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Abstract—The rapid growth of technology has increased
the demand for graduates with practical and industry-
relevant skills in addition to academic knowledge.
However, many students face challenges due to the gap
between university curricula and current industry
requirements. To address this issue, this research
proposes a Web-Based Syllabus to Skill Mapping and
Skill Gap Analysis System that uses machine learning
and natural language processing techniques to analyze
academic syllabus content and identify missing industry
skills. The system allows users to upload syllabus
documents, which are processed using Natural Language
Processing (NLP) methods to extract important topics
and keywords. These extracted topics are compared with
an industry skill database using TF-IDF vectorization
and cosine similarity techniques to measure their
relevance. Based on this comparison, the system
identifies covered skills, missing skills, and calculates the
overall skill coverage percentage. Furthermore, the
platform generates skill gap reports and provides
recommendations that help students improve their
technical competencies. The system is implemented using
Django for backend processing, a relational database for
data storage, and web technologies for user interaction.
By combining curriculum analysis with skill evaluation,
the proposed system helps students understand their
readiness for industry requirements and supports better
career preparation.

Index Terms—Machine Learning, Natural Language

Processing (NLP), TF-IDF Vectorization, Cosine
Similarity, Curriculum Analysis.
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I. INTRODUCTION

In the modern digital era, technological advancements
are rapidly transforming industries across the globe.
Organizations are constantly adopting new
technologies such as artificial intelligence, data
analytics, cloud computing, and automation to
improve productivity and innovation. As a result, the
demand for skilled professionals who possess relevant
technical competencies has increased significantly.
Educational institutions play a critical role in
preparing students for these evolving industry
requirements by designing curricula that incorporate
modern technologies and practical skills. However,
despite the efforts made by universities and colleges,
there is often a mismatch between the skills taught in
academic programs and the skills required by
industries. Many graduates complete their academic
studies with strong theoretical knowledge but lack
practical expertise in tools and technologies that are
widely used in professional environments. This
mismatch creates challenges for both students and
employers. Students struggle to secure suitable job
opportunities, while companies must spend additional
time and resources training newly recruited
employees. The concept of skill mapping has emerged
as an effective approach to address this issue. Skill
mapping involves identifying the skills present in
academic curricula and comparing them with the skills
required by industry. By analyzing the alignment
between syllabus content and industry requirements,
educational institutions can evaluate whether their
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curriculum adequately prepares students for real-
world careers.

The need for skill mapping has become increasingly
important due to the dynamic nature of technological
development. Modern industries continuously evolve
as new programming languages, software frameworks,
and digital tools are introduced. Educational
institutions must adapt their teaching methods and
course structures to ensure that students remain
competitive in the job market. In many universities,
syllabus updates occur only after several years due to
administrative procedures and academic review
cycles. During this time, industry requirements may
change significantly. As a result, students may
graduate with knowledge that is outdated or
incomplete in relation to current technological trends
Skill mapping helps address this problem by providing
a systematic method to analyze the content of
academic syllabi and compare it with industry skill
requirements. Through this process, institutions can
identify missing competencies and update their
curriculum accordingly. The primary objective of this
project is to develop a web-based system capable of
analyzing academic syllabi and identifying skill gaps
between educational programs and industry
requirements. In the current educational environment,
it is essential for students to acquire practical skills that
align with industry expectations. Therefore, this
project aims to provide an automated solution that can
assist students, educators, and institutions in
understanding the relationship between syllabus
content and the skills demanded by employers. One of
the major objectives of the system is to design and
develop a web-based platform that allows users to
upload syllabus documents for analysis. The system
processes the uploaded documents and extracts
relevant technical skills and keywords from the
syllabus content. These extracted skills are then
compared with a predefined database containing
industry-required skills. Through this comparison, the
system is able to identify missing skills and highlight
areas where the syllabus does not fully match current
industry requirements.

II. LITERATURE SURVEY
The rapid growth of modern technologies has

increased the demand for skilled professionals in areas
such as artificial intelligence, data analytics, cloud
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computing, and cybersecurity. However, many studies
have identified a mismatch between academic
curricula and industry skill requirements, which is
commonly known as the skill gap. This gap creates
challenges for graduates seeking employment and for
organizations looking for industry-ready
professionals. Some of the sample artificial
intelligence, machine learning and deep learning
models for prediction for skill mapping models are
described in details [1-9]. Mikolov et al. [10]
introduced efficient methods for learning word
representations in vector space. Their work helps
machines understand relationships between words in
large text datasets and is widely used in Natural
Language Processing applications. Salton and
Buckley [11] proposed term-weighting approaches for
automatic text retrieval systems, which are important
for identifying relevant terms in documents. Ramos
[12] explained the use of the TF-IDF technique to
determine word importance in document collections.
TF-IDF is widely used in text mining and document
similarity analysis. Bird et al. [13] introduced practical
Natural Language Processing techniques using
Python, which support text preprocessing tasks such as
tokenization, stemming, and stop-word removal.
Manning et al. [14] discussed important information
retrieval techniques used for indexing and retrieving
documents efficiently. Han et al. [15] presented data
mining concepts and techniques that help extract
useful patterns and knowledge from large datasets.

Joachims [16] applied Support Vector Machines for
text categorization and demonstrated that machine
learning algorithms can effectively classify textual
information. Liu [17] studied sentiment analysis
techniques and opinion mining methods used to
analyze textual data. Rajaraman and Ullman [18]
explored techniques for mining large datasets and
discussed algorithms that support scalable data
analysis systems. Feldman and Sanger [19] explained
text mining techniques that help extract meaningful
knowledge from large collections of documents.
Sommerville [20] described software engineering
principles and structured development methods for
designing reliable software systems. Pressman and
Maxim [21] also discussed modern software
engineering practices used in the development of
complex software applications. Gruber [22] proposed
ontology specifications that enable knowledge sharing
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and semantic understanding in information systems.
Porter [23] introduced a stemming algorithm that
reduces words to their base form, which improves the
performance of text analysis systems. Sebastiani [24]
presented a comprehensive survey on machine
learning methods wused for automated text
categorization. Breiman [25] introduced the Random
Forest algorithm, which is widely used for
classification and prediction tasks due to its accuracy
and efficiency. Mitchell [26] provided foundational
concepts of machine learning and explained how
algorithms learn patterns from data. Jurafsky and
Martin [27] discussed speech and language processing
techniques used in Natural Language Processing
systems. Murphy [28] introduced probabilistic
machine learning models that support predictive
analytics and intelligent decision-making. Resnick and
Varian [29, 30] introduced recommender systems that
provide personalized recommendations based on user
behaviour and preferences. Based on these research
studies, it is evident that combining Natural Language
Processing, machine learning, text mining, and
recommendation systems can effectively analyze
academic syllabi and identify skill gaps between
education and industry requirements. These
techniques provide a strong foundation for developing
intelligentsystems that support
improvement and enhance student employability.

curriculum

III. METHODOLOGY

The methodology of the proposed system describes the
procedures, techniques, and technologies used to
develop the Web-Based Syllabus to Skill Mapping and
Skill Gap Analysis System. The objective of this
methodology is to create an automated platform
capable of analyzing syllabus documents, extracting
relevant technical skills, comparing them with
industry  skill requirements, and generating
recommendations for skill development. The proposed
system follows a structured approach that integrates
text processing techniques, skill mapping algorithms,
and recommendation models within a web-based
architecture. The methodology includes several
modules such as syllabus upload and preprocessing,
skill extraction, skill database comparison, skill gap
analysis, and recommendation generation. Each
module is designed to perform specific tasks within
the overall system workflow. The integration of these
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modules enables the system to analyze academic
syllabi efficiently and generate meaningful insights
regarding curriculum relevance and skill deficiencies.
The methodology also emphasizes scalability and
accessibility by implementing the system as a web
application. This allows users such as students,
educators, and training institutions to access the
platform through standard web browsers and analyze
syllabus documents without requiring complex
installations. The methodology of the system is
divided into the following stages:

3.1. Data Pre-processing

The collected data is cleaned and prepared for
analysis. Missing values are handled, numerical
attributes are normalized, and categorical attributes
such as genre and artist names are converted into
machine-readable formats.

3.2. Feature Extraction

Important song features such as genre, tempo, and
energy are converted into feature vectors. These
vectors represent the characteristics of each song and
help in measuring similarity between songs.

3.3. Content Based Filtering

The system recommends songs that are similar to the
ones previously liked or played by the user. Cosine
similarity is used to compare song feature vectors and
identify similar tracks.

3.4. Collaborative Filtering

User listening patterns are analyzed to find users with
similar preferences. Songs liked by similar users are
recommended to others with comparable music tastes.

3.5. Hybrid Detection Model

Content-based filtering and collaborative filtering are
combined to improve recommendation accuracy.

This hybrid approach balances song similarity with
user behaviour patterns. The system ranks songs based
on similarity scores and predicted user interests. The
top recommended songs are then displayed to the user
through the system interface.

IV. RESULTS AND DISCUSSION

The experimental results obtained from the
implementation of the Web-Based Syllabus to Skill
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Mapping and Skill Gap Analysis System demonstrate
the effectiveness of the proposed methodology in
analyzing academic syllabus documents and
identifying industry-relevant skill gaps. The system
was tested using multiple syllabus documents related

v | @ Syltabuss intelligence Dashboar: X [

€ C @ 127.00.1:500

to computer science and information technology
courses. These documents were uploaded through the
web interface and processed by the system to extract
relevant textual information and identify technical
skills Fig 1, 2 & 3.

B Syllabus Intelligence System

Upload or Paste Syllabus

(e R TN No file chosen

Select Target Job Role BTSN

Analyze Syllabus

Fig.1. Syllabus intelligence system

The extracted skills were compared with a predefined
industry skill dataset, which contains commonly
required technical competencies in fields such as data
science, software development, artificial intelligence,
cloud computing, and database management. By

B Industry Readiness Dashboard

@ Target Role: Al Engineer

0.0% Readiness

comparing the skills present in the syllabus with those
in the industry dataset, the system successfully
identified missing skills that are important for
professional job roles sown in Fig 4, 5 & 6.

1 Industry Readiness Dashboard

Fig.2. Industry readness dashboard

IJIRT 195529

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 394



© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002

Skill Gap Analysis

B Covered Skills >< Missing Skills

« Python
= Machine Learning

« Statistics

« Linear Algebra

* TensorFlow

= PyTorch

« Scikit-learn

* Deep Learning

* Model Deployment
« Feature Engineering
= Research Skills

= Critical Thinking

M2 Recommended Courses

Python

Python for Everybody - Coursera
Fig .3. Skill gap analysis

& Al Skill Gap Explanation

Artificial Intelligence

This skill is important for the Al Engineer role because it is widely used in industry projects and job requirements. Learning Artificial Intelligence will improve your
readiness score and help you match industry expectations.

Machine Learning

This skill is important for the Al Engineer role because it is widely used in industry projects and job requirements. Learning Machine Learning will improve your
readiness score and help you match industry expectations.

Deep Learning

This skill is important for the Al Engineer role because it is widely used in industry projects and job requirements. Learning Deep Learning will improve your
readiness score and help you match industry expectations.

Python

This skill is important for the Al Engineer role because it is widely used in industry projects and job requirements. Learning Python will improve your readiness score
and help you match industry expectations.

Fig .4. Skill gap Explanation

Bs Recommended Courses

Artificial Intelligence Machine Learning Deep Learning Python

Online Resources Coursera Online Resources Coursera

Start Course Start Course Start Course Start Course

Learning Resources

Career Courses Professional Certificates Professional Bootcamps

Coursera

LinkedIn Learning Udemy

Start Learning Start Learning Start Learning

Fig .5. Recommended Courses
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B Study Plan

Total Missing Skills: 4
Estimated Study Time:

¢ 100 Hours
¢ ~ 1.1 Months (3 hrs/day)

Fig .6. Study plan

V. CONCLUSION

This project presented an Al-Based Web-Based
Syllabus to Skill Mapping System designed to
evaluate how effectively academic syllabus content
aligns with industry skill requirements. The system
addresses the common gap between traditional
academic curricula and the rapidly evolving demands
of modern industries. By analyzing syllabus
documents and identifying the skills covered within
them, the system helps determine the level of industry
readiness provided by educational programs. The
proposed system utilizes Natural Language Processing
(NLP) techniques to extract relevant skills from
syllabus documents and compare them with a
predefined database of industry-required skills. Based
on this comparison, the system calculates an industry
readiness score and identifies both covered and
missing skills. This analysis provides valuable insights
for students, enabling them to understand their current
skill level and recognize areas where additional
learning is required. The implementation of the system
using Python and the Flask web framework allows the
development of an efficient and scalable web-based
platform. Through an interactive dashboard, the
system presents analysis results using visual
representations such as charts and graphs, making the
information easy to interpret. Additionally, the system
offers career role suggestions and learning
recommendations based on the identified skill
patterns. Although the current system relies primarily
on keyword-based  skill extraction, future
enhancements can incorporate advanced machine
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learning and semantic analysis techniques to improve
accuracy. Expanding the industry skill database,
integrating real-time job market data, and adding
features such as resume analysis and course
recommendation modules can further strengthen the
system. With these improvements, the proposed
platform has the potential to significantly support
students, educators, and institutions in bridging the
gap between academic learning and industry
expectations.

Future Scope

The proposed Web-Based Syllabus to Skill Mapping
and Skill Gap Analysis System provides an effective
solution for analyzing academic syllabi and
identifying missing industry-relevant skills. Although
the system successfully performs syllabus analysis,
skill ~extraction, skill gap identification, and
recommendation generation, there are several
opportunities for future improvements that can
enhance the system's functionality and applicability.
One of the major future enhancements of the system is
the integration of advanced machine learning and deep
learning techniques. Currently, the system primarily
relies on text processing and keyword-based skill
extraction methods. In the future, more sophisticated
Natural Language Processing (NLP) models such as
contextual embeddings and transformer-based models
can be incorporated to improve the accuracy of skill
detection and semantic understanding of syllabus
content. Another important area of future development
is the integration with real-time industry datasets and
job portals. By connecting the system with job market
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platforms and industry skill databases, the platform
can dynamically update the list of required skills based
on current market trends. This would allow the system
to provide more accurate and up-to-date skill gap
analysis.
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