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Abstract: Nowadays several learning courses are available online and selecting a suitable course
among them as per user requirements is a daunting task. For users to achieve their desired goals,
picking the right course is crucial. It can be challenging for them to pick a course that fits their
preferences, goals, and present knowledge. This paper aims to construct a prototype system to choose
online courses based on the user’s log. Our system uses collaborative filtering techniques to extract
the information and suggest courses. This technique is used to measure the similarities and suggest
recommendations of user interest. Our system is used to find the utility information from the utility
logs of other users. Item-wise comparisons using cosine similarity of two items computed. Our
proposed system finds the novel interest of the users and also fetches similar users interested courses.
In this paper, a relevance factor is calculated based on which courses are recommended to the user.
Our system uses Streamlit for deployment and produces optimal recommendations compared to
competitive models.
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1. Introduction

Smarter decisions are made as a result of having more information, yet occasionally too much
information affects the quality of our decisions [1]. Users will never be able to quickly identify the
information they are interested in from the sea of data. By reducing some forms of information
overload, recommendation systems can improve the adaptability and effectiveness of learning
environments in the educational setting. It could be challenging for a user to choose a course among
the many options accessible. A software called Recommendation Systems (RS) has come up with a
solution to handle this issue [2].

This paper's scope encompasses a course recommendation system that will make use of cosine
similarity to provide personalized recommendations. In the recommendation system, the problem is
trying to forecast the opinion the users will have on the dissimilar substance and be able to
recommend the finest items to each user [3]. A more effective recommendation system that shortens
the system's runtime and more accurately detects item relations while improving the attributes of
existing systems.

Recommending the movie or books based on their category works mainly uses traditional
recommender systems. Most of the researchers suggest recommendations based on the content or the
group of similar users' interests [4]. These traditional approaches are purely depending on the
association among the items or users. Hence these traditional approaches limit the finding of original
user interest that might be changing from time to time. Sometimes based on historical, local, trendy,
traditional, influential, and attractive situations may lead to an increase the interest in some novel
pattern that may not be interested in the user earlier. Surprisingly time users may show interest in a
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novel pattern that was not matched with earlier interested patterns [5]. Extracting these nontraditional
recommendations from the system is a crucial task nowadays.

Recently conversational recommendation systems grab the attention of researchers to predict relevant
recommendations with greater quality [6]. These recommendations need quality datasets to extract
crucial features. Traditional recommendation approaches are still in the infant stage. To overcome
these difficulties advanced deep learning-based approaches with high-level features produce
prominent results with Convolutional Neural Networks (CNN) [7]. In the real-time scenario, most of
the applications are web-based for recommender systems. To develop web apps, Streamlit is user-
friendly for model deployment and finetuning [8]. This proposed recommender system customizes
using Streamlit for high-quality recommendations [9]. The main novelty in this work is customized
recommendations for individual users with high quality. Many real-time applications for
recommending semantic items extract knowledge from collaborative users [10].

2. Related Work

In the area of Recommender Systems, many studies have been conducted. New algorithmic methods
are being proposed by researchers, and Recommender Systems are being used in practical application
domains. The analysis of students' course selection behavior has been the subject of numerous studies
in the area of online learning.

A learning management system was suggested by Imran [11] et al. as one of the technologies to be
used in a personalized recommendation system. The conventional algorithms merely take into account
user ratings and ignore changes in user interest and the veracity of rating data, which have an impact
on the effectiveness of the system's recommendation. As a result, the paper offers a better approach to
address this issue. The central concept is predicated on the notion that similar consumers will have
similar preferences. by using a user similarity algorithm based on user reviews to identify nearby
individuals who share the same interests as the active user. By adding the neighbor's ratings for the
same item, it is then possible to forecast the active user's preference. Lastly, the top-N courses that the
active user will probably enjoy are offered. However, the collaborative filtering algorithm's similarity
measurement only considers the similarity score and ignores user interest.

The current education system in India needs automation support to facilitate students for various
academic activities. This support system provides facilities for online mentoring, course support,
teaching, and learning [12]. Due to technological improvement day to day significantly increases the
new courses. Now a large number of courses with different contents are available globally. Several
Universities and colleges are offering many courses to the students. Each course is designed with
different objectives and outcomes. Selecting a suitable course with willing content is a crucial task for
students nowadays. Manually running this system with these many courses is a difficult task.
Automation of this process is the only solution, which can counsel, recommend, and guide the
students in several aspects of the teaching-learning process. Web recommender systems are useful
nowadays with greater user interfacing services and support [13].

Current course recommendation systems need personalization support for various academic activities.
Selection of the course depends on the branch, continuity of courses, the relationship among the
courses, the outcome of the course, the demand of the course, knowledge acquired from the course,
and opportunities available in the market for that course [14]. Online recommender systems should
consider the career planning of the student and also other preferences of the student like research,
entrepreneurship, and higher education. Recent research in the course recommendation systems are
focusing on developing quality system with optimization [15]. These high-quality recommender
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systems with web support are developed using advanced software frameworks. Our proposed system
addressed the current challenges of web-based recommender systems.

3 Course Recommender System using Streamlit
Our proposed course recommender system follows the flow as mentioned in the flow diagram. Basic
algorithm steps followed to recommend the course are given step by step.

3.1 Course Recommender Algorithm
Our Proposed system follows the steps mentioned below
Step 1: Initially, import all the necessary libraries and also import the DataSets.
Step 2: Integrate all the datasets from different platforms, and clean the datasets by using pandas.
Step 3: Integrate all the attributes into a single attribute named “tags”.
Step 4: Convert the words into root words using porterstemmery().
Step 5: Tokenize the words using CountVectorizer.
Step 6: Using streamlit create a web application with a Home, Recommend, and About Page.
Step 7: From the recommend page take input from the user and pass it on to get_recommendation().
Step 8: If the course is found, distances between input and other courses are calculated based.
on key attributes in the dataset using cosine Similarity distance.
Step 9: Otherwise, courses are generated based on the terms present in the input.
Step 10: Based on the cosine similarity distances similar courses are recommended.

3.2 Flow Diagram of Proposed Course Recommender System
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Figure 1: Flow diagram of Proposed Course Recommender System
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The flow diagram shown in Figure 1. depicts the step-by-step process from loading the dataset to
generating customized recommendations. Preprocessing of input with Stemming and Counter
vectorizer and measuring the similarities of users to find the suitable course.

4, Implementation Details

The language on which we built our software was Python. It makes use of several Python libraries.
4.1 Python Libraries: The following Libraries, Frameworks, and Tools are used to develop the
Proposed system.

Pandas: Open-Source library to work with labeled data.

Sklearn: Open source library for Machine Learning

NLTK: Package for Natural languages

Seaborn: Library for visualization

Streamlit: Open Source Framework for Machine Learning and Data Science web apps.

PIL: Library for Image Processing

Some of the crucial functions used in implementation along with their functionalities are listed below.
st.write(): The Streamlit st.write() function is a powerful tool and can be used in many different
ways, from writing ordinary text to displaying figures.

st. markdown(): Markdown has several uses within a streamlit application. As the only tool for
custom HTML within a Streamlit app, we can use it to flexibly insert rich content into your
application.

St.sidebar: It is a simple Streamlit component that allows users to organize elements into a sidebar.
st.header: It displays text in header formatting.

st.subheader: It displays text in subheader formatting.

st.text: It is used to write fixed-width and preformatted text.

st.info: It displays an informational message.

st.warning: It displays a warning message.

St.error: It displays an error message.

st.image: Display an image or list of images.

st.button: It displays a button widget

st.data frame: It displays a data frame as an interactive table.

stc.html: HTML compress for stc, support template syntax.

4.2 DataSet: For our Course Recommendation System, we use the Coursera dataset, which is
available in Kaggle. The dataset contains a total of 3522 rows and 7 attributes. Each row in this
dataset is defined by attributes such as Course Name, University, Course Description, Course Rating,
Difficulty level, Course URL, and Skills.

5. Result Analysis

The final results of the customized recommendations are described in this section with screen
visualizations. The dataset we collected includes the course name, the degree of difficulty, and the
course ratings. The course description and associated skills are also included. Figure 2. shows the
home page of the system with the imported dataset. The combination of Course Name, Course Rating,
Difficulty Level, University, and Course Description constitutes the ‘tags’ attribute in this case. Figure
3. displays the list of recommendations for the courses to the individual users. Figure 4. shows the
recommendations based on the keyword.
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Figure 2. Home page of the Recommender System using Streamlit
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Figure 3. Recommend page recommending courses to the user
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Figure 4. Recommending courses based on the keyword
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6. Conclusion

Selecting online courses as per user interest from a large amount of available online courses is a
challenging task. Hence there is a need of developing a personalized recommendation system, which
can recommend relevant courses to the students as per their requirements. In this paper, we propose a
system with Collaborative Filtering that can recommend the courses to the students. Our proposed
system takes user interest and item similarity into consideration to recommend the courses. In the
future, this work can be extended for recently advanced courses with user cluster-based interest,
behavioral patterns, and also hidden pattern knowledge extraction.
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