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ABSTRACT

In the era of the digital world, huge measures of Massive Open Online Courses (MOOCs) are available in various
classifications and spaces. Various web-based courses are accessible at various stages. Tracking down a proper
course from this huge available course is hard for students. The recommender system is crucial in tracking down
appropriate courses for students.

Dealing with the enormous measure of data and distinguishing individual clients' decisions and conduct has
become monotonous. Consequently, the recommender system proposes the relevant courses to understudy given
client behaviour and comparability with another course. This system suggestion depends on course descriptions
and reviews. A few recommender framework methods are used: content, collaborative, and Knowledge-based.
This paper is designed to construct a hybrid approach using cooperative and content-based extraction. Tests were
directed on real datasets to get them by and large execution of the proposed framework.

INTRODUCTION

With the steadily developing huge volume of online data, recommender frameworks are proficiently
defeating such data overload. Recommender systems are intended to prescribe things to the client,
supported by different variables. Propels in innovation have significantly altered the method of training.
MOOCs can give a few students admittance to online courses. Recommender System (RS) is an
electronic system that proposes/prescribes things to the client. Organizations like YouTube, Netflix,
Amazon, and so forth use recommender frameworks to assist their clients with suggesting the right
article, video or film. The quantity of MOOCs and students enlisted in MOOCs are developing per
annum. In 2018, more than 900 colleges were offering MOOCs with 11,400 courses accessible, and
around 101 million students had enrolled for them (Shah, 2018), making great decisions. With such
countless courses accessible, students currently face the question of picking courses without being
impressed.

With the ascent in web-based and online business, the quantity of clients willing on internet-based Web
administrations has grown. MOOC suppliers and online organizations promote their courses and
administrations while students search for courses that match their inclinations and needs. In these
circumstances, the recommender system assumes an urgent part and stands out among scientists.
Recommender systems are analyses and procedures that recommend related courses or administrations
to the student, given their inclinations. Recommender frameworks help MOOC suppliers develop, and
students see additionally suitable and renovated management given their characters and interests.
Information comes from student profiles and frameworks accumulated accounts.
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Recommender frameworks find designs in enormous datasets to decide the preferences of various clients
and anticipate things that associate with their requirements. Recommender frameworks are split into two
general classes: cooperative sifting recommender frameworks

and happy-based recommender frameworks. Cooperative sifting recommender frameworks perform
suggestions on clients with comparable preferences and will pursue comparable decisions later on.
Content-based recommender frameworks think about the profile of clients and things.

The web-based course recommendation system recommends the best courses they are keen on to the
understudies. This paper presents a proposal procedure that prescribes courses to understudies given
similitudes between courses taken by the objective students and researchers. It means to give a
compelling course proposal utilizing various procedures. The understudies will be clustered into bunches
in light of traditional data mining (DM) procedures will to Collaborative sifting utilizing knowledgebase.

THE PROPOSED RECOMMENDATION SYSTEM

There has, as of late, been an expansion popular for online courses and distance schooling. Rather than
establishments, understudies will generally study on the web, so the vital clarification for the internet-
based course suggestion framework is to prescribe significant courses to understudies. To flaunt their
abilities and calling, understudies gain from MOOCs. They consider factors, for example, course length,
current market designs for courses, personnel education for explicit courses, inventories, interests, and
so on, to pick the suitable course.
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Fig 1: Flow diagram of Proposed System
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The proposed framework utilizes information-based cooperative separating procedures to prescribe the
best suitable course to understudies. The proposed framework will plan all comparable understudies
given the K means calculation on the accessible dataset. After the Collaborative sifting method will be
half and half with information based to prescribe the fitting course to understudies.

1) Step 1: Data Collection and Pre-processing

Information accessible is extremely less and inadequate to fabricate a recommender framework.
Numerous MOOCs wear t give classified datasets of their clients and courses. This proposed framework
requires evaluations of courses, so web rejecting is the strategy through which pulled this information.
Web Scraping is a technigue to recover huge amounts of site information by downloading it and saving
it to a nearby document on your machine or a data set in table (.csv) design. Information scratching is a
powerful technique to extricate information from sites (based on the site s guidelines). The dataset of the
proposed framework was from Udemy, one of the most outstanding MOOC:s stages.

Crude Data is purged through cycles like filling in missing qualities, eliminating short information lines,
streamlining uproarious information, or addressing information irregularities. The cleaned dataset
contains live and accessible public courses. Unimportant information is being dropped from raw data.
Information accessible through rejecting is basic information which should change into a valuable
configuration.

2) Step 2: Data Analysis and Visualization

Data analysis is the heart of machine learning-based projects. After pre-processing the data, the next step
is to analyse and investigate data sets and summarize their main characteristics using data visualization
methods. Data analysis answers various questions, such as what data can tell us before building a system
and how much data is sufficient. How to establish the relationship

between learned data and results. Data analysis helps us to predict top courses in MOOCs, total
subscribers, and the number of courses which can be helpful for clustering.

Data Analysis helps us to

- to offer insight into a knowledge set.

- Understand the data structure.

- Extract important relationships that hold between various parameters.

Knowing the info first and checking it out is ethical to collect as many insights from it.
3) Step 3: Clustering

Aiming to identify similarities in the course description and course objective, in this step, the course is
clustered using the K-means algorithm. K-means clustering is one of the simplest and most popular
unsupervised machine learning algorithms.

Clustering refers to classifying a set of objects into a set of homogeneous groups such that the objects
within the same group (i.e., cluster) are most similar while having the greatest dissimilarity to objects in

other groups. The K-means algorithm randomly selects points as the initial centroids of clusters.
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A measure of distance (e.g., Euclidean distance) is then calculated for each of the other points, and each
one is assigned to the cluster with the closest centroid. Subsequently, a new centroid is computed for
each one of the clusters. This iterative process of assigning points to clusters and updating the centroids
continues until the sum of squared errors is minimized. The cluster chosen by the proposed system is
K=8. Each cluster is labelled with the top 5 words that help to understand which cluster contains which
courses are computed for each cluster.

Moreover, PCA is conducted with three, four, and five components for dimension reduction.
4) Step 4: Recommendation System

The proposed system tries to focus on Collaborative filtering with the knowledge base. Collaborative
filtering is based on user preferences. The knowledge base is dependent on additional knowledge about
a user from profile and course information.

In the proposed system, course reviews were not appropriate for collaborative filtering. After the
clustering step, additional knowledge of course features was used with collaborative filtering.

A knowledge-based algorithm that includes a feature matrix includes:
1) Additional features to the recommender system

2) Scaled Feature Matrix

3) Similarity Measure

New features were added to the recommender system according to categories in clusters. Different
features have different magnitude to scale. For example, rating of courses varies from 0 to 5 using
standardized scikit-learn library features. Similarity measures between different courses are done by
cosine similarity. Cosine Similarity measures the angle between two vectors in multidimensional space.
Here, two vectors refer to additional features of courses. The proposed system recommends courses of
the user’s previous course, if any, or similar courses based on the currently selected course id.

RESULTS

We performed experiments using the course dataset taken by Udemy. The top 10 course records are
shown in Figure4. Around 900 courses were there without reviews/ratings. The average period of a
course is 26 months. The machine learning course had the highest number of subscribers. The clustering
algorithm based on the course descriptions showed good results. Multiple k-s numbers of clusters were
tried out in the K-means algorithm. For an optimal number of clusters, k=8 is shown in
figure5.MAEcalculates the average magnitude of the errors without considering their path.

1 3
MAE = — ) |ry — fu
R Ty R
rui: ratings predicted
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Rui: ratings known

The deviation between the predicted rating and the actual rating of different users and items is measured
using the above formula. Lower MAE values indicate higher accuracy. Overall prediction accuracy of
an item based and user-based algorithms are very high as MAE values for all possible neighbourhood
size falls in the range of 0.33 to 0.38. From the observation of figure 6 item-based and user-based
algorithm results, there is not much difference in accuracy, but there is a lot of difference in the proposed
algorithm.

Top 10 courses with most subscribers
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Fig 2: Top 10 Courses
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Fig 3: MAE

CONCLUSION

Course recommendation systems help the students in the course choosing process. Classical
recommendation techniques like content-based filtering, collaborative filtering, and knowledge-based

filtering are used in different commercial websites. For recommending courses to students’ similarity is
5
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performed for course topics and keywords. The proposed system recommends courses to students based
on users rating and course descriptions. This online course recommender system focused on a hybrid
approach of collaborative and content-based filtering to recommend courses to students. Using the cosine
similarity technique, the similarity measures between the user and courses are precise. The user has
suggested the top-rated courses according to his interest.
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