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Abstract—The current educational system radically changed during the last
years and continues to grow. The Smart education is now a typical feature of
education issue from a new information and communication technologies and of
the introduction of these new technologies in the institutional learning. The in-
troduction of these technologies in education has been associated with a rise evo-
lution of people's quality of life by improving teaching and learning. MOOCs,
are some of the recent technologies, which have been introduced recently in the
higher education sector. This article focuses on the level of intelligence intro-
duced into the online teaching and learning process. Different MOOCs will be
presented, compared and analyzed according to a comparative study of mul-
ticriteria analysis by applying decision analysis methods; Analytical Hierarchy
Process (AHP) and Complex Proportional Assessment Method (COPRAS) to
show the importance of MOOC platforms and their impact in smart education.

Keywords—Mooc, smart education, e-learning, COPRAS method, AHP, mul-
tiple criteria, COVID-19

1 Introduction

The new changes in information and communication technologies are a fact that is
reflected in society. One example is the Internet, which is involved in most of our daily
actions. The educational field is aware of this, especially in the present day; due to the
COVID-19 crisis, it has become the main means of developing teaching and learning
processes. This develops at all stages of education, especially in the academic context
[1] [2] [3] [4] [5]- In this educational context, various techno-didactic tools offered by
the Internet are effective for the educational development of students. These tools allow
students to improve their creativity and critical thinking [4] [6] [7] [8] [9].

One of the developments recently led to new concepts and projects “Massive Open
Online Courses (MOOC)” in 2008 [10].

The aim of this project is that anyone with an Internet connection can easily and
freely participate in the courses offered all over the world. Recently, the demand for
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MOOC:s is growing, requiring rapid knowledge gathering and lifelong learning. There-
fore, new methods must be considered to meet the needs of the learners.

Moreover, the unprecedented COVID-19 pandemic has also played a catalytic role
in the education system, whose digital transformation is struggling to spread widely
[11]. This health crisis poses many challenges around the world, but for higher educa-
tion institutions, they were accelerated their digital transformation.

Since a large number of open online courses have recently been introduced as a
modern learning method, the field of MOOC research is still in its infancy and the lit-
erature available for the analysis of MOOC platforms is relatively limited [12].

The aim of this analysis is to identify the main characteristics of this type of learning
by comparing the most commonly used Massive Open Online Course platforms ac-
cording to the analysis criteria they provide, and to consider that they will generate the
interests of all parties, not only universities, but also those who cause commercial in-
terests. There are opportunities to explore in this area. This is one of the main reasons
why start-ups like Coursera are starting to cooperate with world-famous universities;
other universities have decided to offer their courses online through platforms like edX,
and even big universities are considering MOOC methods in the higher education sec-
tor [13].

2 Related work

Nowadays, the rapid evolution of information and communication technologies, has
led to the emergence of new opportunities in many fields, including in the fields of
education and vocational training.

In addition, the serious health crisis that we have been experiencing since March
2020 has considerably accelerated the digital switchover all over the world. There is no
doubt that the spirit of innovation and the deployment of digital technologies have con-
tributed to strengthening collaboration between public and private agents to ensure the
continuity of the services offered to their users (citizens and organizations).

Therefore, a new need is emerging in online education: Platforms that host different
courses around the world, free or paid, often with educational video content, provided
by prestigious universities, instructors or even experienced users. This is the reason
why some researchers have conducted comparative studies and analyzes for the recog-
nition of current MOOC:s platforms.

A study was carried out [14] "A Comparative Analysis of MOOC (Massive Open
Online Course) Platforms™ brought together the main aspects that characterize a MOOC
platform, the study was based on four platforms: Coursera, Udemy, Udacity and EdX,
in order to draw up a comparison between them, based on the data collected for each.
For each type of functionality, the study highlighted the advantages and shortcomings
of the platforms and the suitability for a lifetime user profile.

An exploratory research titled "Massive Open Online Courses (MOOCs): A Com-
parative Analysis of the Main Platforms" [15] investigated the main characteristics of
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the most popular MOOC platforms today, Coursera and EdX. The platforms were com-
pared from both a technical and user perspective and each detailed feature was rated
based on its strengths and weaknesses.

A different comparative study on the usability results of the three MOOC platforms
(EdX, Coursera and Udacity) [16] showed that the user task success rate was rather
high (> = 90%) for these evaluated platforms. In addition, no significant difference
between platforms was found on the success of user tasks.

3 Moocs in smart education

The 21st century has witnessed many innovations in the information and communi-
cation technology (ICT) sector, especially in education, which [17] called "a lot of great
new digital things in education over the years". By "big things" we are referring to
innovations made in the field of education, in particular the use of Moocs to improve
distance learning [18].

The purpose of Moocs in Education is to support the efforts of teachers and largely
take over the time consuming tasks of teachers such as keeping accurate records and
scoring scripts during exams etc. Innovations in Moocs technology that are responsible
for the emergence of intelligent systems lessons in school and education systems have
given most researchers plenty of reasons to start questioning the role and place that
Moocs have should really play in the education sector today. It is from this premise that
this article seeks to study and critically analyze different Moocs and its direct impact
on the field of education in order to assess and compare its effects and implications on
classrooms today, on online education platforms and on human development in general
[19].

Figure 1 shows the development of the major MOOCs between 2010 and 2021, but
since the beginning of this century, there has been an evolution towards a smaller form
does it attest to the failure of the Moocs to find a viable economic model, a lasting
form? On the contrary, the variations of this type of platform show that there is not just
one model, and perpetually question the ways of learning and teaching.

2021
Udemy 2010

Udacity 2021
2012

Edx 2021
2012

2021
Cousera
2012

Fig. 1. Timeline of development of major MOOCs

1JET — Vol. 17, No. 08, 2022 63



Paper—MOOCs in Smart Education: Comparative Study by Applying AHP and COPRAS Method

While they are increasingly integrated into training, MOOCs remain a still develop-
ing and evolving form of education [20]. In addition, it is perhaps this experimental
nature that constitutes their greatest wealth: by constantly adapting to the needs of struc-
tures and learners, the Moocs constantly question education in the Internet age [21].

The most important prospect here is the interoperability and compliance between the
different MOOCs platforms, which has given the most famous universities to take the
initiative to choose one of these different systems, including this point of view. How-
ever, we decided to focus our study on; Udemy, Udacity, Edx, Coursera are MOOCs
systems as shown in Table 1.

Table 1. List of Moocs systems

Moocs Founded Year
Udemy 2010
Udacity 2011
Edx 2012
Coursera 2012

A brief description of each of them is presented below.

Udemy. Udemy created in 2010, is arguably a platform that offers the most courses.
Udemy currently has over 80,000 courses. Generally, the courses that are offered on
the site are offered by professionals and experts from all over the world. The lessons
are partly free, but the paid mode is also included [22].

Udacity. Udacity is a for-profit MOOC platform that focuses on career development
through technical and professional online courses. The subjects cover six areas of study,
which include data science, cloud computing, autonomous systems, and artificial intel-
ligence. Students can also take programming and development courses [23].

Edx. Edx Launched in 2012, it has nearly 5 million participants in 2015. The edX
platform offers university-level courses. The courses are offered in 6 different lan-
guages, notably French. It is mainly funded by Harvard University and MIT (Massa-
chusetts Institute Technology). More than fifty universities, associations and various
organizations regularly post courses there [24].

Coursera. Coursera is an American platform founded in 2012 and currently has
more than 25 million users. In 2017, more than 2,000 MOOC courses in several lan-
guages were presented there. The platform hosts prestigious American universities such
as Stanford, Duke, Berklee, but also works in collaboration with French universities
such as Paris Tech Bridge School, Higher Normal School, Hec Paris, Sciences Po and
many others ... [25].

4 Choosing the weight criteria using the Ahp method
4.1  Selecting evaluation criteria

Based on the research and efforts carried out on studies concerning smart education
platforms [26] [27] [28] [29] [30] [31] and the EduTools WCET (Western Cooperative
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for Educational Telecommunications) [32] site which lists more than 50 MOOCs and
LMS systems, which made a comparison of 47 criteria and characteristics of these sys-
tems. The criteria were selected in order to know the weaknesses and the problems
localized at the level of the MOOCs platforms and to solve them. We define 10 possible
analysis criteria, which we will use in the multicriteria study to ensure better analysis
and optimization, and these criteria are as follows:

e Location-Aware (C1): In intelligent learning, real-time localization is an important
data that systems need to adapt the content and the situation to the learner; this fea-
ture allows teachers to monitor the position of learners in real time for a specified
period during a lesson.

e Context sensitive (C2): Explore different business scenarios and information; this
feature allows you to discover the different types of activities and training adapted
to the needs and specific situations of learners, respecting as much as possible the
learning profiles and the micro-context scenario of the course.

¢ Socially-Aware (C3): The use of social media has become essential in the daily life
of modern man. However, for this indispensable tool to achieve its objectives, it is
important to take the time to fully understand their nature and role in social aware-
ness to detect social relationships.

¢ Interoperability (C4): A smart system can only be effective if standards-based in-
teroperability can be guaranteed for the different resources, services and open plat-
forms.

e Seamless Connection (C5): Seamlessly switch connection between multiple de-
vices and provide continuous service when a device connects.

o Adaptability (C6): Pushing learning resources according to access, preference and
demand.

o Ubiquitous (C7): predicting learner demands until clearly expressed, providing vis-
ual and transparent access to learning resources and services.

e Whole Record (C8): Recording learning path data to mine and analyze in depth,
then providing reasonable assessment, suggestions and pushing on-demand service.

e Natural Interaction (C9): Transferring the senses of multimodal interaction, in-
cluding position and facial expression recognition.

e High Engagement (C10): Immersion in multidirectional interactive learning expe-
riences in technology-enriched environments.

4.2  AHP methodology

The AHP method is a method suitable for multicriteria decision problems, that is to
say comprising several solutions satisfying a set of criteria. The method's approach is
to simplify the problem by breaking it down into a hierarchical system. Thomas Saaty
[33] is the originator of this method and created it in the 1970s. We call alternatives the
solutions of the decision-making problem, criteria the parameters on which the alterna-
tives are evaluated, sub-criteria the parameters belonging to a criterion and on which
the alternatives are evaluated and evaluator the person who will do the evaluations [34].
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We speak of a 2-level problem when it admits sub-criteria; conversely, it is a level one
problem. Analytical hierarchy process (AHP) consists of following steps:

Define decision criteria in the form of a hierarchy of objectives. AHP uses a
normalized comparison scale for the relative importance shown in Table 2, for the pair-
wise comparison, the comparisons made in the indices using "Criteria 1-9 Proportion".

Table 2. Pairwise comparison scale of attributes

Intensity of importance

Definition

Equal importance (no preference)

Intermediate between 1 and 3

Moderately more important

Intermediate between 3 and 5

Strongly more important

Intermediate between 5 and 7

Very strongly important

Intermediate between 7 and 9

O o|N|oO(O|B|W[N|F-

Extremely strongly more important

1/2, 1/3, 1/4, 1/5, 1/6, 1/7, 1/8, 1/9

Reciprocals of 2, 3, 4,5, 6, 7, 8, and 9

o |[f they are equally important, then to take 1;
o If the former is slightly important than the latter then the former taking 3 and the

latter taking 1/ 3;

o If the former is strongly important than the latter then the former taking 5 and the

latter taking 1/ 5;

o If the former is very strongly important than the latter then the former taking 7 and

the latter taking 1/ 7;

o If the former is extremely important than the latter then the former taking 9 and the

latter taking 1/ 9;

e Between their values are for 2, 4, 6, 8.

Development of judgment matrices A by pairwise comparisons

Q11 Q12 Qg3
[a21 Qz2 Q23
A= {aij} = |a.31 a‘32 a_33

|.an1 Anz  Aps

ain
a2n]
aszn | (1)

G

After a judgment matrix, a priority vector to weight the elements of the matrix

is calculated

n
/H;l=1aij
Wi=
Yizy (Hj=q1aij

Gj=1,2,..,n) @)

After the generation of priority vector, inconsistency in pair-wise comparison
may occur due to subjective human judgment error. Therefore, it is important to
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check the consistency in response through a consistency index (CI) by using the fol-
lowing equation.

Cl = (Apax —m)/(n—1) 3)

After the generation of priority vector, inconsistency in pair-wise comparison
may occur due to subjective human judgment error. Therefore, it is important to
check the consistency in response through a consistency index (CI) by using the fol-
lowing equation.

CR = CI/RCI @)

Table 3. Random consistensy index

Matrix
Rank

RI 0 0 0.58 0.9 112 1.24 1.32 141 1.45 151

1 2 3 4 5 6 7 8 9 10

When the CR<0.10, we think the judging matrix has satisfying consistency. Other-
wise, the comparison matrices are not consistent; we should adjust the elements in the
matrixes and carry out a consistency test until they are consistent.

In our study, we found as a result of consistency (CR) received CR=0,08 which is
less than 0,1, thus that the comparison is consistent.

We can calculate the weights of the hierarchical structure for the evaluation of
MOOCs on smart education by the AHP method. The exact weights of the criteria are
obtained and which are indicated in Table 4:

Table 4. Results from judgment matrices of criteria

Criteria Weight
Location-Aware 0,208
Socially-Aware 0,162
Accessibility 0,118
Interoperability 0,101
Seamless Connection 0,100
Adaptability 0,078
Ubiquitous 0,070
Whole record 0,065
Natural Interaction 0,051
High Engagement 0,046
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5 Selecting of the best MOOCs applying the COPRAS method

5.1 COPRAS (complex proportional assessment) method

In 1994, Zavadskas and Kaklauskas presented the COPRAS method, which is a ref-
erence ranking method for ranking different alternatives (Zavadskas et al.) [35]. The
COPRAS method considers the performance of the alternatives with respect to different
criteria. This method selects the best decision considering both the ideal-best and the
ideal-worst solutions. Steps to rank alternatives by the COPRAS method are as follows:

For The normalized decision-making matrix R is constructed. For normalization
in COPRAS method the following formula is used:

ajj
R = rij = —;(leaij (5)

Where ajj is the performance of the i-th alternative with respect to the j-th criterion
rijis its normalized value, and m is number of alternatives.

Forming of the weighted normalized decision matrix V = [vi]-] . Weighted nor-

mx
malized value vj; is calculated using the formula:
vl‘]’= Wj.rij,i=1,...,m;j=1,...,n (6)

Where w; represents the weight/importance of the j-th criteria/attributes, and
1]"1=1 W] =1.
For The normalized decision-making matrix R is constructed. For normalization
in COPRAS method the following formula is used:

Pi= Yl vl j €™, i=1,..,m @)
Ri=Xj vy |j€jm™,i=1.,m (8)

Where: j™ represents a set of revenue criteria/attributes, and j™" a set of expenditure
criteria/attributes.

Calculation of the relative importance (weight) of each alternative. The relative
importance (weight) Qi of i-th alternative is calculated as follows:
min R; Z‘{;"lRi

m MminR; (9)

L L Ri Zile—i
Formula (9) can also be written in simplified form as follows:

Q; = Pi"'M (10)

cym 1
RL Zi:lRi

Calculation of the relative importance (weight) of each alternative. The relative
importance (weight) Qi of i-th alternative is calculated as follows:

A* = {A;| max Q;} (11)

68 http://www.i-jet.org



Paper—MOOCs in Smart Education: Comparative Study by Applying AHP and COPRAS Method

5.2 The choice of the best MOOC by applying the COPRAS method

Table 5. The given decision matrix

Weight 0,208 | 0,162 | 0,118 | 0,101 01 0,078 | 0,07 | 0,065 | 0,051 | 0,046
Opt Min Max | Max | Max | Max | Max | Max | Max Min Max
Criteria C1 c2 C3 Cc4 C5 C6 c7 C8 C9 C10
Alt
Al 12 12,5 1,15 18 12 125 | 1,15 8 9 31
A2 9,9 10,5 3 2 10,9 2 2,2 11 18 53
A3 13,5 18,5 3 22 155 18,5 1,3 23 14,3 6,7
A4 6,5 8 1 14 8,5 7 2 13 2 1,45
SUM 41,9 49,5 8,15 56 46,9 40 6,65 55 43,3 16,55

5.3  For agiven decision matrix

The procedure consisting of selecting the most acceptable solution using the method
of COPRAS will be presented by applying the following steps:
Formation of normalized decision matrix

R =
0,286 0,253
0,236 0,212
0,322 0,374
0,155 0,162
0,412
0,176
R =10,176
0,176
0,059

0,141
0368
0,368
0,123

0,500
0,188
0,063
0,125
0,125

0,321
0,036
0,393
0,250

0,400
0,133
0,067
0,200
0,200

0256
0,232
0,330
0,181

0,154
0,231
0,308
0,077
0,231

0,313
0,050
0,463
0,175

0,600
0,200
0,067
0,067
0,067

0,173
0,331
0,195
0,301

0,145
0,200
0,418
0,236

0,125]

0,125
0,375
0,250
0,125

Forming weighted normalized decision matrix

W =
[0,208

R=
0,286
0,236
0,322
0,155

0,162 0,118 0,101 0,100 0,078 0,070 0,065

0,253
0,212
0,374
0,162

0,141
0368
0,368
0,123

0,321
0,036
0,393
0,250

0256
0,232
0,330
0,181

V=W=xR
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0,313
0,050
0,463
0,175

0,173
0,331
0,195
0,301

0,145
0,200
0,418
0,236

0.208
0,416
0,330
0,046

0,051

0.208
0,416
0,330
0,046

0,187
0,320
0,405
0,088

(12)

(13)

0,046] (14)

0,187
0,320
0,405
0,088

(15)

(16)
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V=
0,060
0,049
0,067
0,032

0,041
0,034
0,061
0,026

0,017
0,043
0,043
0,014

0,032
0,004
0,040
0,025

0,026
0,023
0,033
0,018

Determining the value of P and R

[0,145]
0,101
0,210
10,120

[0,076]
0,093
0,110

10,047

0,024
0,004
0,036
0,014

0,012
0,023
0,014
0,021

0,009
0,013
0,027
0,015

0,011
0,021
0,017
0,002

MOOCs in Smart Education: Comparative Study by Applying AHP and COPRAS Method

0,009
0,015
0,019
0,004

(17)

(18)

(19)

Calculate the resulting performance of each MOOCs and choosing the most

appropriate one

Q;

Ay
_4
=)

A,

1,539
1,249
1,172
2,393

=AW N

(20)

Calculate based on the values of Qi the most acceptable MOOCs. Figure 2 shows
the distribution of the four curves representing the final results of performance of each
MOOCs compared with the criteria for comparison. The best performance score is Q =
2,393. We can express that none of these MOOCs could reach the perfect score accord-
ing to this comparative study.

70

The resulting performance of each MOOCs

3,000
2,500
2,000
1,500
1,000
0,500

0,000

u Cousera

W Edx

Udacity

m Udemy

1,539

1,249

Q
1,539
1,249
1,172
2,393

1,172

2,393

Fig. 2. The resulting performance of each MOOCs
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Obtained results of the study indicates that the overall score of the MOOCs platforms
is higher compared to other e-learning MOOCSs with a score of Q = 2,393, is the correct
choice in the existing conditions and it always have the best score on all of the selected
criteria., Coursera with a score of Q = 1,539, the other learning moocs come last, re-
spectively, follows them; Edx with a score of Q=1,249, Udacity of Q=1,172 that is the
lowest.

6 Conclusion

The new changes in information and communication technologies are a fact that is
reflected in society, it has been quickly advanced and we will be obliged to use it, as
well to dispose it in the education sector. Recently, the Moocs systems were held among
the ranks of development and evolution technology. This study also gives a great con-
tribution for professionals and researchers to help them to choose the best existing sys-
tems in smart education according to their needs and criteria that are most important to
them.

The proposed methodology on AHP basic method to determine the weights of the
criteria and COPRAS method that will help in the selection of Moocs in Smart Educa-
tion. Methodologies may include a number of objective criteria and offer simpler and
more consistent in the selection of Moocs. It can be applied to the performance evalu-
ation of other types of Moocs. Moreover, the choice of Moocs can be based on different
criteria, not only in what we have used in our work. we have seen that these Moocs
systems are still in development and in perspective, Since the perspectives are directly
linked to smart education evolution in the new technologies area, any evolution can be
envisaged in a smart education and the way to use this Moocs. In future work, we will
propose a new approach to improve the realiability and performance of moocs in smart
education through recent technologies such as 10T [36], Big Data [37], Virtual Reality
[38], Semantic Web [39], Gamification [40] ...
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