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ONLINE COURSE RECOMMENDATION SYSTEMS

Abstract. Today in our world exists many online courses, so today it is
hard to students to choose the courses they like. This paper work is about
recommendation system based on user’s interests in his profile, this technique
called Content Based, and on similarity with other users, this technique called
Collaborative filtering, and hybrid method. My aim is to make such system,
which will recommend courses that will be interesting to users. By using these
techniques it can be improved efficiency of the recommendation system and
make the life of the users more easier. Because in the process of study, the user
will not be difficult to receive information and he will not be border.

Keywords: recommendation systems, content based, collaborative
filtering.

*k*k

AHHoTauus. CeroiHs B HallleM MUPE CYIIECTBYET MHOXECTBO OHJIAIH-
KYpPCOB, ITO3TOMY CETOJHS CTY/IEHTaM CJIOXKHO BBIOPATh T€ KYpCHI, KOTOPBIE UM
HpaBATCcs. DTa paboTa MOCBSIIEHA CUCTEME PEKOMEHJAAli, OCHOBAaHHOM Ha
MHTEpecax MOJb30BaTeNs B €ro mpoduie, METOANKE, Ha3bIBAEMON HAa OCHOBE
KOHTEHTa, 1 Ha OCHOBE CXOJICTBA C APYTMMHM IOJb30BATENSIMHU, 3TO METOAMKA
Ha3bIBACTCSI COBMECTHASI QMIIBTPALIUS | €lle OJWH MeTo TuOpus . Most el -
c/enaTh Takyl CHCTEMY, KOTopas OyleT peKOMEHIOBaTh KypChl, KOTOpbIE
OyAyT MHTEPECHBI TOJIH30BATENSAM. VICTIONB3Ys 3TH METOJIbI, MO’KHO TIOBBICHTH
3¢ (EeKTUBHOCTh CUCTEMBI pEKOMEHAANUN U 00JErYUTh KU3Hb MOJIb30BATEISIM,
IIOTOMY YTO B IPOLIECCE 00YUEHHsI IOIb30BATENI0 HE COCTABUT TPY/a MOIY4UTh
UH(OPMaLIKIO U eMy He OyZeT CKy4HO.

KioueBble ¢JI0Ba: CHCTEMBI PEKOMEH/IAINil, KOHTEHTHAs!, COBMECTHAs
bubTpanus.

**k*

Anparna. byriari kyHi Gi3/11H oleM/ie KONTETeH OHJIAWH KypcTap Oap,
COHJIBIKTaH OYTiHTI TaHJAa aaMmajaapFa e37epiHe YHAWTHIH KypCTapIbl TaHIAy
KHUBIH. ByJ1 s)xyMBIcTa MaiaaHyIIBIHBIH 63 TPOQMITIHACT] KbI3bIFYIIBIIBIFbIHA
yKcac YCHIHBICTAp apKbUIbl KeHec Oepinesi. byHbl Ma3MyHFa HETi3[IeNreH e
aTaliMbI3 >KoHE Oacka KOJIaHYIIBUIAPMEH YKCACTBHIFBIHA HETI3JeNreH, Oy
OipneckeH GpUIbTp A€M aTanaabl XKoHe e THOPUI METOBIH KOJaHaMbI3. MeHiH
MaKcaTbIM - KOJIZaHYIIbUIApFa KBI3BIKTHI OOJNATBIH KypcTapra KeHec OepeTiH
ochlHIAall kyHeHi xacay. Ocbl omicTepii KOJJaHy apKbUIbI YCBIHBICTAp
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JKYHECIHIH THIMIUTITIH KOTepil, Mali1aiaHymbUIapsH OMipiH )KeHUIAeTy. by
KEHeCTep/li KOJJaHFaH Ke37le OKY OaphIChIHIA MaijalaHyIIbiFa aKmapar amy
KHWBIH 0OJIMAii 1Bl )KOHE MMaii1ajIaHyIIIbI )KAJIBIKITAM TBI.

Tyiiin ce3nep: YCHIHBIC cUCTeMalapbl, KOHTEHTIK, OipieckeH (GpuibTp.

1. Introduction

Recommendation systems works in many spheres in our world. For
example in social networks, in Youtube, Instagram, Facebook and so on.
Instagram will recommend accounts based on mutual accounts, Youtube
recommends videos based on your previous watched videos and so on.

People needs recommendation every day. You may ask your friends to
recommend the films, restaurants, games and so on [1]. It shows that we need
some recommendations, and Internet has so many information, you just drowned
in data and you could not be sure in your decision. And we need filter this data.
But how? The solution can be user’s interests, user's experience history, user's
previous behaviors. By this filters you can filter the data efficiently, and user will
not see the information that not interesting to him. And we can compare the
users and get the similarity between them by their likes and dislikes. In this work
we tried to make recommendation system to online courses for users. The
recommendation system recommends courses based on user’s interests, and
based on similarity with other users. We have dataset with 575 users with their
interest categories, 10 courses with categories. And we have 2 cases to use
recommendation system. First case is which recommendation will be effective
if dataset is small. For example users count and courses count are very little.
Second case which recommendation will be effective if we do not have user’s
interest.

2.1. Online learning

As we mentioned before now recommendation system is using in many
spheres in our life, and in this research we made it for online courses. During the
pandemic demand to the online courses have grown exponentially and the count
of online courses also grew up very quickly. This research paper aim is to ensure
that the student does not get lost in the information and help him find what he is
interested in.

In 2002 year, were created techniques which learns the behavior of the

user in online by Osmar R. Zaiane [4]. With the help of that they could you can
recommend to the user what is most interesting and relevant to him.
Jiahui et al. [5] created a large-scale recommender scheme to provide
customized news based on users’ previous click actions. To find the most
interesting news posts, they use a combination of content-based recommendation
and shared filtering methods.
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2.2 Content Based

Content based recommendation system recommends the similar items
which user likes [1, 2]. For our work we compared user's profile categories and
the courses categories, and get the categories which are in common.

This algorithm is very simple, because we should compare two list of
items, and check the similarity of the lists. In our research case we have the user's
interests with categories and we have courses which also has their categories. In
the figure 1, the web development course has categories like informatics,
software engineering, programming and in the case if user has in his profile also
informatics, software engineering, programming it will be recommended Web
development course.
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Figure 1. Content based recommendation system

The formula of the content based recommendation system is

(UserCategories N CourseCategories)

PU, C) =
( ) Y CourseCategories

- P (U,C) the probability that user U likes the Course C;

- User Categories= the categories that have the User;

- Course Categories= the categories that has the Course.

Firstly, we should get the number of common categories of course and
the user, and divide it to the number of courses. The result will be between 0 and
1. The closer the result to 1, the better the result.

2.3. Collaborative filtering

Collaborative filtering recommends the item based on the opinions of the
users, which have similar preferences with the user [3]. Collaborative filtering
divides in two parts. First is user based and second is item based [1].

The user based collaborative filtering recommends the items that similar
users like. The item based collaborative filtering recommends the items similar
to the user likes.
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In the figure 2, we can use collaborative filtering recommendation,
because user A and user B have similar subjects. Sometimes collaborative
filtering can not perfectly recommend items because it is user for small data
sample. Because collaborative filtering looks like: you asking your friend which
have similar tastes, to give you recommendation. But his recommendation will
be what he knows, no more than his knowledge. If you compare the more
different people, respectively the result will be better.

7
CIsco similar CIsco ,-
Information H Information LIKE 7=
security security L
\ System M System adram
administarion administarion
user A user B

Figure 2.Collaborative filtering

Before the calculating the probability of the liking the course, we must
calculate the similarity of the user. We have 2 steps: the first is we should
calculate the similarity between two users, and secondly we should calculate the
probability of the user likes the certain course.

1) To check the similarity level of the 2 users we should consider the
situation if they like the same course and if they do not like the same course. The
system also check opposite preferences, if user likes a course but another user
do not like. The formula is

S(U,, Uy) = (IL,nL|+1D,nD,| =|L,nD,| =|L,nD,|)
IL,UL,uD,UD,|

- S§(U1,U2) similarity between 2 users;
- L1 = Preferences of the userl;

- L2= Preferences of the user2;

- D1= Dislikes of the user1;

- D2=Dislikes of the user2.

Firstly we should get the number of items that both users likes and
dislikes. After that we should get the number of items that first user likes but
another user dislike. And first user dislikes but the second is likes. The last step
is to get the number of courses that both users likes or dislikes.

2) Probability of a user liking a certain course
And here we should calculate that user’s liking probability of the course based
on similarity of the other users.
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(Z, —Zp)
M, +Mp)

-p(u,c) it shows the probability that user U likes course C;

- ZL = sum of the similarity with all the user that like this course;

- ZD = sum of the similarity with all the users that dislike this course;
- ZD = sum of the similarity with all the users that dislike this course;
- MD = number of user which dislike this course.

P(U,C) =

Firstly we should find the similarity of our user from all users who prefer
this course, subtract from the similarity of our user from all users who do not
like this course and divide it to the number of users who liked and disliked it.

2.4 Hybrid

Hybrid is the intersection of the Content based and collaborative
filtering.

P(U,C) = Content based N Coll aborau ve filtering

3.1 First case problem

First problem, which recommendation will be effective if dataset is small
(pupil count, courses count).

In my dataset we have 575 users and 30 course. But for this experiment
we will take only 100 users and 10 courses.Users and courses have their own
categories. By using this categories we can get the common categories, which
user likes and also exist in my dataset.

According to the content based formula we can get the probability of the

user liking course.

(UserCategories N CourseCategories)

PU, C) =
( ) Y CourseCategories

For this experiment we will get the common categories of each user from
each category, and get the best probability. The result of the experiment is 75%.
It shows that we can find for each user the interesting course. The result if
experiment when using Content based is 75%.

Now we can look at collaborative filtering. For that we will get the
similarity of each user from each user. And get the best similarities of that. After
we should calculate the probability of users liking courses ang get the best result
for each user. The result of the experiment shows 60%.

The last method is hybrid method. It is the common of the Content based
and Collaborative filtering. And it shows 67 %.
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Figure 3. The result of the first case

First case problem shows that Content based solves successfully this
problem 75%, Collaborative filtering solves 60% and hybrid shows 67%. And
best recommendation system for the first case is Content Based. Because despite
the small number of students and courses, we can determine the interests of the
user by profile.

3.2 Second case problem

The second problem is, which recommendation will be effective if there
will be not clear data, for example there will not exist user's categories.

First method we will use Content based. Content Based uses user’s
interests categories and courses categories. And it shows only 30%. The result is
bad because if most of the user’s interest will be null, the result also will not be
so good and Content based makes recommendations based on user’s interests.
Our second method is collaborative filtering. First step we will get the similarity
of each user from each user. And get the best similarities of that. After we should
calculate the probability of users liking courses and get the best result for each
user. The result of the experiment shows 80%.

And the last method is hybrid method. It takes the common of Content

based and Collaborative filtering. It shows 50%.
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Figure 4. The result of the second case
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For the second case Content Based shows 30%, Collaborative filtering
shows 80%, and hybrid shows 50%. The second case shows that when our
dataset is not so clear it is good to use collaborative filtering technique. In our
experiment it showed 80%. It is very good result.

4. Conclusion

Recommender systems in today’s world are useful. Because they filter
information from uninteresting things. In the internet we have so many
information, and it's difficult to find what we’re searching for without filtering
or recommendations. However, suggestion services do more than only assist the
customer in finding what he is searching for; they also have the best potential
user interface such that he continues to visit the website or even shows him new
data that he may not be aware of but is still interested in.

In this research my aim is to show that it is exists many ways to make
recommendation system that makes students life easier and recommends to
students that courses which they interested. And formulas and algorithms is very
simple and it is possible to make implementation of this methods in any
programming languages.
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