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ABSTRACT: he growing demand for continuous learning and skill enhancement has led to the emergence of adaptive
educational tools. This project introduces a "Learning Path Dashboard for Enhancing Skills," which acts as a
centralized platform to recommend personalized learning trajectories based on users' current competencies, career
goals, and interests. It integrates various learning sources, monitors progress, and provides analytics to guide learners
efficiently. The dashboard leverages data-driven insights to ensure optimal learning outcomes. It aims to bridge the
skill gap by suggesting structured, goal-oriented content. The system is suitable for students, professionals, and
institutions. The intuitive interface enhances usability, engagement, and motivation for lifelong learning.
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I. INTRODUCTION

In the digital age, acquiring and enhancing skills is not a one-time endeavor but a continuous journey. Rapid
technological changes and evolving industry demands make it crucial for individuals to regularly upskill. Traditional
learning systems often lack personalization and adaptability, resulting in ineffective learning experiences. The concept
of a Learning Path Dashboard aims to resolve this issue by providing a structured, user-centric approach to learning.
The dashboard acts as a digital mentor, helping learners navigate through various skill domains and understand what to
learn next. By assessing current knowledge and mapping it to target roles or goals, the system recommends
personalized learning paths. It pulls resources from multiple platforms like Coursera, Udemy, and LinkedIn Learning
and organizes them into coherent modules.

The platform also includes features such as progress tracking, reminders, feedback loops, and visual analytics, which
help users stay motivated. Educational institutions and corporate sectors can utilize this tool to train students and
employees respectively. The aim is to minimize the skill gap by targeting individual weaknesses and strengths using
Al-based suggestions.

Such dashboards also promote lifelong learning and self-assessment. They empower users by giving them control over
their learning choices and career trajectories. This project seeks to build a smart, scalable, and interactive platform that
can significantly improve the way learning is approached in modern times.

Il. PROBLEM STATEMENT
Modern learners face significant challenges in navigating the vast sea of available educational resources without a
structured and personalized approach. There is a noticeable absence of platforms that can align an individual's existing
skills with their career goals and recommend a coherent, adaptive learning path.
Current systems often operate in silos, offering fragmented content without holistic progress tracking or real-time

feedback. Additionally, the lack of centralized dashboards that integrate various course platforms, skill assessments,
and user analytics makes the learning journey cumbersome and inefficient.
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Many learners struggle to identify relevant courses, evaluate their quality, and stay motivated due to the absence of
progress indicators and goal-oriented structure. Educational institutions and organizations also lack tools to
systematically monitor and facilitate upskilling initiatives.

These gaps underline the necessity of a solution that combines personalization, integration, and intelligent
recommendations to enhance skill development and support continuous learning in a seamless and engaging manner.

I1l. LITERATURE REVIEW

1. Author: Selvi, A., Mounika, V., Rubika, V., & Uvadharanee, B.

Title: COLLEGEBOT: Virtual Assistant System for Enquiry Using Natural Language Processing (2024)
Outcome: This study introduced a virtual assistant system designed to respond to student inquiries using natural
language processing (NLP). The assistant made it easier for students to get information about college-related topics,
reducing the workload of staff and improving user interaction.
Disadvantage: While useful in academic settings, it could not handle complex or legal-specific queries and lacked
integration with structured databases, limiting its broader applicability.

2. Author: John D. et al.

Title: Personalized Learning using Al

Outcome: This research explored how artificial intelligence can personalize the learning experience for users. The
system adapted content based on individual needs, improving engagement and learning efficiency.
Disadvantage: The system heavily relied on the accuracy of user data. If input data was incorrect or incomplete,
recommendations were poor.

3. Author: Smith R.

Title: Adaptive Learning Systems

Outcome: The paper presented a model for adaptive learning that changed learning content based on user progress. It
helped tailor education to individual learners.

Disadvantage: The system was complex to implement, requiring significant technical resources and ongoing
maintenance.

4. Author: Kumar A. et al.

Title: Skill Mapping Platforms

Outcome: This study looked into how platforms can match a person’s current skills with industry job requirements. It
helped users understand where they stand and what skills to build.

Disadvantage: The platforms lacked real-time updates, meaning users might not receive the most current or relevant
recommendations.

5. Author: Lee M.

Title: Gamification in Education

Outcome: The study proved that adding game elements like points and badges in education improved student
motivation and engagement.

Disadvantage: Over-reliance on gamification led to shallow learning, where users focused more on rewards than deep
understanding.

6. Author: Brown J.

Title: Data-Driven Learning Analytics

Outcome: This research focused on how learning dashboards could provide insights into student performance using
data analytics.

Disadvantage: The use of personal learning data raised privacy concerns and required strict data security.
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7. Author: Singh P.

Title: Integrated Learning Platforms

Outcome: Singh discussed building platforms that bring together content from multiple educational sources in one
place for easier access.

Disadvantage: Many integration issues occurred due to differences in data formats and standards across content
providers.

8. Author: Hernandez V.

Title: Career-Oriented Learning Paths

Outcome: This work promoted the idea of setting up learning paths that are aligned with specific career goals. It helped
learners stay focused and achieve real-world outcomes.

Disadvantage: These paths often lacked flexibility, making it hard for learners to explore other interests.

9. Author: Chen L.

Title: MOOC Integration Models

Outcome: The study showed how Massive Open Online Courses (MOOCs) could be integrated into learning
dashboards to expand content availability.

Disadvantage: Repetitive and similar courses often led to redundancy, confusing learners about what to choose.

10. Author: Anderson T.

Title: Intelligent Tutoring Systems

Outcome: The research developed a framework for Al-powered tutors that offer personalized teaching support. It
improved learner satisfaction and outcomes.

Disadvantage: These systems required a lot of time and money to develop and maintain, making them less accessible.

11. Author: Patel R.

Title: Skill Enhancement Technologies

Outcome: Patel explored various online platforms aimed at improving professional skills. These platforms offered
flexible and on-demand learning options.

Disadvantage: Many platforms lacked engaging features, leading to reduced user interest over time

IV. DESIGN AND IMPLEMENTATION

The system is developed using React.js for frontend and Node.js for backend services. MongoDB is used for storing
user data and progress. APIs fetch course data from external platforms. A recommendation engine based on
collaborative filtering and decision trees suggests learning paths. The dashboard includes modules for goal setting,
progress visualization, and feedback. Security measures and user authentication are enforced using JWT and OAuth.
System Architecture Overview

The system architecture of the Learning Path Dashboard is modular and scalable, designed to support real-time data
processing, secure user management, and seamless integration with third-party educational platforms. At the frontend,
the application uses React.js for dynamic and responsive user interaction. The backend, developed in Node.js with
Express.js, handles core logic, APl routing, and communication between services. MongoDB serves as the primary
database, storing user profiles, progress metrics, and skill mappings. An API gateway facilitates interaction with
external learning providers such as Coursera and Udemy, fetching course metadata and reviews. A Python-based
recommendation engine leverages machine learning models to suggest personalized learning paths. User authentication
is enforced through OAuth 2.0 and JWT to ensure secure access. Additionally, the architecture includes a data analytics
module, utilizing Chart.js and D3.js, to provide visual feedback and insights into learning progress. This layered
architecture ensures maintainability, performance, and extensibility across educational and organizational deployments.
Activity Diagram
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The Activity Diagram below illustrates the stepwise flow of user interaction with the Al Legal Assistant:
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Stepwise Explanation:

1.

User Login & Authentication

e The user enters credentials.

e The system verifies authentication.

e Ifvalid, access is granted; otherwise, an error message is displayed.
Dashboard Access & Skill Selection

e  The user navigates to the dashboard.

e Auvailable skills are displayed.

e The user selects a skill to enhance.

Learning Path Recommendation

e The system analyzes the user's current skill level.
e Personalized learning paths are suggested.

e The user selects a recommended path.

Course Enrollment & Progress Tracking

e The user enrolls in a course.

e The system tracks progress and completion status.
e The user receives feedback and assessments.

Skill Assessment & Certification

e The user completes assessments.

e The system evaluates performance.

o If successful, certification is awarded.
Dashboard Update & Next Steps

e The dashboard updates progress.

e The user can choose to continue learning or explore new skills.

—

Step 1
User Interaction via Frontend

1

Step 2
APl Request to Backend
(FastAPI)

-~

Step 3
Backend Processing

l

Recommendation
Engine Activation

Step S5
Visualizing Progresss
and Suggestions

-

Step 7

Continuous Real-Time Feedback

Fig. 1. Activity Diagram
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This flow ensures seamless, real-time interactions that helps to get information quickly, reducing delays and improving
case handling.

Use Case Diagram
The Use Case Diagram shows the various responsibilities and actions performed by the system administrator (Admin)
in maintaining and managing the system:
Actors Involved

1.
2.

Learner — Uses the dashboard to enhance skills.
Administrator — Manages courses and user data.

3. System — Provides recommendations and tracks progress.
Use Cases

S wdE

IJIRS!

ET©2025

User Registration & Login — Learners sign up and authenticate.
Skill Selection — Users choose skills to enhance.

Course Enrollment — Learners enroll in recommended courses.
Progress Tracking — System monitors learning progress.
Assessment & Certification — Users complete assessments and receive certifications.
Dashboard Updates — System updates user progress and suggests next steps.

User Registration &
Authentication

+

Create Skill
Frameworrk

!

Compare with
Target Role/Goals

!

Design Personalized
Learning Path

!

Al-Driven Content
Recommendation

1

Real-Time
Progress Tracking

{

User Feedback
E Path Adjustment

+
C e

Fig. 2. Use Case Diagram
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This diagram clarifies the reliability, security, and continuous improvement.
Implementation Details

= Frontend Development: The user interface is developed using HTML, CSS, and JavaScript, integrated with
Jinja2 templating to create an interactive, responsive dashboard for visualizing and tracking skill development
paths.

= Backend Development: FastAPl manages RESTful APIs and user interactions, enabling seamless
communication between the frontend and the data handling modules.

= Recommendation Engine: A machine learning model analyzes user profiles, skill gaps, and learning progress
to suggest personalized learning paths and resources.

= Database: A relational MySQL database stores user profiles, skill sets, course metadata, progress logs, and
recommendations for effective tracking and analytics.

=  Progress Visualization: Charts and graphs generated using Chart.js provide a clear view of skill
advancement, course completion, and goal tracking.

= User Management: Role-based authentication supports users with different access levels such as learners,
mentors, and admins, ensuring secure and relevant dashboard experiences.

» Real-Time Updates: WebSocket protocol facilitates instant updates to the dashboard whenever the user
completes a module or receives a new recommendation.

= Security Measures: Secure authentication protocols and encrypted data transmission protect user data, course
records, and progress logs.

»= By integrating these components, the Learning Path Dashboard empowers individuals to navigate their
upskilling journey effectively, receive tailored guidance, and continuously monitor their growth in a structured
and motivating environment.

V. CONCLUSION

The "Learning Path Dashboard for Enhancing Skills" addresses the vital need for structured and personalized learning
in today’s fast-evolving digital world. By integrating multiple educational resources into a single platform, it offers a
coherent and goal-driven learning experience. The use of Al for recommending paths based on skill gaps ensures
targeted skill acquisition. Its analytics features help track progress and provide actionable insights.

The dashboard empowers users to take control of their learning journey, whether for academic advancement or career
growth. Institutions and organizations can utilize the system to better prepare individuals for the workforce. It fosters a
culture of continuous learning and self-improvement.

While some technical and integration challenges exist, the overall design proves scalable and impactful. Future
improvements can include real-time collaboration features, Al tutors, and multilingual support. This project is a step
toward democratizing education and enhancing global access to skills.

Ultimately, the dashboard not only maps out what to learn but also transforms how learning is experienced, making it
more effective, engaging, and future-ready.
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