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Abstract—This study aims to develop a comprehensive
and structured repository of undergraduate Computer
Science syllabi from universities, autonomous
institutions, and affiliated colleges across Maharashtra.
The primary objective is to systematically collect and
organize these syllabi, primarily sourced from
institutional websites using web crawling techniques.
Leveraging advanced text mining methods, the collected
syllabi are transformed into a curated dataset designed
for training machine learning models. This dataset is
then utilized for automated classification of Computer
Science  courses through state-of-the-art  text
classification algorithm. The outcomes of this research
are expected to enhance transparency, accessibility, and
consistency in Computer Science curricula across the
region. Additionally, the resulting dataset will serve as a
valuable resource for educators, researchers, and
policymakers, promoting the integration of machine
learning in educational data analysis and supporting
data-driven curriculum development and evaluation.
Machine learning models are designed and implemented
through Python. The Best fit model is evaluated.

Index Terms—text mining, text classification, web
crawling, machine learning, support vector machine,
support vector machine classifier

I. INTRODUCTION

In the digital age, both individuals and organizations
produce vast volumes of data daily, with an estimated
80% being unstructured. This form of data is typically
disorganized, difficult to search and challenging to
manage, often rendering it underutilized or entirely
inactive. Consequently, organizations face significant
challenges in organizing, classifying, and extracting
meaningful insights from such raw information. Text
mining has emerged as a powerful solution to these
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challenges, enabling efficient processing and analysis
of unstructured data.

In business contexts, unstructured text data originates
from diverse sources such as emails, social media
posts, live chats, support tickets, and survey responses.
Manually organizing this data is not only time-
consuming and costly but also prone to human error.
By contrast, text mining offers a scalable and cost-
effective alternative, delivering reliable results with
improved accuracy and faster processing speeds.

The dynamic nature of computer science education
necessitates a comprehensive and accessible
repository of undergraduate syllabi. Such a centralized
resource would significantly aid curriculum
development and enhance access to educational
materials for both instructors and students. However,
compiling and maintaining this repository manually is
labour intensive and susceptible to inconsistencies. To
address this issue, this study proposes the use of web
crawling techniques to automate the extraction of
syllabi from the official websites of educational
institutions.

Following the collection phase, the unstructured
syllabus documents must be transformed into a dataset
suitable for machine learning applications. This
involves applying text mining techniques to pre-
process and convert the textual content into a
structured format. The resulting dataset will support
the development of robust machine learning models
aimed at classifying computer science courses based
on their content.

Accurate classification of computer science syllabi
holds significance for multiple applications, including
curriculum  standardization, intelligent course
recommendation systems, and academic research.
This study aims to implement advanced text

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1483



© July 2026 | IJIRT | Volume 13 Issue 2 | ISSN: 2349-6002

classification techniques to automatically categorize
course content according to predefined domains.
Machine learning algorithms will be employed to
develop models capable of assigning course syllabi to
appropriate categories with high precision.

Machine learning-based classification systems rely on
prior data specifically, training data comprising
labelled examples. These examples are converted into
numerical vectors, with associated tags serving as
target outputs. These vectors are input into a machine
learning algorithm to train a model that can
subsequently identify relevant features in unseen data
and predict corresponding categories. Commonly used
algorithms for text classification include Naive Bayes
(NB), Support Vector Machines (SVM), Decision
Trees (DT), Random Forests (RF), and Deep Learning
(DL) techniques.

This approach not only enhances the organization and
accessibility of educational content in computer
science but also contributes meaningfully to
pedagogical resources and academic research.

Research Methodology

Research Questions:

1. To automate the collection of undergraduate
Computer Science syllabi using web crawling

2. To build a centralized and accessible repository.

3. To transform unstructured syllabus content into a
structured dataset through text mining for machine
learning applications.

4. To implement a machine learning model for
Automatic syllabi classification.

5. To analyse trending computer science subjects in
UG Programs under study.

II. LITERATURE REVIEW
The researcher employed the Systematic Literature

Review (SLR) method, which is widely recognized as
a prominent research approach for investigating

concepts, techniques, and algorithms in the field of
text classification. SLR provides a well-structured
process for identifying, evaluating, and interpreting all
relevant evidence from the available literature
pertaining to a specific research topic. In this study, we
adhere to the SLR procedure to ensure a
comprehensive and systematic analysis of the subject
matter.

Search Term
TITLE-ABS-KEY (("Text Classification" OR "Text
Mining") And ("Algorithm”))

Data Sources

We conducted a search query across various digital
libraries, including Scopus, Web of Science, IEEE,
and Google Scholar, to retrieve relevant papers for our
study. These libraries serve as primary sources of
literature containing potentially valuable studies on
Text Mining and Text Classification. In our search, we
utilized our predefined search terms targeting the title,
keywords, and abstract of the papers. It is important to
highlight that Google Scholar was chosen as a data
source due to its inclusion of articles, research papers,
and conference papers.

Data Selection

Researcher has selected 31 research papers which are
covering the research objectives. The research papers
cover the concepts, techniques, algorithms and
application area of Text Mining and Text
Classification. The research articles published since
2005 to 2022 are taken into consideration.

After examining 31 research articles, the author has
gained an understanding of the multitude of text
classification algorithms and application area
suggested by researchers for the classification of
diverse documents.

Text Classification Algorithm:

Table 1: Summary of algorithms and researcher contribution

Algorithm

#Count

[27], [30], [31]

Naive Bayes [NB]: [1], [2], [3], [5], [6], [7], [8], [10], [11], [13], [14], [16], [18], [19], [20], [21], [23], [24], [25], | 22

Support Vector Machines [SVM]: [1], [2], [3], [5], [6], [7], [8], [10], [11], [12], [13], [15], [16], [18], [19], [21], [22], | 24

1
[23], [24], [25], [27], [28], [29], [31]
(6]

Decision Tree [DT]: [1], [3], [5], [6], [7], [8], [11], [13], [14], [19], [23], [24], [27] 13
Random forest [RF]: [1], [2], [5], [71, [9], [10], [18], [19] 8
Deep Learning [DL]: [1], [2], [3], [4], [17], [19] 6
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Author has analysed out of 31 review articles that text classification algorithms features, limitations and applications
are studied. It is observed that SVM and NB are widely used for text classification of various types of documents.

Application Areas:

Author has observed the evidences of applications of above-mentioned text classification algorithms as: Syllabus
classification, Job Posting Classification, News Classification, Social media documents, Health Care Domain,
Research/Technical Paper and Document (General) Classification. The analysis of this is presented in Table 2.

Table 2: The types of documents where machine learning algorithms used

Application Papers Addressed #Count
Syllabus Classification [4], [22], [27], [28], [29], [30] 6
Job Posting Classification [71,[10] 2
News Classification [9], [14], [15], [20], [21] 5
Social media documents [12], [15],[18], [20] 4
Health Care Domain [23] 1
Research/Technical Paper [25], [26] 2
Document (General) Classification [13],[15], [20] 3
1. METHODOLOGY IV. RESULT AND DISCUSSION
This research involves quantitative and qualitative System Work Flow:
research methodology for achieving the objective of Step-1: Explore the Elements and Process of Syllabi
the research: Design
Data Collection: Step-2: Web crawling to Search syllabi on
1. Primary Data Collection Universities/Institution websites.
e Syllabi Files Step-3: Download and compile the syllabi into a
e Data Set in CSV Format centralized repository.
Step-4: To create data set for computer science course
2. Secondary syllabi of programs under study with essential features
e Articles, Books, Circulars, Newsletter, Websites using text mining techniques.
etc Step-5: To design and implement a machine
e Design and Implement Machine Learning based learning  model  for  Automatic  syllabus
model for automatic syllabus classification by classification.
using Python libraries 1. Multinomial Naive Bayes (MNB)

e Test the Performance of the Machine Learning 2. Support Vector Classifier (SVC)

model by using Performance Parameter given in 3. Random Forest (RF)
Python libraries. Step-6: To analyse the best fit Machine Learning

model for syllabi classification.
Step-7: To analyse trending computer science courses
in UG programs under study.

Explore Elements Web Crawling to T'o Create Data
and Process of Search Syllabi on To Create Set Using Text

Syllabi Design Website Syllabi Mining
Repository

Analyse Trending I'o Find Best Fit To Implement 3 Machine
Courses UG Programs Model for Syllabi Learning Models for Text
under Study Data Set Classification

Fig 1: System Work Flow Diagram
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Step-1: Explore the Elements and Process of Syllabi
Design

Primary data is collected from academicians to
understand elements of Good Syllabi Design by using
survey method. The survey is distributed to the
academicians from State Universities, Private
universities and Autonomous colleges. The researcher
received 125 responses due to the limited scope of the
study. Secondary data collected from articles,
newsletters, websites, circulars of different
Government Agencies: University Grants
Commission (UGC), State University, Govt. of
Mabharashtra etc.

Results:

Researcher analysed responses and understood the
elements of good syllabus design: Name of
University/Institute, Program name, Course Name,
Course objectives, Learning Outcome, Total Credits,
Total number of lectures, Academic year, Semester,

Maharashtra University BSc Syllabus

abus/Sullabus

Total Marks, Reference books and the syllabus is
distributed to all the stakeholders through institute
website.

The survey has enlightened that syllabi is available for
all the stakeholders on University/Institution website.
Step-2: Web crawling to Search syllabi on
Universities/Institution websites.

In the research context the syllabi of the various
programs are publically available on Universities and
Institutes websites. To collect the syllabi of programs
under study from websites researcher used web
crawling technique.

Automated web crawling technique is the technique
involved using software to gather data from online
sources automatically. The implementation is done in
python with the ‘Googlesearch’ library. In this all the
search terms are combined and used for syllabi search.
Result: Output after execution of Web Crawling
Python Script.

jons)-5th-Dea

Fig 2: Output of Web Crawling Python script.

Step-3: Download and compile the syllabi into a
centralized repository.

The primary data for the further research are syllabi
files; these are collected as and downloaded from the
websites of Universities/Institutions given by Python
WebCrawler script discussed in step-2. The files were
in different formats: word, pdf, images etc. The course
syllabi implemented from academic year 2019-2020 to
2023-2024 are considered for study.
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Result: The files are analysed and converted into the
pdf formats by using online open-source tools. The
researcher has created the repository
“syllabus_directory” including 731 pdf files having
syllabi of the courses included in program structure of
programs under study. The below image represents the
“syllabus_directory” repository
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Fig 3: The File repository.

Step-4: To create data set for computer science course syllabi of programs under study with essential features using
text mining techniques.

Machine Learning Model needs data set for classifying syllabi. This dataset is used for training and testing of Machine
learning model. The researcher has created dataset in .csv format by using text mining techniques. The dataset is
structured and ladled. The most of the features in dataset are in text form.

Result:
Table 3: Showing Feature Details

Feature Name Feature Details Data Type
File name The file names mined by text mining technique which is used to store in common repository | String
Text Content of the syllabus file mined by text mining technique Text
Program Name | Program name mined by text mining on file content feature String
Year Year of the syllabus implementation is mined from the file Integer
Course Name The course name of the syllabus file String
Sem The semester for which that syllabus is created and implemented Integer
Institute The institute type from which the course syllabus is created String

The Python script is executed by using text mining techniques to extract required features from course syllabi files
stored in the repository and prepared data set. The image below shows content of the “final_sullabus_data.csv” after

execution of the python script
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Fig 4: Automatically extracted Data Set
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Step-5: To design and implement a machine learning
model for Automatic syllabus classification.

Machine learning algorithms extensively used for text
classification encompasses Naive Bayes (NB),
Support Vector Classifier (SVC), Decision Trees
(DT), Random Forests (RF), and Deep Learning (DL)
techniques. The selection of algorithm depends on
various factors like data set size, features etc.

In this research literature review, the author has
rigorously reviewed application areas where above
listed algorithms have been used successfully, such as
syllabus classification, job posting classification, news
classification, social media documents, the healthcare
domain, research/technical papers, and general
document classification. Notably, the findings
highlight that SVC, NB and RF has performed well
particularly for text classification. Following image
shows the steps used to prepare Machine learning
Model.

Data Collection

Data Cleaning and Pre-processing

Feature Extraction

Model Training

Model Testing

Model Evaluation

Fig 5: Machine Learning Model Design flow

Results:

The researcher has prepared ML Model with selected
Text Classification Algorithms by adopting concepts
as: Multinomial/Multiclass Classification, Feature
Extraction, Cross-Validation, Divide the Dataset into
Training and Testing Datasets The implementation is
done with the Python Programming Language
libraries.

Various ML models can be used for text classification,
including but not limited to Logistic Regression, Navie
Bayes (NB), Support Vector Classifier (SVC),
Random Forests (RF) and Neural Networks. The
choice of model depends on factors such as the size and
complexity of the dataset. The literature review
concludes that SVM is working good for the text
classification. The researcher has designed and
implemented ML Model by using Multinomial NB,
SVC and RF algorithms. Machine Learning Model
implementation is done by using Python libraries.
Step-6: To analyse the best fit Machine Learning
model for syllabi classification.

The researcher has designed and implemented ML
Model by using Multinomial NB, SVC and RF
algorithms. These models are trained and tested during
the process. The best model is selected based on its
accuracy and Confusion matrix evaluated.

Results:
1. Multinomial NB  Algorithm Confusion Matrix and Accuracy
precision recall fl-score support
BCA 0.61 0.93 0.74 55
BSC Computer Science 0.67 0.81 0.74 43
BSC Cyber Security 0.00 0.00 0.00 3
BSC Information Technology 0.00 0.00 0.00 13
BSC Data Science 1.00 0.05 0.09 22
accuracy 0.64 136
macro avg 0.46 0.36 0.31 136
weighted avg 0.62 0.64 0.55 136
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2. Support Vector Classifier Algorithm Confusion Matrix and Accuracy
Average accuracy for Naive Bayes Text Classification: 63.68

3. Random Forest Algorithm Confusion Matrix and Accuracy

precision recall t1l-score  support

BCA 1.00 0.95 0.97 58

BSC Computer Science 0.90 1.00 0.95 44

BSC Cyber Security 1.00 1.00 1.00 8

BSC Information Technology 1.00 0.50 0.67 4
BSC Data Science 0.86 0.86 0.86 22

accuracy 0.94 136

macro avg 0.95 0.86 0.89 136

weighted avg 0.94 0.94 0.94 136

Average accuracy for Random Forest Text Classification: 94.37

Step-7: To analyse trending computer science courses in UG programs under study.

The dataset and the results of the model are analyzed. Researcher is interested in finding the current trending program
offered by Universities/Institutes under study. Further the researcher is intending to find coursed offered in these
trending programs. The python script is written to find the frequency count by year and program wise.

Results:
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Fig 6: The graph shows the Data Visualization year wise frequency count of the Program

BSC Data Science and BSC Cyber Security has
introduced in 2022 it is gradually growing in 2023 and
2024. The NEP 2020 is introduced by all of the
universities in Maharashtra state, so program structure
has changed in 2024. The subject in these trending
programs is introduced in 2023 and having frequency
count one. It clearly observed that these are unique and
latest subjects.
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V. CONCLUSION

There is need of automation in the academic’s field for
syllabi designing process. Researcher has given
automation to some of the steps: Searching by web
crawling, data collection and classification. The
researcher collected 731 syllabi PDFs which were
successfully downloaded using web scraping
techniques, forming the initial dataset for this study.
After an extensive data cleaning process, text mining
was applied to these files, resulting in a refined dataset
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of 678 records. The dataset is created 7 features which
will be further used for Machine Learning Model.

The Machine Learning Models has designed and
implemented for Program classification by using
Multinomial Navie Bayes, Support Vector
Classifier and Random Forest algorithms.

The performance is average of 20 iterations by using
cross validation techniques. Multinomial Naive Bayes
(MNB) exhibited overall accuracy of 63.67%. Support
Vector Classifier (SVC) exhibited overall accuracy of
72.72%. The model demonstrated good performance.
Random Forest (RF) revealed overall accuracy of
94.37%. This high level of accuracy underscores the
potential of automated techniques in handling large
volumes of educational data, thereby streamlining the
process of syllabus classification and enhancing the
organization of educational resources.

Future Scope:

Future work can involve expanding the dataset by
including syllabi from a wider range of disciplines
beyond computer science. Deep learning techniques
can be used to improve the accuracy of the model.
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