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Abstract—The rapid growth of online learning platforms
has provided learners with access to a wide range of
courses across various domains. However, the absence of
structured guidance often leads to confusion in course
selection and learning sequence. To address this issue,
this paper presents Outline Analyzer, an intelligent
course recommendation and learning path management
system. The proposed system assists learners by
organizing courses into well-defined learning paths based
on domain relevance and career orientation. The system
is developed using a web-based architecture that enables
efficient course management, user interaction, and
administrative control. By reducing information
overload and providing systematic learning guidance,
Outline Analyzer enhances learning efficiency and user
engagement. The system demonstrates how intelligent
content organization can significantly improve decision-
making in digital education platforms.

I. INTRODUCTION

The rapid growth of online learning platforms has
made education more accessible to learners across
various domains [1], [6]. However, the availability of
a large number of courses often creates confusion
regarding course selection and learning sequence [8],
[11]. Many learners struggle to decide where to begin
and how to progress effectively, which leads to poor
learning outcomes and reduced motivation [12], [17].
To address this issue, Outline Analyzer — Intelligent
Course Recommendation and Learning Path
Management System is proposed. The system provides
structured learning guidance by organizing courses
into predefined learning paths based on domain
relevance [5], [9]. Instead of presenting unstructured
course lists, Outline Analyzer helps learners follow a
logical and step- by-step learning progression [14],
[18].
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The system is developed as a web-based

application that supports both users and administrators
[19], [20]. Users can explore recommended courses
and learning paths, while administrators manage
course datasets and ensure content relevance. By
reducing confusion and improving learning clarity,
Outline Analyzer enhances the overall learning
experience and supports effective skill development
in digital education platforms [7], [15].

II. MAIN OBJECTIVES

The main objective of this project is to assist learners
in selecting appropriate courses and following a clear
learning sequence in online education platforms [5],
[6]. The system aims to reduce confusion caused by
the availability of a large number of courses by
providing structured and domain-based learning paths
[9], [14]. Another important objective is to guide
learners step by step from beginner-level concepts to
advanced topics, ensuring a smooth and effective
learning progression [11], [18].

The project also focuses on developing a user-friendly
web-based system that allows learners to easily
explore recommended courses and learning paths [12].
At the same time, it aims to provide administrators with
efficient control over course datasets and learning path
management [19]. Overall, the objective of Outline
Analyzer is to improve learning efficiency, enhance
user engagement, and support better decision-making
in digital learning environments through intelligent
content organization [3], [13].

III. SYSTEM OVERVIEW

Outline Analyzer is a web-based application designed
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to guide learners by providing structured course
recommendations and clearly defined learning paths
[5], [6]. The system helps users explore suitable
courses based on their selected domain and presents

User

them in an organized sequence that supports effective
learning progression [9]. Instead of overwhelming
users with numerous course options, the system
focuses on clarity and guidance [14].
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The system supports role-based access, allowing
learners to  view  recommendations  while
administrators manage course datasets and learning
paths [19], [20]. Its modular architecture ensures
smooth  interaction between users, system
components, and the database. By combining
simplicity, structure, and intelligent organization of
educational content, Outline Analyzer enhances the
overall learning experience and makes online learning
more focused and goal- oriented [7], [15].

IV. SYSTEM ARCHITECTURE
The system architecture of Outline Analyzer follows a

simple web-based client—server model designed to
ensure smooth interaction between users and system
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components [20]. The user interface layer allows
learners and administrators to access the system
through web pages, where learners can view
recommended courses and learning paths, while
administrators managecourses datasets [19]. This
layer focuses on providing a clean and user-friendly
experience.

The application layer handles authentication, course
recommendation logic, and learning path generation. It
communicates with the database layer, which securely
stores user information, course details, and learning
path data [19]. This layered architecture ensures
efficient data flow, easy maintenance, and scalability,
enabling the system to provide structured learning
guidance effectively [3], [13].
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V. ALGORITHM

XGBoost (Extreme Gradient Boosting) is an advanced
and efficient machine learning algorithm based on the
gradient boosting technique [16]. It is widely used for
classification and regression problems due to its high
accuracy and fast execution. XGBoost builds an
ensemble of decision trees in a sequential manner,
where each new tree is trained to correct the errors
made by the previous trees.

The algorithm minimizes a loss function using
gradient descent optimization and includes
regularization techniques to prevent overfitting [16]. It
also supports parallel processing, making it
computationally efficient for large datasets. Due to its
robustness and scalability, XGBoost is widely applied
in recommendation systems and predictive analytics
[13].

Advantages of XGBoost

1. High accuracy compared to traditional machine
learning algorithms

Efficient handling of large and complex datasets
Built-in regularization to prevent overfitting

Fast training using parallel computation

Handles missing and noisy data effectively

A

VI. RESULT AND DISCUSSION

The performance of the proposed system was evaluated
through functional testing and wuser interaction
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analysis. During testing, users were able to log in
successfully, select their preferred learning domain,
and receive structured course recommendations
without any errors. The system effectively organized
courses into clear learning paths based on beginner,
intermediate, and advanced levels, which helped users
understand the correct learning sequence and reduced
confusion in course selection [9], [14]. Overall, the
system improved learning clarity, reduced information
overload, and enhanced user engagement in online
learning environments [7], [15].

VII. BENEFITS

The proposed Outline Analyzer — Intelligent Course
Recommendation and Learning Path Management
System provides significant benefits to learners by
offering structured and meaningful learning guidance.
One of the major advantages of the system is the
reduction of confusion in course selection caused by
the availability of a large number of online courses [5],
[6]. By organizing courses into well-defined learning
paths based on domain relevance, the system helps
learners clearly understand what to learn and in which
order [9], [14]. This structured approach reduces
information overload, saves time, and allows learners
to focus more on learning rather than searching and
comparing courses [8], [12]. Additionally, the
classification of courses into beginner, intermediate,
and advanced levels ensures a smooth learning
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progression and improves knowledge retention [11],
[18].

From an institutional and administrative perspective,
the system offers efficient course and learning path
management through centralized control [19].
Administrators can easily update datasets, modify
learning paths, and maintain content accuracy,
ensuring that recommendations remain relevant and
up to date [7], [15]. The simple and transparent rule-
based recommendation approach makes the system
easy to maintain and scalable for future expansion [3],
[13]. Overall, Outline Analyzer enhances learning
efficiency, improves user engagement, and supports
better  decision-making in  digital learning
environments, thereby contributing to a more reliable
and learner-friendly online education platform [1],
[16].

VIII. DIFFICULTIES AND CHALLENGES FACED

During the development of the proposed system,
several challenges were encountered [5], [6]. One of
the main difficulties was organizing a large number of
courses into meaningful and well-structured learning
paths, which required careful analysis of course
relevance and learning order [9], [14]. Ensuring that
courses were correctly classified into beginner,
intermediate, and advanced levels demanded thorough
validation to maintain learning continuity and
effectiveness [11], [18]. Another significant challenge
was maintaining data consistency while updating
course datasets and learning paths through the
administrative module [7], [19]. Designing a system
that was simple and intuitive for learners while
remaining flexible and manageable for administrators
also required careful architectural planning [3], [15].
Despite these challenges, continuous testing,
evaluation, and refinement helped in overcoming these
issues and improved the overall performance,
reliability, and usability of the system [12], [20].

IX. CONCLUSION

This project successfully presented Outline Analyzer,
an intelligent course recommendation and learning
path management system designed to improve learning
guidance in online education platforms [1], [5]. By
organizing courses into structured learning paths and
providing clear recommendations, the system
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effectively reduces confusion in course selection and
helps learners follow a logical learning progression [9],
[14]. The simple and transparent rule- based approach
ensures reliability, ease of maintenance, and efficient
performance, making the system suitable for practical
deployment in educational environments [3], [13].
Overall, the system demonstrates how structured
content organization and thoughtful system design can
enhance learning efficiency, user engagement, and
decision-making in digital learning environments [6],
[15], [16].

X. FUTURE ENHANCEMENTS

The Outline Analyzer system can be further improved
by incorporating advanced recommendation
techniques to provide more personalized learning
paths based on individual user preferences and
learning behavior [2], [16]. Future enhancements may
include the integration of machine learning algorithms
to dynamically adapt course recommendations, along
with real-time progress tracking and performance
analytics to better support learner evaluation and
improvement [8], [12], [18]. Developing a mobile
application and deploying the system on cloud
platforms can significantly improve accessibility,
scalability, and system availability [19], [20].
Additionally, integrating external e-learning platforms
and providing multi-language support can further
enhance the usability, inclusiveness, and overall reach
of the system [6], [15].
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