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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. 

Hokk 

AnHoranus. CeroxHs B HallleM MHPe CYIIeCTBYeT MHOKeCTBO OHIAilH- 
KYPCOB, TIO3TOMY CeTOJIHS CTyAeHTaM CIOKHO BEIOPATh Te KYPCHI, KOTOPBIE HM 
HPaBATCA. Ota pafi(n'a MOCBAILIICHA CHCTEME peKOl\leH}]aH][‘P‘I. OCHOBaHHOIT Ha 

HHTepecax MOJTb30BaTeId B ero Mpodiie, METOMIKe, Ha3bIBaeMOll Ha OCHOBE 
KOHTEHTA, 1l Ha OCHOBE CXOJICTBA C IPYTHMH TOIb30BaTeIAMH, 3TO MeTOIHKa 
HA3bIBAeTCS COBMECTHAA (IUIBTPAINIA M ellle OIHH MeTOX rHopma . Mos mers - 
clelaTh TAaKyl CHCTeMy. KoTopas OydeT peKOMeHIOBaTh KYpCHL KOTOpEIE 
GyIyT HHTepecHs! I0Ib30BaTe M. 1ICIIoNb3ys 3TH MEeTOIBI, MOKHO IOBBICHTE 
Bqu)eKTl[BHOCTB CHCTEMBI peKoMeH:laHm'I 1 00JIErYNTh KI3HB II0JIB30BATEIIAM, 

TIOTOMY UTO B IIpolecce 00ydJeHNs IT0Tb30BaTeNIi0 He COCTABHT TPy MOTYIHTh 
HHGOPMALIIIO 1T eMy He OyIeT CKyJHO. 

KuroueBble ¢10Ba: CIICTeMBI peKOMeHIAllNil, KOHTeHTHas, COBMeCTHas 
uapTpams. 

sk 

Annarna. byriari KyHi Oi31iH a7eMle KeNTereH OHIailH KypcTap 6ap. 
COHJIBIKTAH OYTIHTI TaHTa aaMagapra e3JepiHe YHAITHIH KypCTapibl TaHIay 
KIBIH. By jXyMBICTa NaiilanaHyIIBIHEH 63 TPO(IITIHIEr] KbI3bIFYIIBLIEIFBIHA 
YKcac YCBIHBICTAp apKblIbl KeHec Gepineni. BYHEI Ma3MyHFa HeTi3[elreH e 
aTailMbI3 koHe 0acKa KOIUIAHYIIBUIApMEH YKCACTBIFBIHA HeTi3leNreH, Oy 
GipreckeH (QIIBTP el aTalTalbl KaHe Je THOPIUT MeTOIbIH KOIIaHaMbr3. MeHiH 

MaKcaThIM - KOJIAHYNIBLIApFa KbI3BIKTBI OOTATBIH KypcTapra KeHeC OepeTiH 
oChIHMall JKyiteHi jkacay. OCBI amicTepIi KOTTaHY AapKBITEI YCBIHBICTAp 

50



SDU Bulletin: Natural and Technical Sciences 2021/2 (55) 

JKylleciHIH THIMIUTTIH KeTepil, NaiilaJaHyIIbIIapIbiH eMipiH skeHimIeTy. byt 
KeHecTep/Ii KOIIaHFaH Ke3Jle OKY OaphICHIHIA MaiilaTaHyNIBIFa aKmapaT axy 
KIIBIH GO/IMaii B! jKaHe NaillaTaHyIIb! KaTbIKIaiiIb!. 

Tyitia ce3aep: YCHIHBIC CIICTeMATapsl, KOHTEHTIK, OipTeckeH (GIIBTP. 

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. 

Web development 

Informatics 

Y Software 

% W engineering 
by Programming 

\ Business manager 

Informatics e egresrirs &;::::'“ 
Programming - Accounting 

Mathematics 3 = 
Figure 1. Content based recommendation system 

The formula of the content based recommendation system is 

P, C) = (UserCategories N CourseCategories) 

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. 

) ¢ cisco Similar cisco é 
K | information € Information | LIKE 

security security 
system fecommends o oo - 

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 

(|L| an' + |D1 nD:' - |Ll nDzl - |l'.‘nD1|) 

St U,) = IL,uL,uD, uD;| 
- S(ULU2) similarity between 2 users; 

- L1 ="Preferences of the userl; 

- L2=Preferences of the user2; 
- DI=Dislikes of the userl; 
- 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, -Z,) 
M, + My) 

-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. 

PWU,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 Collaborat 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) = 
©.0 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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