensuring
contextual accuracy and consistency. The interactive
dashboard further enhances usability by allowing learners to
track progress, access learning modes, monitor achievements,
and visualize their study journey effectively.
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