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Abstract

Digital learning platforms play a crucial role in improving educational accessibility and content delivery
for school-level students. However, many existing e-learning systems mainly provide static content and
lack interactive reading features and intelligent academic assistance, which limits student engagement and
study continuity. This paper presents Digitify, an Al-driven digital learning platform designed for NCERT
students from Class 1 to Class 12. The platform provides centralized access to digital textbooks along with
features such as PDF-based reading, search functionality, bookmarking, annotations, and progress
tracking. Digitify is developed using the MERN stack (MongoDB, Express.js, React.js, and Node.js) to
ensure scalability, secure authentication, and efficient data management. In addition, an Al-powered
conversational assistant is integrated to provide real-time academic support and help students clarify
doubts during study sessions. The proposed platform enhances usability, reduces the effort required to
locate learning materials, and promotes uninterrupted learning through intelligent assistance and
interactive reading tools. The system architecture, implementation approach, and potential impact of
Digitify in improving digital education experiences are discussed in this paper.
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1. Introduction

In recent years, digital education has become an important part of the academic ecosystem due to the rapid
growth of internet connectivity, smart devices, and online learning platforms. Students increasingly rely
on digital platforms to access textbooks, supplementary materials, and learning resources. Digital learning
environments offer flexibility, allowing students to study anytime and anywhere while improving access
to educational content. As a result, the effectiveness of digital learning platforms directly influences
student engagement, knowledge retention, and academic performance.

Despite the widespread use of digital learning systems, many existing platforms mainly focus on
delivering static educational content. These platforms often lack interactive reading features, structured
content organization, and intelligent academic support. Students frequently experience difficulties in
locating specific study materials, managing their reading progress, and resolving academic doubts during
self-study sessions. Such limitations reduce learning efficiency and discourage consistent study habits,
particularly for NCERT-based curricula that require conceptual clarity and continuous revision.
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To overcome these challenges, this paper proposes Digitify, an Al-driven digital learning platform
designed specifically for NCERT students from Class 1 to Class 12. The main objective of Digitify is to
provide centralized access to digital textbooks while enhancing the learning experience through interactive
reading tools. The platform includes features such as PDF-based reading, keyword search, bookmarking,
highlighting, annotations, and progress tracking, allowing students to interact actively with their study
materials.

In addition to interactive content access, Digitify integrates an Al-powered conversational assistant that
enables students to ask subject-related questions and receive contextual explanations in real time. This
intelligent assistance helps students clarify doubts quickly and encourages self-guided learning without
depending on external resources. The platform is developed using the MERN stack (MongoDB,
Express.js, React.js, and Node.js) to ensure scalability, secure user authentication, and efficient data
management.

The goal of the Digitify platform is to enhance accessibility, improve learning continuity, and provide
intelligent academic support for school-level students. By combining interactive digital content with Al-
based assistance, Digitify aims to create a more effective and engaging digital learning environment for
NCERT education.

3. Proposed Methodology

The proposed methodology for the Digitify platform focuses on developing a modular and scalable digital
learning system that combines interactive textbook access with Al-assisted academic support. The
platform is designed to provide a seamless and efficient learning experience for NCERT students from
Class 1 to Class 12. The system architecture is divided into multiple components, including the frontend
interface, backend services, database management, and Al-assisted learning module, each responsible for
specific functionalities within the platform.

The frontend module is developed using React.js, which provides a responsive and user-friendly interface
for students. Through this interface, users can securely access the platform using Google OAuth
authentication, which ensures secure login and identity verification. After successful authentication,
students can browse NCERT textbooks categorized based on class, subject, and chapter. The platform
supports PDF-based textbook rendering, enabling students to read digital textbooks while using interactive
features such as searching, bookmarking, highlighting, and annotations. These tools help students organize
their study materials and track their learning progress effectively.

The backend module is implemented using Node.js and Express.js, which manage API requests, user
authentication, and communication between the frontend and database. The backend is responsible for
processing user interactions, storing learning data, and maintaining secure system operations. It also
ensures efficient data flow between the client interface and the database, enabling real-time updates for
user activities such as bookmarks, annotations, and reading progress.

The database layer is managed using MongoDB, a document-oriented database system that provides
flexible schema design and efficient data storage. MongoDB stores various types of data, including user
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profiles, textbook metadata, reading progress, bookmarks, annotations, and chatbot interaction logs. The
document-based structure allows the system to manage dynamic educational data efficiently while
ensuring scalability and quick retrieval of information.

A key component of the proposed methodology is the Al-assisted learning module, which integrates a
conversational chatbot to support academic queries. When a user submits a question through the platform
interface, the query is sent to the backend server, which communicates with an Al model through an API.
The Al system processes the query and generates a contextual response, which is then returned to the user
interface in real time. This feature allows students to clarify doubts instantly while studying and promotes
independent learning.

In addition, the platform incorporates a user interaction monitoring mechanism that records activities such
as search frequency, reading duration, and chatbot usage. These interaction logs can be analyzed to
improve system performance and enhance the learning experience in future versions of the platform. By
combining interactive reading tools, secure data management, and Al-based academic assistance, the
proposed methodology aims to create a comprehensive digital learning environment that supports
accessibility, engagement, and continuous learning.
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Digitify Platform Architecture

3.2 Working Principle

The Digitify platform operates through a sequence of coordinated processes that enable students to access
digital learning resources and receive intelligent academic assistance. The working principle begins with
user authentication, followed by content access, interaction with learning materials, and Al-based query
support.
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Initially, the student logs into the platform using Google OAuth authentication through the frontend
interface. This authentication mechanism verifies the user’s identity and creates a personalized session.
Once logged in, the user is directed to the dashboard where available NCERT textbooks are organized
based on class, subject, and chapters.

When a student selects a particular textbook, the PDF viewer module loads the digital content directly
within the platform interface. The student can read the material while using interactive features such as
searching keywords within the document, bookmarking pages, highlighting important sections, and adding
annotations. These interactions are recorded and stored in the database to help maintain the user’s reading
progress and personal study notes.

All user interactions are processed through the backend server, which communicates with the MongoDB
database to store and retrieve information such as bookmarks, annotations, and user progress. This ensures
that when the user logs in again, their previous learning state can be restored.

The Al assistance module becomes active when a student submits an academic query through the chatbot
interface. The query is sent from the frontend to the backend server, which forwards it to an Al model
through an API. The Al processes the question, generates a contextual response, and returns the answer to
the backend. The backend then sends the response back to the frontend interface, where it is displayed to
the student in real time.

Through this workflow, the Digitify platform enables seamless interaction between digital textbooks, user
learning activities, and Al-based academic support, thereby creating an efficient and intelligent digital
learning environment.

4. Implementation

Digitify was developed as an Al-enabled digital learning platform for NCERT students using the MERN
technology stack, which includes MongoDB, Express.js, React.js, and Node.js. The platform focuses on
providing a structured and interactive environment where students can easily access digital textbooks,
manage their learning progress, and obtain Al-assisted academic guidance.

The React.js frontend provides a responsive and user-friendly interface that allows students to navigate
through textbooks, read PDF content, and interact with learning tools such as search, bookmarks, and
annotations. The backend services are implemented using Node.js and Express.js, which handle
authentication, API requests, and communication between the frontend and the database.

The MongoDB database is used to store user data, textbook metadata, reading progress, bookmarks, and
annotation records. This database architecture ensures efficient storage and retrieval of information,
allowing the system to scale as the number of users increases.

In addition to digital textbook access, the platform integrates an Al-powered chatbot that provides real-
time assistance to students. The chatbot processes academic queries and generates contextual responses
using Al models through API integration. This feature enhances the learning experience by allowing
students to clarify doubts while studying.
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Overall, the implementation of Digitify combines modern web technologies, structured data management,
and Al-assisted interaction to provide a comprehensive digital learning environment for school-level
education.

4.1 Core Digital Learning Capabilities

The core functionality of Digitify is the digital textbook reading environment, which allows students to
access NCERT learning materials in an interactive manner. The system integrates a PDF viewer module
that enables students to read textbooks directly within the platform.

Students can interact with the learning material using several built-in tools such as search functionality,
bookmarking, highlighting, and annotations. These features help students organize important content and
improve study efficiency.

The system also includes a structured content navigation system that categorizes textbooks by class,
subject, and chapters, making it easier for students to locate specific learning resources. The reading
interface is designed to provide a distraction-free environment that improves focus and readability.

4.2 Tools and Features Development

4.2.1 Secure Authentication System

Digitify integrates Google OAuth authentication to provide a secure and convenient login process. This
authentication method verifies the user’s identity and creates a personalized session for each student.

Once authenticated, the user gains access to their personalized dashboard where their learning materials,
reading progress, and saved bookmarks are displayed. This secure authentication system also ensures that
user data remains protected while maintaining a seamless login experience.

4.2.2 Digital Textbook Reader

The digital textbook reader is one of the central features of Digitify. It allows students to view NCERT
textbooks directly through an integrated PDF viewer interface.

The system supports multiple interactive features such as:

e Keyword Search: Allows students to locate specific topics within the textbook quickly.

e Bookmarking: Enables users to save important pages for future reference.

e Highlighting: Allows marking of important concepts or definitions.

e Annotations: Enables students to add personal notes directly within the document.

These tools enhance the digital reading experience and help students maintain organized study materials.
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4.2.3 Learning Progress Tracking

Digitify includes a learning progress tracking system that monitors student interaction with digital
textbooks. The system records reading history, bookmarks, and annotation activity to maintain a
personalized learning profile.

This data is stored in the MongoDB database, allowing the platform to restore the user’s previous reading
state whenever they log back into the system. Progress tracking helps students maintain continuity in their
study sessions and encourages consistent learning habits.

4.2.4 Al Chatbot Assistance

The platform integrates an Al-powered chatbot system that assists students in resolving academic doubts.
When a student submits a question through the chatbot interface, the request is forwarded to the backend
server.

The backend processes the query and communicates with an Al model through an API. The generated
response is then returned to the frontend interface, where it is displayed to the user in real time.

This Al assistance helps students obtain explanations, clarifications, and learning guidance without
leaving the platform.

4.3 Student Learning Interaction Model

The interaction between the student and the learning system can be represented using the following model:
L(S)=f(R,B,A,Q)L(S) = f(R, B, A, Q)L(S)=f(R,B,A,Q)

Where:

L(S) represents the learning interaction score for student S
R represents reading activity

B represents bookmarks created

A represents annotations added

Q represents chatbot queries

This model represents how different student interactions contribute to the overall learning engagement
within the platform.

4.4 Knowledge Assistance Model

The Al chatbot provides contextual learning assistance using the following representation:

K(q)=>i=1nRel(di,q)xInfo(di)K(q) = \sum_{i=1}*{n} Rel(d_i,q) \times Info(d i)K(q)=i=1>nRel(di
,q)*Info(di)
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Where:

e K(q) represents the knowledge response for query q’
e Rel(d_i,q) represents the relevance of document d_i to the query
e Info(d_i) represents the information content within the document

This model ensures that the Al system retrieves and generates meaningful academic responses.
4.5 User Engagement Model

The engagement level of a student interacting with the system can be represented as:
E(u)=aR+BA+yB+3QE(u) = \alpha R + \beta A + \gamma B + \delta QE(u)=aR+pA+yB+56Q
Where:

E(u) represents user engagement

R represents reading activity

A represents annotations

B represents bookmarks

Q represents chatbot interactions

a, B, v, 0 represent weighting coefficients

This formula measures how different learning activities contribute to student engagement.
4.6 Al-Driven Academic Assistance

Digitify integrates Al-based assistance to support students in understanding academic concepts. The
chatbot provides explanations, study guidance, and clarifications for questions related to textbook content.

This feature reduces the dependency on external learning platforms and enables students to resolve doubts
directly within the system. By combining digital textbook access with intelligent academic assistance, the
platform improves learning efficiency and supports self-guided study.

4.7 Integration of Al Features

The integration of Al within Digitify enhances the learning process by providing interactive and intelligent
academic support. Students can interact with the chatbot while reading textbooks, enabling real-time doubt
clarification and concept reinforcement.

This integration creates a multi-modal learning environment where students engage with both visual
content (digital textbooks) and text-based assistance (Al chatbot).

The synergy between digital learning tools and Al assistance makes Digitify an effective platform for
modern digital education. The system provides students with a structured learning experience while
maintaining accessibility, usability, and scalability.
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5. Results

Digitify demonstrates significant improvements in digital learning accessibility, interactive textbook
engagement, and Al-assisted academic support. The platform provides a user-friendly interface combined
with structured learning tools that allow students to efficiently access and interact with NCERT textbooks.
The developed system was evaluated based on usability, performance, and scalability to ensure it meets
the needs of modern digital learning environments. As illustrated in Fig. 1, the Digitify workspace provides
a clean and intuitive interface that allows students to navigate textbooks, manage bookmarks, and interact
with the Al chatbot for academic assistance.

Figure 1: Digitify Learning Workspace
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5.1 Digital Content Representation

Digitify successfully supports structured representation of NCERT textbooks across multiple classes and
subjects. The platform organizes digital content based on class, subject, and chapters, allowing students
to quickly locate relevant study materials.

The integrated PDF viewer ensures that digital textbooks are displayed clearly while preserving
formatting, diagrams, and tables from the original content. Students can easily navigate between pages
and chapters, making it convenient to review topics and revisit important concepts during study sessions.

5.2 Interactive Learning and Content Manipulation

Digitify provides several interactive learning features that enhance student engagement while reading
digital textbooks. These features include keyword search, bookmarking, highlighting, and annotations.
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The search functionality allows students to quickly locate specific topics within a textbook. Bookmarking
enables students to save important pages for future reference, while highlighting and annotations allow
them to mark key concepts and add personal notes.

These interactive features create a more flexible digital learning environment and help students organize
their study materials efficiently.

5.3 Al-Assisted Academic Support

One of the key strengths of Digitify is the integration of an Al-powered chatbot that assists students with
academic queries. The chatbot processes student questions and provides contextual explanations related
to textbook content.

This Al assistance helps students clarify doubts instantly without switching to external resources. The
chatbot also supports continuous learning, allowing students to interact with the system while reading
textbooks. This combination of digital reading and Al support significantly improves the overall learning
experience.

Chat with DigiBot

5.4 System Performance and Scalability

Performance testing indicates that Digitify is capable of handling multiple user interactions simultaneously
while maintaining stable system performance. The MERN stack architecture ensures efficient
communication between the frontend, backend, and database components.

MongoDB provides flexible and scalable data storage for user profiles, bookmarks, annotations, and
chatbot interaction logs. The modular system architecture allows the platform to scale easily as the number
of users increases while maintaining efficient data retrieval and processing.
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5.5 Data Management and Content Storage

Digitify provides an efficient data management system that securely stores user interaction data and
learning progress. The platform records information such as bookmarks, annotations, reading history, and
chatbot queries in the MongoDB database.

This stored information enables the platform to restore the user’s learning environment when they log
back into the system. It also supports personalized learning experiences by maintaining each student's
study records and progress.

5.6 Future Works

5.6.3 Retrieval-Augmented Generation for Accurate Responses

In future development, Digitify will incorporate a Retrieval-Augmented Generation (RAG) model to
reduce the possibility of incorrect or hallucinated responses generated by the Al chatbot. The RAG
framework will retrieve relevant information directly from verified educational sources such as NCERT
textbooks and curated academic materials before generating responses. By combining information
retrieval with language generation, the system will ensure that chatbot answers are grounded in authentic
learning content. This approach will improve the accuracy, reliability, and educational relevance of Al-
generated responses, thereby providing students with trustworthy academic assistance while minimizing
the risk of misleading information.

5.6.1 Cloud Storage and Multi-Device Access

Future versions of Digitify will incorporate cloud storage functionality to enable seamless synchronization
of user data across multiple devices. This feature will allow students to access their reading progress,
bookmarks, and notes from any device without losing their study records.

Cloud integration will also improve data security and accessibility, making the platform more reliable for
long-term academic use.

6. Conclusion

Digitify presents a modern digital learning platform designed to improve accessibility and engagement for
students studying NCERT curriculum from Class 1 to Class 12. The system integrates interactive digital
textbooks with intelligent academic assistance, creating a comprehensive environment that supports
efficient and continuous learning. By combining a structured content management system with advanced
web technologies, Digitify enables students to easily access textbooks, search for specific topics, and
organize their study materials through features such as bookmarking, highlighting, and annotations.

The platform is implemented using the MERN stack, which provides a scalable and efficient architecture
for managing user interactions and educational content. The integration of MongoDB for data storage,
Node.js and Express.js for backend services, and React.js for the user interface ensures smooth system

IJSAT260110531 Volume 17, Issue 1 (January-March 2026) 10


https://www.ijsat.org/

International Journal on Science and Technology (IJSAT)

—3 E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

performance and responsive user interaction. This architecture allows the platform to manage user data,
reading progress, and interaction history effectively while supporting future system expansion.

One of the key contributions of Digitify is the integration of an Al-powered chatbot, which enables
students to obtain instant explanations and academic guidance while reading digital textbooks. This
intelligent assistance promotes self-guided learning and reduces the need to rely on external sources for
clarifying doubts. By providing real-time responses to student queries, the Al system enhances both the
usability and effectiveness of the learning platform.

Overall, Digitify demonstrates how the integration of interactive digital content, scalable web
technologies, and artificial intelligence can significantly improve the digital learning experience. The
platform provides a foundation for future enhancements such as cloud-based learning analytics,
personalized content recommendations, and collaborative study features. With these capabilities, Digitify
has the potential to contribute significantly to the development of intelligent digital education systems and
support modern learning environments.
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