International Research Journal on Advanced Engineering Hub (IRJAEH)
e ISSN: 2584-2137

Vol. 03 Issue: 04 April 2025

Page No: 1790-1796

https://irjaeh.com

https://doi.org/10.47392/IRJAEH.2025.0259

IRJAEH

Learning Hub — Al-Generated Course Creation: A Smart Approach to

Personalized Education

Mprs. A Gokilavani', M Sanjay Pandian®, R Kishore®, S Gokul?, V Sasidharan’

Assistant Senior Professor & Head of Computer Science and Engineering Department, Jai Shri Ram
Engineering College, Tamil Nadu, India.

23438Student, Computer Science and Engineering Department, Jai Shri Ram Engineering, Tamil Nadu, India.
Emails: gokilavani@jayshriram.edu.in?, sanjaypandianthecoder@gmail.com?, kishore2902.r@gmail.com?,
gokulkrish8670@gmail.com*, vsasidharan956@gmail.com®

Abstract

With the rise in online education, there is a need for individualized and automatic course creation, and demand
has grown exponentially. While platforms like Coursera and Udemy offer pre-styled courses, they typically
are not dynamic towards individual learning biases. This document suggests Learning Hub, an intelligent tool
designed to generate personalized courses using Natural Language Processing and YouTube API for curating
content in real-time. Experimental outcomes indicate that Al-driven course development increases learning

engagement and boosts relevance of the content.
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1. Introduction

The global spread of online education has
transformed how knowledge is transferred and
learned. Although sites like Coursera, Udemy offer
formatted courses, they are dependent on human
content development, which takes time and cannot be
easily personalized to suit specific learning styles. In
contrast, the evolution in Artificial Intelligence and
Natural Language Processing has presented new
methods of automating course creation and tailoring
learning experiences. The majority of traditional e-
learning platforms employ a one-size-fits-all teaching
paradigm, with pre-designed courses that fail to
adjust to the pace of the learner, interests, or
progressive comprehension. Moreover, manually
searching for high-quality, relevant video content is
not only time-consuming but also inefficient. In order
to improve upon these limitations, this paper
proposes Learning Hub, an Al-powered system that
generates courses automatically and provides
personalized  learning  experiences  through
sophisticated Al methods.

2. Problem Statement

Even with increasing popularity of online learning
platforms, there are some issues that still impact their
effectiveness and ease of use. One of the major
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disadvantages is the labor involved in course
building, as teachers have to spend long hours
designing and structuring material. In addition, most
platforms are inflexible, as courses are generally
static and fail to accommodate individual learning
styles or individual progress, lowering effectiveness
overall. Another key issue is the fact that it's
challenging to find and curate good-quality education
content, hence rendering the work of incorporating
related video content laborious and tiresome for
learners and teachers. Such challenges serve to
highlight the necessity for radical, Al-powered
solutions that would streamline the flexibility,
customization, and overall efficacy of online
education. [1]

3. Proposed Solution

To overcome these challenges, Learning Hub utilizes
Al-driven course structuring and intelligent content
curation to create a more dynamic and personalized
learning experience. The platform integrates several
key features to improve online education. Firstly, it
employs OpenAl’s GPT model to automate course
creation, generating well-structured lessons with
minimal instructor intervention. Secondly, it offers
adaptive learning paths which adapt in real-time
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according to user preference and progress, creating a
customized educational experience. In addition,
using YouTube API integration, the platform
effectively trims high-quality educative videos
saving considerable time required to identify relative
content. Leveraging these robust Al features,
Learning Hub simplifies course delivery, making
educative online training more accessible,
interactive, and effective.
4. Objectives of the Research
This reasearch seeks to revolutionize online learning
by leveraging Al-powered automation to produce a
more effective and personalized learning experience.
The key aim is to establish an intelligent system that
can automatically generate course material
dynamically, reducing reliance on human content
generation. The system also aims to provide
personalized learning routes that adapt to the pace,
interests, and changing knowledge of each user to
provide a more tailored learning experience. By
structuring content automatically, the platform
minimizes instructors' workload greatly, enabling
them to devote their time to course quality
improvement instead of devoting it to organizing
content. Further, this research seeks to enhance
accessibility and user engagement in virtual learning
spaces to make learning materials more interactive,
flexible, and accessible to a broader population of
learners from different backgrounds.
5. Literature Review

5.1.Traditional E-Learning Platforms
Traditional e-learning platforms such as Coursera,
Udemy, and edX offer structured, instructor-led
courses that ensure high-quality educational content.
However, these platforms come with several
drawbacks that limit their efficiency and adaptability.
A significant challenge is the reliance on manual
content creation, requiring instructors to invest
considerable time in designing and updating course
materials. Additionally, these platforms often lack
personalized learning experiences, as their fixed
course structures do not cater to the diverse needs of
individual learners. Another limitation is the static
nature of the content, which may not always reflect
the latest advancements or emerging trends in various
fields. Furthermore, premium courses on these
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platforms can be costly, making quality education
less accessible to a broader audience. These
challenges underscore the necessity of Al-powered
solutions that can automate course development,
enhance personalization, and ensure that learning
materials remain current and cost-effective

5.2.Al in Education and Course Automation
The integration of Artificial Intelligence (Al) and
Natural Language Processing (NLP) has
revolutionized online education by enabling the
automation of content creation, improving both
efficiency and adaptability. Studies suggest that Al-
driven platforms can autonomously generate
structured lessons using NLP-based models such as
GPT, significantly minimizing the need for manual
course development. Additionally, these platforms
can enhance content discovery by leveraging APIs,
such as the YouTube API, to curate high-quality
educational videos, reducing the effort required to
find relevant resources. Moreover, Al facilitates
personalized learning by assessing user preferences
and progress, allowing courses to dynamically adjust
to individual needs. These advancements
demonstrate Al's potential to transform digital
education by making learning experiences more
interactive, -+customized, and widely accessible.

5.3.Related Work in Al-Powered Learning

Systems

Table 1 Related Work

Study Technology -
Used Findings
Al-Powered Chatbots improve
Chatbots NLP, GPT | engagement but lack
for Models structured course
Learning delivery.
Adaptive Mach_me Personalized content
. Learning, .

Learning Data delivery enhances
Systems Analytics learning retention.
Automated Al-generated content

Deep ; ..
Course A is efficient but
. Learning, . .
Creation requires quality
. NLP
using Al control.
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While these studies explore Al in education, none
combine Al-generated text lessons with real-time
video selection. Learning Hub aims to fill this gap by
creating a system that automates both course content
and video recommendations for a better learning
experience.
5.4.Research Gap and Motivation
Existing studies show that:
e Creating courses manually slows down e-
learning progress.
e Al can generate lessons, but it lacks proper
integration with multimedia.
e Personalized and adaptive learning methods
are still not widely used.
Motivation: This research presents Learning Hub, an
Al-powered platform that automates course creation
by combining text-based lessons, video content, and
personalized learning paths. This approach makes
online education more efficient, engaging, and
accessible to learners. [2]
5.5.Methodology
The Learning Hub platform uses Al, Natural
Language Processing (NLP), and the YouTube API
to automate course creation, ensuring a structured and
engaging learning experience.
5.6.System Architecture
e The Learning Hub is made up of five key
parts that work together to improve learning.
The User Interaction Layer collects details
like the subject, difficulty level, and learning
goals.
e The Al Course Generator creates well-
structured lessons automatically using Al.
The Video Curation Module finds and
suggests useful educational videos through
the YouTube API. The Personalized Learning
Engine updates course content based on user
progress for a customized experience. Lastly,
the User Dashboard provides easy access to
courses, video recommendations, and
progress tracking, making learning more
interactive and engaging.
5.7. Al-Powered Course Generation
The Al model plays a key role in automating course
creation by generating structured lessons, breaking
content into modules, topics, and subtopics, and
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improving readability using Natural Language
Processing (NLP). It also enhances user engagement
by including quizzes and key takeaways. The Course
Structuring Algorithm operates in three steps. First,
users select their preferred subject and difficulty
level. Next, the Al processes the information,
organizes topics into a structured format, and
generates summaries, explanations, and assessments.
Finally, a complete course is created, combining text-
based lessons with relevant video recommendations
to provide a comprehensive and interactive learning
experience.
5.8.YouTube API
Curation
To improve the learning experience, the YouTube
API selects high-quality educational videos by
filtering them based on relevance, views, and ratings.
It also provides personalized recommendations by
analyzing user engagement. The Video Curation
Algorithm works in three steps. First, it takes Al-
generated course topics as input. Next, the system
sends requests to YouTube, applies filters to select
educational content from trusted sources with high
engagement, and picks the best 3-5 videos per topic.
Finally, the chosen videos are displayed alongside
text-based lessons, making learning more interactive
and engaging. [3]
5.9.Personalized Learning Path
e The system continuously adjusts based on:
e User progress and quiz results.
e Learning pace and interaction with content.
e Feedback and difficulty level adjustments.
5.10. Adaptive Learning Model
e Beginners start with basic concepts for a
strong foundation. [4]
e Intermediate learners receive extended topics
for deeper understanding.
e Advanced users work on real-world
applications and complex challenges.
5.11. Implementation details
The Learning Hub platform uses Al, NLP, and web
technologies to automatically create courses and
personalize learning. It is designed with a clear
structure, including the technology stack, system
components, and workflow, to ensure smooth and
efficient functioning.

Integration for Video
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6. Technology Stack

The platform is developed using the following

technologies:
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Table 2 Technology Stack

Category Technology Used
Programming .
Python, JavaScript
Languages

Al & NLP Models

OpenAl GPT, NLP-
based Text Processing

Frontend Framework React.js
Backend Framework Flask / Node.js
Database MongoDB
i YouTube API,
APIs & Integrations L
Authentication APIs
JWT Authentication,
Security OAuth, Berypt
Encryption

7. System Modules
The Learning Hub platform is designed with six main

modules to enhance learning efficiency and
personalization:
o User Authentication & Profile

Management: Provides secure login using
OAuth and email authentication, with role-
based access for admins and learners. User
preferences are stored in MongoDB for a
customized experience. [5]

e Al-Powered Course Generation: Uses the
GPT model to automatically generate
structured lessons, while NLP improves
content clarity, engagement, and
summarization. Courses are updated
dynamically based on current trends.

e Video Content Curation: The YouTube API
retrieves relevant educational videos, filtering
them based on ratings, engagement, and topic
relevance to ensure high-quality content.

e Personalized Learning Paths: Al tracks user
progress and preferences, recommending
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suitable courses and adjusting difficulty
levels to match individual learning needs.

e User Dashboard & Progress Tracking:
Displays  structured  courses,  video
recommendations, and user  progress,
providing insights to enhance the learning
experience. [6]

e Backend & Database Management:
Manages user data, preferences, and course
content while handling API requests for real-
time updates and smooth operation.
Workflow of the Learning Hub Platform

e User Registration & Login: Authentication
is secured using JWT & OAuth, while user
preferences are saved in MongoDB to
personalize the learning experience.

e Course Creation Process: Users choose a
subject and difficulty level, and Al generates
structured lessons. The YouTube API fetches
relevant educational videos to complement
the course.

e Personalization & Learning Path
Optimization: Al  customizes course
recommendations based on quiz results and
learning progress, ensuring a tailored
experience displayed on the user dashboard.

e User Engagement & Progress Tracking:
Learners interact with Al-generated content
and curated videos, while their progress is
recorded in the database for continuous
learning improvements.

7.1.Experimental results

The Learning Hub platform was tested to check its
performance, user engagement, and content quality.
The evaluation focused on how well the Al-generated
courses and video recommendations worked,
ensuring accuracy, adaptability, and a better learning
experience.

7.2.  Performance Evaluation

To measure the efficiency of the Al-powered course
generation and video curation system, the following
parameters were analyzed: [7]

7.3.Key Findings

e Al-based course generation reduces time and
effort by over 90%.

e The system provides real-time updates, unlike

1793


https://irjaeh.com/

IRJAEH

static manual courses. (Table 3) o
e Personalized learning paths improve user
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The course structure and clarity were as good
as those made by experts.

engagement and retention. [8] 7.6.Discussions and challenges
7.6.1. Key Findings

Table 3 Manual Course e Al-powered course creation reduces the time
Manual Al-Powered needed to develop structured learning
Metric Course Course materials. [9]
Creation Generation e Customized learning paths enhance user
: : engagement and improve knowledge
Time Required 5-7 days 10-15 minutes ret%ngt;ion. P ’
per Course . . . .
Personalization _ . YouTubg API mtegratlor] prowd_es_ high-
Low High quality video recommendations, enriching the
Levm_el_ _ _ learning experience.
Scalability Limited High e Scalability enables the generation of
Video Content | Manual Automated via unlimited courses, making it a cost-effective
Selection Search YouTube API solution compared to traditional methods.
i [10]
Course Rnigrl:;raﬁs Al dynamically 7.7.0verall Impact
Updates . updates content The platform offers an automated, adaptive, and
editing . . i
scalable approach to learning, making education
i more efficient and accessible. (Table 5)
7.4.User Engagement Analysis 7.8.Challenges Faced

A survey compared Al-generated courses with
manually created ones.

Table 5 Challenges Faced

7.4.1. Survey Results

e 85% found Al-generated courses better Challenges Descrlpt|on_ -
organized and engaging. YouTube Apl | APl request limits and

o 78% said personalized recommendations Limitations filtering irrelevant videos
helped them learn better. (Table 4) remain a challenge.

e 92% preferred Al-selected videos instead of User Adapting Al to different

searching manually.
7.4.2. Accuracy of Al-Generated Content

Personalization

learning styles requires
ongoing improvement.

Storing user preferences

Table 4 Accuracy of Al-Generated Content Data PfiV_éle securely is crucial to protect
Evaluation Parameter Score (Out of 10) & Security sensitive information.
Content Accuracy 9.2 Al Bias Al models may generate
Readability Score 8.8 Conltafle Sn'tn biased or redundant content,
Topic Coverage 9.0 requiring manual review.
Engagement Level 9.5 ) ) ) .
7.9.Solutions and Ethical Considerations

7.5.Conclusion

e The Al model created accurate and high-
quality content, achieving over 90%
accuracy.
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7.9.1. Solutions Implemented

Checking Content Accuracy: Al-generated
lessons are reviewed using NLP and human
verification to ensure reliability.

Better Video Selection: The YouTube API
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applies stricter filters to recommend only
high-quality educational videos.

e Personalized Learning: Al continuously
adapts to different learning styles for a better
user experience. [11]

e Data Security: JWT authentication, OAuth,
and encryption are used to protect user data
and privacy. [12]

7.9.2. Ethical Considerations

e Avoiding Al Bias: Ensuring course content is
fair, accurate, and unbiased.

e User Privacy Protection: Strong security
measures keep user data safe and secure.

e Equal Learning Opportunities: Al-
powered education should be affordable and
accessible to all, including underprivileged
learners.

e Future Improvements: Enhancing Al for
greater accuracy and fairness. Improving
content verification for better quality control.
Using user feedback to continuously improve
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learning experiences.
Conclusion and Future Work
The Learning Hub platform uses Al, NLP, and the
YouTube API to automate course creation, making
learning more personalized and scalable. Compared
to traditional e-learning, this system: [13]
e Reduces manual effort by automatically
structuring courses.
e Provides personalized learning through Al-
based recommendations.
e Improves access to quality content by
selecting relevant educational videos.
Results show that Al-generated courses are more
efficient, engaging, and adaptable than manually
created ones. With a 90% reduction in course creation
time and improved learner satisfaction, this platform
highlights the potential of Al in transforming
education. [14]
Future Work
Although Learning Hub has been successful, there
are still areas that can be improved:

Table 6 Future Work

Future Enhancement

Description

Multilingual Course Generation

Expanding Al-generated content to support
multiple languages.

Advanced Al for Personalized Learning

Improving Al models for more adaptive and
individualized course recommendations.

Real-time Course Updates

Implementing Al to continuously update
course content based on industry trends.

Gamification & Interactive Learning

Adding quizzes, challenges, and Al-powered
interactive learning tools.

Integration with Learning Management
Systems (LMS)

Enabling seamless integration with platforms
like Moodle and Google Classroom.
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