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Abstract

Lernova is an intelligent and Al-powered career
guidance and personalized learning platform
designed to help users discover their skills, interests,
and suitable career paths by analyzing their digital
footprint. The system integrates data from multiple
platforms such as YouTube, GitHub, Reddit,
Instagram, and documents to understand users’
learning patterns and preferences. Using advanced
technologies like Gemini AI, Firebase, and API
integrations, Lernova generates personalized
learning insights, career recommendations, and
structured learning roadmaps. The platform also
provides an interactive dashboard where users can
track their progress, learn directly through curated
resources, and earn certifications. Additionally, an
Al mentor assists users with guidance, while an
admin module ensures efficient system monitoring
and management. Built using Reactjs for the
frontend and Python Flask for backend processing,
Lernova offers a scalable and user-friendly
experience. By combining Al-driven analysis with
personalized education, Lernova enhances skill
development, reduces learning gaps, and supports
users in achieving their career goals effectively.
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Introduction

The Lernova system is developed to enhance
personalized learning, career guidance, and skill
development through intelligent data analysis. In
today’s digital era, users actively engage with
multiple online platforms such as YouTube, GitHub,
Reddit, and Instagram. However, despite spending
significant time on these platforms, users often lack
a structured way to understand their interests and
convert them into meaningful career opportunities.
This gap between user activity and career direction
creates confusion and limits effective skill
utilization. To address this issue, Lernova provides

an integrated and intelligent solution by combining
Artificial Intelligence (Al), cloud technologies, and
platform APIs into a unified learning ecosystem.
The system works by analyzing users’ digital
footprints collected from various platforms to
identify their skills, interests, and behavioral
patterns. Based on this analysis, Lernova generates
personalized recommendations, career insights, and
structured learning roadmaps tailored to each
individual user. In addition to recommendations, the
platform allows users to directly engage in learning
activities, monitor their progress, and earn
certifications, ensuring continuous improvement
and skill development. The system also includes an
Al-based mentor that guides users throughout their
learning journey, offering suggestions and feedback.
To ensure data security and privacy, the platform
uses Firebase Authentication and Firestore for
secure storage and management of user information.
By integrating intelligent analysis with an
interactive learning environment, Lernova aims to
bridge the gap between user interests and career
opportunities, creating a more efficient,
personalized, and data-driven learning experience.

2. Literature Survey

The development of the Lernova system is
supported by extensive research in the fields of
Artificial  Intelligence, personalized learning
systems, and digital behavior analysis. Various
studies and publications highlight the growing
importance of Al in transforming industries,
especially education and career guidance. This
literature survey discusses three key references that
are highly relevant to the design and implementation
of the Lernova system.

The first reference, “Empire of AIl: Dreams and
Nightmares in Sam Altman’s OpenAl” by Karen
Hao (2025), explores the evolution and impact of
Artificial Intelligence, particularly focusing on the
advancements made by OpenAl and the rise of
generative Al technologies. The book emphasizes
how Al systems can analyze vast amounts of user
data and produce intelligent, personalized outputs. It
also discusses the opportunities and challenges
associated with AT adoption across different sectors,
including education. This work is highly relevant to
Lernova because it highlights the importance of Al-
driven decision-making and personalization, which
are fundamental to generating user-specific learning
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insights and career recommendations within the
system.

The second reference, “The Intelligence Explosion:
When Al Beats Humans at Everything” by James
Barrat (2025), discusses the rapid advancement of
Al technologies and their ability to outperform
human intelligence in various domains. The book
explains how modern Al systems are capable of
processing large volumes of data efficiently to
derive meaningful insights and predictions. It also
explores the potential implications of Al in shaping
the future of work and learning. This concept
directly relates to Lernova, as the system relies on
Al techniques to analyze large datasets obtained
from multiple digital platforms and generate
accurate skill identification and career guidance for
users.

The third reference, “The Al Ideal: Aldealism and
the Governance of AI” by Niklas Lidstromer (2026),
focuses on the ethical and responsible use of
Artificial Intelligence. It highlights the importance
of fairness, transparency, accountability, and
human-centered design in Al systems. The book
emphasizes that Al applications, especially those
influencing human decisions such as career
guidance, must ensure unbiased outcomes and
protect user data privacy. This is particularly
relevant to the Lernova system, as it uses Al to guide
users’ learning paths and career choices. Therefore,
incorporating ethical principles and maintaining
data security are essential aspects of the system
design.

3. Requirement Analysis

Requirement analysis is an important phase in
system development that defines the functional and
non-functional needs of the application. It helps in
understanding what the system should do and how it
should perform under different conditions. For the
Lernova system, the requirements are categorized
into functional requirements, which describe system
features and user interactions, and computational
resources, which include software and hardware
specifications.

3.1 Functional Requirements

The Lernova system consists of a User Module that
enables users to interact with the platform and utilize
its features effectively. After completing the
registration process, users can securely log in to the
system using their credentials. The login mechanism
is designed with strong authentication measures to
ensure user data privacy and protection. Once
logged in, users can create their profiles and upload
data from various platforms such as YouTube,
GitHub, Reddit, Instagram, and personal documents.
This data integration allows the system to analyze
user behavior and identify their interests and skills
accurately.
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The platform provides a personalized dashboard
where users can view insights such as identified
skills, areas of interest, suggested career paths, and
recommended learning resources. The dashboard
dynamically updates based on newly analyzed data,
ensuring that users always receive relevant and up-
to-date information. Based on the analysis, the
system generates career suggestions tailored to the
user’s profile, helping them make informed
decisions about their future.

In addition to career guidance, Lernova offers
structured learning roadmaps that guide users step-
by-step toward achieving their career goals. These
roadmaps include tasks, resources, and milestones,
making the learning process organized and goal-
oriented. Users can track their progress by marking
completed tasks, and the system updates their
progress accordingly while unlocking further stages
of learning. This continuous tracking and feedback
mechanism encourages users to stay engaged and
motivated throughout their learning journey.

3.2 Computational Resources

The successful implementation of the Lernova
system requires appropriate software and hardware
resources. On the software side, the frontend of the
application is developed using Reactjs, which
provides a responsive and interactive user interface.
The backend is built using Python Flask and
Firebase Cloud Functions, which handle server-side
logic, data processing, and API integrations.
Firebase Firestore is used as the database to store and
manage user data, learning progress, and system-
generated outputs in a secure and scalable manner.
The system also incorporates Natural Language
Processing (NLP) libraries and Machine Learning
models to perform intelligent data analysis and
generate recommendations. The development
environment includes tools such as Visual Studio
Code and Firebase Console, and the system is
designed to run on the Windows 10 operating
system.

From a hardware perspective, the system requires a
minimum configuration that includes an Intel i5
processor or its equivalent, at least § GB of RAM for
efficient processing, and 512 GB SSD storage to
ensure fast data access and system performance.
These specifications provide a stable environment
for both development and execution of the
application.

4. Architecture

The architecture of the Lernova system defines the
overall structure, components, and workflow
involved in processing user requests. It provides a
clear representation of how different parts of the
system interact with each other to deliver the desired
functionality. The architecture ensures that the
system is scalable, maintainable, and capable of
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handling multiple users efficiently  while
maintaining data security and performance.

The architecture is divided into two main types:
Software Architecture and Technical Architecture.
The Software Architecture describes how the system
is organized into different modules and how these
modules communicate with each other. Lernova
follows a modular and layered approach, where the
frontend, backend, database, and Al components
operate in coordination. The frontend, developed
using React.js, serves as the user interface through
which users interact with the system. The backend,
implemented using Python Flask and Firebase Cloud
Functions, processes user requests, applies business
logic, and communicates with the database. Al and
Machine Learning models analyze the collected data
to generate insights, recommendations, and career
guidance. Firebase Firestore acts as the central
database for storing all user-related information
securely. This modular design allows easy
maintenance, scalability, and future enhancements.
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The Technical Architecture focuses on the
underlying infrastructure and technologies used to
support the system. Lernova is built on a cloud-
based architecture using Firebase services, ensuring
high availability, scalability, and real-time data
synchronization. Firebase Authentication provides
secure user login and identity management, while
Firestore ensures efficient data storage and retrieval.
APIs are used to integrate external platforms and
fetch user data for analysis. The system is developed
and deployed using tools such as Visual Studio Code
and Firebase Console, and it operates on standard
computing hardware. This architecture ensures that
the system is reliable, secure, and capable of
delivering consistent performance even with
increasing user demand.

Overall, the Lernova system architecture effectively
combines intelligent data processing with a robust
technological foundation, enabling a seamless,
secure, and personalized learning experience for
users.

External Services

GitHub API1
4

Reddit API

4

Instagram AP

-

Fetch Data

v

Application Layer

Backend Server o
(Flask) Gemini Al
Iinterest Analysis
Module

Auth Service

T Read / Write

Certification Module

& Recommendation
Gemini Al :
Engine

Learning & Learning &

Certification Module

hd

Application Layer

£ Firebase Firestore

£ Activity Data

E3 User Profiles

[ Certifications

Persistence Layer

Fig Software architecture
Technical Architecture:

Lernova — Technical Architecture

YouTube Activity ]7
GitHub Repos Activity ]7
Uploaded Documents ]—

Gemini
Al Models
Gemini Al }<—A| onc-:‘>s'vng<{

—

I

Internet
etwork Clooud

[
(
[
[

Digital Data

Firebase Cloud
Firestore

[ g :}'L

Backend Server
(Python Flask)

React
Frontend
wWeb Application

API Calls

Cloud Sync [

Backend Server
(Python Flask)

Firebase Cloud
Firestore

| ]

Fig Technical architecture

658



V, ;
{ International Journal of

Information Technology & Computer Engineering

5. Testing

5.3 Overview

Software testing is a systematic process used to
evaluate the functionality, performance, and
reliability of a software application to ensure that it
meets the specified requirements and is free from
defects. It plays a vital role in identifying errors,
inconsistencies, and potential risks before the
system is deployed to end users. In modern digital
environments, users increasingly rely on intelligent
platforms for learning, decision-making, and career
guidance. Therefore, any defect or inaccuracy in
such systems can lead to  incorrect
recommendations, poor user experience, and
ultimately a loss of user trust. In the context of the
Lernova system, which heavily depends on
Atrtificial Intelligence and data-driven insights,
testing becomes even more critical to ensure
accuracy, consistency, and reliability of outputs.
One of the key reasons why software testing is
essential is cost-effectiveness. Detecting and fixing
bugs during the early stages of development is
significantly less expensive compared to resolving
issues after deployment. Early testing helps reduce
maintenance costs and prevents major system
failures. Another important factor is customer
satisfaction, as a well-tested application ensures
smooth functionality, faster performance, and a
user-friendly experience, which enhances user
confidence and engagement with the platform.
Security is also a major concern, especially in
systems like Lernova that handle sensitive user data
and personal information. Proper testing ensures that
the system is protected against vulnerabilities,
unauthorized access, and data  breaches.
Furthermore, testing contributes to overall product
quality by ensuring that all features work as
intended, the system performs efficiently under
different conditions, and the application remains
stable and reliable. Thus, software testing is an
integral part of the Lernova development process,
ensuring a secure, efficient, and high-quality system.

5.4 Dimensions of Testing

Software testing involves multiple dimensions that
must be considered to ensure comprehensive
evaluation of the application. One important
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dimension is the different layers of the application,
which include the database layer, API layer, and user
interface layer. Testing the database layer ensures
that data is stored, retrieved, and managed correctly
without inconsistencies. API testing focuses on
verifying the communication between the frontend
and backend systems, ensuring that requests and
responses are handled accurately. User interface
testing ensures that the application is visually
consistent, responsive, and easy to use across
different devices and platforms.

Another important dimension is the scale of testing,
which includes wunit testing, module testing,
integration testing, and scenario-based testing. Unit
testing focuses on testing individual components or
functions in isolation to ensure they work correctly.
Module testing evaluates the functionality of
specific modules within the system. Integration
testing ensures that different modules interact
correctly with each other, while scenario-based
testing validates the system’s behavior under real-
world use cases and workflows.

The type of testing is also a critical dimension.
Functional testing verifies that the system performs
according to the specified requirements, while
performance testing evaluates how the system
behaves under different loads and conditions.
Security testing ensures that the application is
protected against threats and vulnerabilities, and
other types such as wusability testing and
compatibility testing ensure that the system is user-
friendly and works well across different
environments.

Finally, the methodology of testing plays a
significant role in ensuring effectiveness. Testing
can be performed using exploratory methods, where
testers actively explore the system to identify
unexpected issues, or through scripted manual
testing, where predefined test cases are executed.
Automated testing is also used to improve efficiency
and accuracy by running repetitive test cases using
testing tools. By considering all these dimensions,
the Lernova system can be thoroughly evaluated,
ensuring high performance, reliability, and user
satisfaction.

Test Cases
Test ID Test Name Inputs Process Expected Actual Status
output Output
1 Valid Name, Fill form —| Account Success
Registration | Email, Click Register| created
Password successfully Account
created
successfully
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2 Existing Fill form — | Error: Email| Error: Success
Email Click already exists | Email
] Register already
Invalid exists
Registration
— Email
Exists
3 Valid Enter Login Login Success
Login credentials successful successful
— Login
Correct
email
&
password
4 Invalid Correct Enter Error: Error: Incorrect Success
Login - email, credentials Incorrect password
Wrong wrong — Login password
Password passwor
d
5 Invalid Unregistered | Enter Error: User | Error: Success
Login — User | email credentials —| not found User not
Not Found Login found
6 Upload Data | YouTube/Gi | Upload/conne | Data Data Success
tHub/Doc ct data fetched displayed
7 View Logged-in Open dashboardInsights Displayed Success
Dashboard user displayed
Generate Select goal Click generate| Roadmap Roadmap Success
Roadmap created shown
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9 Track Completed Update progre|ssProgress Updated Success
Progress tasks updated
10 Logout User action | Click logout | Logged out Logged Success
out
Test ID Test Name Inputs Process Expected Actual Status
output Output
11 Admin Login | Admin Enter — Login | Admin access | Access granted| Success
credenti granted
als
12 View Users Admin Fetch users User list | List shown Success
dashbo displayed
ard
13 Manage User Update/delete | Changes Updated Success
Users data user applied
14 Monitor System View activity System Status shown | Success
System logs status
shown
15 Handle Invalid System check | Error Error shown | Success
Errors data handled
Screenshots
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Conclusion

Lernova marks a significant advancement in
digital education and career guidance by
integrating  Artificial Intelligence, data
analysis, and cloud technologies into a
unified intelligent platform. It bridges the gap
between learners and career opportunities by
analyzing users’ digital footprints from
platforms like YouTube, GitHub, Reddit,
Instagram, and documents to identify their
skills, interests, and learning patterns.
Through Al-driven insights, the system

generates personalized career
recommendations, structured  learning
roadmaps, and relevant course

suggestions.By enabling users to learn on the
same platform, track their progress, and
interact with an Al mentor for guidance and
support, Lernova ensures a continuous and
personalized learning experience. Its cloud-
based infrastructure and user-friendly
interface make it accessible anytime and
from any device. Overall, Lernova
transforms traditional learning into a smart,
adaptive, and goal-oriented system that
empowers users to make informed career
decisions and achieve mastery efficiently.

Future Scope

Lernova can be enhanced by integrating
additional digital platforms such as LinkedIn,
Kaggle, and online learning platforms to
provide deeper insights into users’
professional profiles and skills. The system
can also be extended by developing a
dedicated mobile application for easier
access to personalized recommendations,
learning content, and Al mentor support.In
the future, advanced Al models can be used
to provide more accurate career predictions,
skill gap analysis, and real-time adaptive
learning paths. The platform can also
incorporate features like live mentorship,
peer collaboration, and gamified learning to
improve user engagement. Additionally,
integration with certification platforms and
job portals can help users directly apply for
opportunities, making Lernova a complete
end-to-end career development ecosystem.
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