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ABSTRACT

Massive open online courses (MOOCs) have recently gained
a huge users’ attention on the Web. They are considered
as a highly promising form of teaching from leading uni-
versities such as Stanford and Berkeley. MoocRec.com is
a web site that recommends courses to users so that, they
can acquire those skills, that are expected from their ideal
job posting. MoocRec’s recommendation engine is based on
Matrix Factorization (MF) model combined with Collabo-
rative Filtering (CF) algorithm, which exploits information
from external resources (i.e., users’ skills, courses’ character-
istics, etc.) to predict course trends and to perform rating
predictions according to them.

Categories and Subject Descriptors

H.3.3 [Information Search and Retrieval]: Information
Filtering

1. INTRODUCTION

Massive Open Online Courses (MOOCs) platforms offer
thousands of different courses and each course’s registra-
tion/enrolment can be in the hundreds of thousand students.
It would be very useful, if someone could be recommended
a course to acquire those skills, that are expected from his
ideal job description.

MoocRec.com is a web site that provides to users rec-
ommendations of MOOCs. Firstly, users provide some in-
formation about their studies and their dream job. Then,
MoocRec.com recommends to them related courses, to ac-
quire the required skills for getting their dream job. The
heart of the recommendation engine of MoocRec.com is ma-
trix decomposition over a user-course rating matrix R to re-
duce its dimensions and remove noise from data. To do this,
we preserve a small number of k latent features (i.e., dimen-
sions) with the objective to reveal the mainstream users’
preferences. For example, in Figure [I, we plot users and
courses, assuming that k£ has been tuned to 2.
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Figure 1: Users and Courses in the 2-D space.

As shown in Figure courses/users that are placed in
close distance, are the most suitable/similar to each other.
As shown, women prefer literature courses, whereas men
choose the technical ones. Specifically, the course “English
Grammar and Style” can be recommended to Maria and
Irene, whereas “From Java to Android” course is more suit-
able to John. Please notice that matrix decomposition has
also revealed a second separation, which takes place among
people’s preference, towards practical and theoretical types
of courses. In MoocRec.com, we predict users’ ratings over
courses based on matrix factorization (MF) technique, which
exploits information from several external resources/matri-
ces.

The rest of this paper is organized as follows. Section
summarizes the related work, Section [3] summarizes the sys-
tem’s architecture. Section [ describes our recommendation
engine. Finally, Section 5 concludes this paper.

2. RELATED WORK

Furnas et al. [I] proposed Singular Value Decomposition
(SVD) in Information Retrieval research field. More specif-
ically, SVD captures latent associations between the terms
and the documents. SVD is a well-known factorization tech-
nique that factors a matrix into three matrices. An instance
of SVD, known as UV-decomposition, searches for two ma-
trices (U and V'), whose their multiplication gives an approx-
imation of the original matrix R. A significant improvement
on the prediction accuracy of classic MF algorithm may be
obtained through the incorporation of implicit feedback into
the MF model [2} 3] [4].



Extensions of classic MF algorithm have been successfully
applied for recommendations in MOOC domain to address
the problem of high students’ drop-out rates from online
courses. To reduce the high students’ drop-out rates, they
provide recommendations of useful forum threads to stu-
dents based on their blog history inside a MOOC discussion
forum. For instance, Yang et al. [5] have designed a latent
feature model to describe student behaviors inside a MOOC
forum.

3. SYSTEM’S ARCHITECTURE

Figure introduces the architecture of the MoocRec sys-
tem. It consists of the web site, the recommendation engine,
the database and the web crawler.
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Figure 2: MoocRec System Architecture

MoocRec.com integrates a search engine for MOOCs that
are automatically retrieved using web content mining tech-
niques from MOOC providers such as edX and Coursera.
It also incorporates a MOOC recommender system, which
provides a target user with personalized content according
to the skills he wishes to acquire. Therefore, we use content-
based filtering in order to connect course’s description with
the desired skills. We also embed the matrix factorization
technique and recommend MOOCs to a target user based
on previous choices of other users.

Moreover, using alerts a registered user may be notified
of MOOCs when they become available. He may also rate
courses either explicitly or implicitly (log history). That is,
our monitoring system records the user’s actions and helps
in constructing his profile.

The web crawler scans edX and Coursera web sites and
enters all the MOOCs found in a MySQL database, In ad-
dition, an additional web crawler mines from LinkedIn the
skills which are connected to the top-rated jobs. Therefore,
the database holds information that correlates jobs to skills
and skills to courses, which makes course and job recom-
mendation possible.

4. RECOMMENDATION ENGINE

Figure [3] illustrates an example of the course recommen-
dations which are provided by our system. An important
characteristic of our recommendations is that the user is in-
formed about the reason he was recommended a course. For

example, course “Data Analysis for Life Sciences 6: High-
performance Computing for Reproducible Genomics” is rec-
ommended because it is related to Life Sciences and Ge-
nomics. Our recommendation algorithm, places first the
courses which provide the greatest number of skills to the
target user. Moreover, courses that start soon or are self-
paced have priority towards others.

edX

CS For All: Introduction to Computer Science and Python Programming

edX A fun, fast-paced introduction to solving interesting problems with computer science through Python programming.

E  Duration] Effort  Price]  categories |
2016-06-01 14 weeks 5-7 hours/week Free Computer Science
Self-paced

This course is recommended to you because it is related to the following skills: Programming and Computer Science !

Data Analysis for Life Sciences 6: High-performance Computing for Reproducible Genomics
computing.

E  Duration] E=  Price]  categories |
2016-03-15 4 weeks. 2 - 4 hours/week Free Biology & Life Sciences
Self-paced

This course is recommended to you because it is related to the following skills: Life Sciences and Genomics !

edX  Learn how to bridge from diverse genomic assay and annotation structures to data analysis and research presentations via

Figure 3: Recommendation appearance and reason-
ing.

S. CONCLUSIONS

In this paper, we proposed MoocRec.com, which exploits
information from external resources (i.e., users’ skills, courses’
characteristics, etc.) to provide course recommendations. In
future, we want to test experimentally our system to check
its accuracy effectiveness in terms of accurate recommenda-
tions.
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