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Abstract:

Selecting an appropriate college and academic branch is a critical challenge for students due to the availability
of large and complex admission data. This paper presents a hybrid college recommendation system that integrates
content-based filtering with collaborative filtering to provide personalized and realistic recommendations. The system
analyzes student-specific inputs such as entrance rank and location to generate ranked college suggestions.
Implemented as a web-based application using Python and Flask, the proposed system improves decision-making

efficiency and reduces information overload, making it a practical decision-support tool for students.

Keywords — College recommendation system, Personalized recommendation, Hybrid filtering,

Content based filtering, Collaborative filtering.
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I. INTRODUCTION

Choosing a suitable college and academic branch is
an important decision that significantly impacts a
student’s academic and professional future. With the
rapid growth of engineering institutions and
specializations, students are required to analyze
extensive admission data, including cutoff ranks
which is often difficult using traditional methods.

Recommendation systems offer an effective
solution by providing personalized suggestions
based on user inputs and historical data. This paper
proposes a hybrid college recommendation system
that combines content-based and collaborative
filtering techniques to deliver accurate and relevant
recommendations. The system is implemented as a
user-friendly web application and demonstrates
improved transparency and efficiency in the college
selection process.

II. RELATED WORK

Several studies have explored the wuse of
recommendation systems in the education domain to
assist students in selecting suitable courses and
institutions [1]. Early approaches primarily relied on
content-based filtering, where recommendations
were generated by matching user preferences with
item attributes such as academic interests and
location [3]. Although effective in personalization,
these systems often suffered from
over-specialization and limited diversity [3].
Collaborative filtering techniques were later
introduced to leverage historical data and collective
user behavior, improving recommendation
relevance [1]. However, these methods faced
challenges such as cold-start problems and data
sparsity [1], [4]. Recent research emphasizes hybrid
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recommendation models that integrate both
content-based and collaborative filtering to
overcome individual limitations [2]. Despite these
advancements, most existing systems remain generic
and do not adequately address region-specific,
rank-based admission processes [4]. This work
addresses the gap by proposing a KCET-oriented
hybrid recommendation system that incorporates
user-specific inputs.

III. SYSTEM  ARCHITECTURE AND
FLOW

The proposed KCET college recommendation
system adopts a modular, layered web-based
architecture shown in fig.1 and fig.2 to ensure
scalability, efficiency, and ease of maintenance. The
frontend layer is implemented using the Flask
framework, which provides a clean and intuitive
interface for users to input their KCET rank and
location details. These inputs are forwarded to an
input validation module that verifies correctness,
range, and completeness before further processing.
The backend layer consists of a data processing
module that loads and preprocesses KCET cutoff
datasets stored in CSV format to ensure consistency
and reliability. The core recommendation engine
integrates content-based filtering, which prioritizes
user-specific  attributes such as location, and
collaborative filtering, which analyzes rank
similarities. A hybrid recommendation module
combines the outputs of both techniques to compute
a final relevance score and generate a ranked list of
eligible colleges. The results are then passed back to
the Flask frontend, where they are dynamically
rendered in a structured and user-friendly format,
enabling students to make informed and
personalized admission decisions efficiently.
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IV.  SYSTEM MECHANISM

The proposed system operates through a structured
sequence of modules designed to transform raw user
input into meaningful and personalized college
recommendations. Initially, the wuser provides
essential details such as KCET rank and preferred
location through a Flask-based web interface shown
in fig.3 and fig.4. These inputs are captured via
HTTP POST requests and passed to an input
validation module, which ensures that the rank is
numeric, within a valid range, and that mandatory
fields are not left empty.

Once validated, the system loads the preprocessed
KCET cutoff dataset into memory. The eligibility
filtering module compares the user’s KCET rank
with the closing ranks of colleges and branches,
eliminating options for which the user is not eligible.
This  step ensures that all  subsequent
recommendations are realistic and achievable.

The filtered dataset is then processed by the
content-based filtering module, which assigns higher
relevance scores to colleges matching the user’s
location preference. In parallel, the collaborative
filtering module analyzes historical KCET cutoff
trends of students with similar ranks in previous
years. These insights help capture collective
admission behavior beyond individual preferences.

A hybrid recommendation module combines the
scores obtained from both content-based and
collaborative filtering approaches to compute a final
relevance score for each college. The colleges are
ranked based on this score, and the top
recommendations are forwarded to the presentation
layer. Finally, the Flask frontend dynamically
displays the ranked list in a clear and structured
format, enabling users to compare options and make
informed decisions efficiently.

V.RESULT AND DISCUSSION

The implemented KCET college recommendation
system was tested using multiple sample inputs
consisting of different ranks and locations one of
which shown in fig.3 and fig.4. The results
demonstrate that the system successfully generates a
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ranked list of eligible colleges that align with both
user-specific  inputs and  feedback.  The
recommendations were found to be consistent with
official KCET cutoff data, confirming the
correctness of the eligibility filtering process.

The hybrid recommendation approach
significantly improved the quality of results
compared to using a single filtering technique.
Content-based filtering ensured personalization by
prioritizing location-relevant  colleges, while
collaborative filtering enhanced diversity by
introducing colleges that students with similar ranks
had secured in previous years by considering
feedback score as shown in fig. 6. This combination
reduced bias and prevented over-specialization in
recommendations.

From a performance perspective, the system
exhibited fast response times due to dataset
preprocessing and in-memory operations. The Flask
framework enabled smooth interaction between
frontend and backend components, contributing to a
positive user experience. Overall, the results validate
that the proposed hybrid recommendation system is
effective, reliable, and suitable for supporting KCET
aspirants during the counseling and decision-making
process.
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Fig. 4: User Input Form Filled with Candidate Details
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Top 10 Recommended Colleges

College Branch City GMCutoff  Feedback

Pes University Computer Science And Engineering Bengalury 13755

RV College Of Engineering Electronics And Telecommunication Engineering Bengaluru 1507.0

M S Ramaiah Insitute Of Technology Computer Science And Engineering Bengalun 1687.0

RV College Of Engineering Electrical And Electronics Engineering Bengaluru 1840

BM S College Of Engineering Electronics And Communication Engineering Bengaluru 1893.0

RV College Of Engineering Aetospace Engineering Bengaluu 20380

Pes University Computer Science And Engineefing (Al & My Bengaluru 2168.0

M Ramaiah Insttute Of Technology Computer Sciance And Enginesring (Al & M) Bengaluru 2340

M § Ramalah Insttute Of Technology Information Science And Engineering Bengalury 3083.0

Pes Unlversty Electionies And Commurication Engineering Bergely | 30305

= Go Back

Fig. 5: Top 10 Recommended Colleges for Bengaluru
Based on KCET Rank

{} feedbacl

v college of engineering_ computer science and engineering”: 1,
"r v college of engineering_electronics and telecommunication engineering”:
"kle technological university__electronics and communication engineering":

"kls gogte institute of technology__computer science and engineering (ai & ml)":

Fig. 6: json Feedback Score

VIIL.

This paper presented a KCET-based college and
branch recommendation system using a hybrid
recommendation  approach that integrates
content-based and  collaborative filtering
techniques. By leveraging user-specific inputs
such as KCET rank and location, the system
delivers accurate, personalized, and realistic
college recommendations. The use of a
Flask-based web interface ensures ease of
interaction, while efficient backend processing
enables fast and reliable recommendation
generation. Experimental results demonstrate that
the hybrid model improves recommendation
relevance, diversity, and decision support
compared to traditional static cutoff-based
methods. Overall, the proposed system offers a
practical and scalable solution to assist KCET
aspirants during the counseling process and can
be extended in the future to incorporate additional
preferences, and categories , and multi-year
admission data for enhanced performance.
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