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THE USE OF THE PIPRECIA METHOD FOR ASSESSING
THE QUALITY OF E-LEARNING MATERIALS

Abstract

The weights of evaluation criteria could have a significant impact on the results
obtained by using multiple criteria decision-making methods, which is why a
number of methods have been proposed for determining them. In this article, the
use of a newly proposed method for determining criteria weights, the Plvot Pair-
wise RElative Criteria Importance Assessment (PIPRECIA) method, is presented
in the case of determining weights of criteria for assessing the quality of e-learning
materials. The main goal is to define which criteria are the most important and have
the crucial influence on the quality of e-learning material, as well as to demonstrate
the applicability of the proposed method and the simplicity of its application.
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IMPUMEHA PIPRECIA METOJIE Y EBAJIYALIUJU KBAJIMTETA
MATEPHJAJIA 3A JAJBUHCKO YUYEIBE

AncTpakT

Teocune  esanyayuoHux Kpumepujyma Mozy umMamu 3Hadajan ymuyaj Ha
pesynmame 000UjeHe NPUMEHOM Memood SUULEKPUMEPUJYMCKOZ 00IV4UEArbd, me
¢y npeodnodicene bpojue memooe 3a oopefusarse ucmux. ¥ o6om paoy je npuxazana
NpUMEHA HeOAa8HO NPeOlodceHe Memooe 3d OeQUHUCAFEe MENCUHe KPUMepUjyma
noo nasueom PIPRECIA (Plvot Pair-wise RElative Criteria Importance Assessment)
Memooa, Koja je npumereHa y Cayuajy oopehuearba medicure Kpumepujyma 3d
oyeny Keanumema Mamepujaia 3a OabuHcko yuere. OCHOBHU Yusb je dedhunucarbe
Kpumepujyma Koju umajy Hajeeliu 3SHauaj u K/byuHu Ymuyaj Ha Keaaumem Mamepujana
30 OALUHCKO Yuerbe Kao U NPUKA3UBArbe NPUMEH/BUBOCU U JeOHOCMABHOCHU
npumeHe HageoeHe memooe.

Kwyune peuu: Plvot Pair-wise RElative Criteria Importance Assessment,
PIPRECIA, SWARA, oamurcko yuerve
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Introduction

The use of information and communication technologies to disseminate knowledge
is currently very topical. As a result, numerous e-learning platforms have become
available, and numerous courses have been developed.

The emergence of more e-learning platforms as well as the emergence of a large
number of courses has led to the need to assess their quality. Therefore, the definition
of criteria for evaluating the quality of e-learning platforms, as well as determining the
criteria for evaluating courses on them, has become a relevant and frequent topic. Apart
from determining the criteria, as well as the sub-criteria for evaluation, determining their
relative importance is also of current interest and significance.

In the field of multiple criteria decision-making (MCDM), a number of different
approaches for determining the significance of criteria have been proposed so far (Popovic
et al, 2019a; 2019b; Stanujkic et al., 2017b). Some of the current and prominent ones are
the following: the AHP method (Saaty, 1980), the DEMATEL method (Gabus and Fontela,
1972), the Step-Wise Weight Assessment Ratio Analysis (SWARA) method (Kersuliene et
al., 2010), the BWM method (Rezaei, 2015), and the FUCOM method (Pamucar et al., 2018).

Despite the fact that the SWARA method is a relatively newly-proposed MCDM
method, it has been successfully used to solve many decision-making problems, such as:
rational dispute resolution (Kersuliene et al., 2010), an architect selection (Kersuliene
and Turskis, 2011), a supplier selection (Yazdani et al., 2016), personnel selection
(Karabasevic et al., 2016a, 2016b), ERP system selection (Shukla et al., 2017), the
evaluation of third-party reverse logistic provider (Mavi et al., 2017), the evaluation of
solutions for reduction of transport pollution (Zavadskas et al., 2019), and the reduction
of greenhouse gas emissions (Balki et al., 2020)

In the above-mentioned articles, the SWARA method is mainly used in combination
with other MCDM methods, whereby it was used to determine the criteria weights.

In comparison with other methods intended for determining the criteria weights,
the SWARA method is less complex for using, from the standpoint of the questioned
persons (Stanujkic et al., 2015).

However, the first step in applying the SWARA method is a selection of criteria
and their ranking according to their expected importance in descending order. This means
that all participants in the evaluation have to agree on the expected importance of the
criteria, which makes the SWARA method less applicable for solving some problems.
Therefore, Stanujkic et al. (2017) proposed the adoption of the SWARA method that
does not require the consent of the respondents regarding the expected significance of
the criteria, under the name Plvot Pair-wise RElative Criteria Importance Assessment
(PIPRECTA) method.

This feature makes the PIPRECIA method suitable for gathering the respondents’
attitudes through the use of interactive questionnaires, which is why it was used in this
article for determining the importance of the criteria for assessing the quality of e-learning
materials. This is why the remaining part of the paper is organized as follows: in the first
part, the computational procedure of the PIPRECIA method is presented and, in the
second part, the criteria for assessing the quality of e-learning materials are presented.
In the third part, a case study is given with the aim to determine the significances of the
criteria. Finally, the conclusions are given.
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The computational procedure of the PIPRECIA method

The computational procedure of the PIPRECIA can be expressed as follows
(Stanujkic et al., 2017a):

Step 1. Determine the relevant evaluation criteria and sort them in descending
order, based on their expected significances.

Step 2. Starting from the second criterion, determine the relative importance s, as

follows: >1 whenC;>C,

s;=4 1 whenC;=C;, (D)
<1 whenC; <C,,

Step 3. Determine the coefficient k/. as follows:

1 =1
= (2
kj {2 -s; j>1 @
Step 4. Determine the recalculated weight q;as follows:
1 j=1
.3
q;= {ql‘l j>1 )
k;
Step 5. Determine the relative weights of the evaluation criteria as follows:
@
24

The use of PIPRECIA method in group decision-making
environment

Many real decision-making problems require the involvement of several, or even
more, decision-makers. In such cases, the resulting weights that represent the attitude of
the group made up of K decision-makers can be done in the following manner:

/K

K
wi= [T .(5)
k=1

w, =—1 , (6)

where wj- denotes the geometric mean of the weights of criterion j obtained by
surveying respondents.
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Criteria for assessing the quality of e-learning materials

E-learning platforms and e-learning materials have been the subject of many studies.
As a result of these studies, several criteria have been proposed, such as clear learning
goals, objectives and outcomes, presentation of a domain in a meaningful and engaging
way; nature of learning activities; elicitation of learners’ understanding, and so on.

Hamtini and Fakhouri (2012) emphasized the following groups of criteria as the
ones that cover the majority of the requirements for quality functioning of each e-learning
platform, which are: social networking tools, productivity tools and software installation,
administration tools and security, presentation tools and material distribution, and management
features. All of these criteria are further elaborated on a certain number of sub-criteria that
cast light on every feature important for good functioning of the e-learning platform. Beside
the characteristics connected to the quality of the platform itself and its content, Cidral et al.
(2018) involved one more dimension which engages the user aspect of the learning process.

With the aim of performing the comparison of the selected e-learning platforms,
in the paper by Ouadoud et al. (2016) the utility and usability groups that involve a
certain number of evaluation criteria are suggested. Biiylikozkan et al. (2010) elicited the
seven criteria appropriate for the evaluation of e-learning platforms and they are: right
and understandable content, complete content, personalization, security, navigation,
interactivity, and user interface. The extensive list of the criteria and sub-criteria pointed
at the evaluation of the quality of the content of e-learning platforms is demonstrated
in the paper of Al-Alwani (2014). As some of the significant articles devoted to this
problem, the following can be mentioned: Alessi and Trollip (2001), Govindasamy
(2002), Sun et al. (2008), Spratt and Lajbcygier, (2009), and so on.

Case Study

In this case study, the significance of the seven selected criteria was determined
based on 24 successfully completed interactive questionnaires. The interactive
questionnaires were designed to graphically and numerically present the significance of
the criteria after entering respondents’ attitudes, and thus allow respondents to eventually
correct their attitudes. The interactive questionnaire was emailed to 40 addresses.
Responses are obtained from 29 respondents, with 24 surveys filled-in correctly.

The criteria, which are defined on the basis of the examined literature previously
presented, for assessing the quality of e-learning materials are as follows:

— C,, Level of content,

— C,, Presentation method,

— C,, Teaching method,

— C,, E-learning environment,

— C,, Learning materials,

— C,, Quality of multimedia content, and

— C,, Group work and interactivity.

The responses, computational details, and weight obtained from the first of three
randomly selected respondents are shown in 7ables 1, 2 and 3.
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Table 1: The weight of criteria obtained from the first respondent

Criterion s kj g, w,

C, 1 1 0.16
C, 1.00  1.00 1.00 0.16
C, 0.90 1.10 0.91 0.14
C, 1.00  1.00 0.91 0.14
C, 1.00  1.00 0.91 0.14
C, 0.80 1.20 0.76 0.12
C 1.10  0.90 0.84 0.13

N

6.33 1.00

Table 2: The weight of criteria obtained from the second respondent

Criterion s kj g, w,

C, 1 1 0.15
C, 090 1.10 0.91 0.13
C, 1.00  1.00 0.91 0.13
C, 1.00  1.00 0.91 0.13
C, 1.20  0.80 1.14 0.17
C, 090 1.10 1.03 0.15
C 0.80 1.20 0.86 0.13

N

6.76 1.00

Table 3: The weight of criteria obtained from the third respondent

Criterion S. k. q. w.

J J J J
C, 1 1 0.16
C 0.80 1.20 0.83 0.13

()

C, 090 1.10 0.76 0.12
C, 1.20  0.80 0.95 0.15
C 1.00  1.00 0.95 0.15
C, 1.00  1.00 0.95 0.15
C, 1.00  1.00 0.95 0.15

6.38 1.00
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The weights obtained from all respondents are presented in the Table 4, while the
group weights calculated by using Eqs (5) and (6) are shown in the 7able 5 and Figure 1.

Table 4: The weights obtained from all respondents includen in evaluation
C, C, C, C, C, C, C,
0.16 0.16 0.14 0.14 0.14 0.12 0.13
0.15 0.13 0.13 0.13 0.17 0.15 0.13
0.16 0.13 0.12 0.15 0.15 0.15 0.15
0.14 0.14 0.13 0.13 0.16 0.14 0.16
0.13 0.11 0.12 0.12 0.18 0.18 0.16
0.15 0.13 0.13 0.16 0.16 0.14 0.14
0.12 0.11 0.11 0.12 0.15 0.15 0.22
0.12 0.16 0.16 0.16 0.14 0.12 0.15
0.15 0.15 0.14 0.15 0.15 0.13 0.13
0.16 0.13 0.12 0.13 0.13 0.16 0.16
0.14 0.14 0.13 0.16 0.14 0.16 0.14
0.13 0.11 0.10 0.15 0.16 0.16 0.18
0.17 0.12 0.12 0.13 0.16 0.16 0.15
0.14 0.16 0.14 0.13 0.13 0.15 0.15
0.13 0.12 0.14 0.15 0.15 0.15 0.15
0.13 0.13 0.15 0.16 0.15 0.15 0.13
0.13 0.16 0.16 0.16 0.15 0.12 0.12
0.17 0.15 0.15 0.15 0.15 0.12 0.12
0.14 0.16 0.15 0.15 0.15 0.12 0.14
0.15 0.14 0.14 0.15 0.15 0.13 0.16
0.16 0.16 0.14 0.14 0.14 0.13 0.13
0.15 0.15 0.13 0.14 0.16 0.13 0.13
0.13 0.13 0.16 0.14 0.16 0.14 0.14

[ T N Ty S

NEANAANASN A gug g JueJue il Gaue e e S
L N = S 6 ®» U R L O = o

I ININ NN NN NN

o
=

Table 5: The group weights of the criteria for assessing the quality of e-learning materials

Criterion w, W, Rang
C,  Level of content 0.144 0.145 3
C,  Presentation method 0.137 0.138 6
C,  Teaching methods 0.133  0.134 7
C,  E-learning environment 0.143  0.143 4
C,  Learning materials 0.150 0.151 1
C,  Quality of multimedia content 0.141 0.142 5
C,  Group work and interactivity 0.147 0.148 2

X 0994 1.000
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As it can be concluded from the table 5, the most significant criterion is the
criterion denoted as C;, ‘Learning materials’, followed by the criteria C, and C,.

Figure 1: The group weights of the criteria for assessing the quality of e-learning materials

The significance of the criteria
0.160
0.150

0.140
0.130 I I
0.120
1 @ G ¢ G 6 7

Conclusion

E-learning platforms, as well as e-learning materials, have been the subject of
many studies. In order to assess their quality, the determination of the weights of the
evaluation criteria is of great importance. In this paper, the PIPRECIA method was
successfully applied for the purpose of the determination of the weights.

Therefore, based on the conducted research, two basic conclusions can be drawn.

The first conclusion relates to the importance of the criteria and states: Based on
the examined group, the most important criterion is ‘Learning materials’, followed by
the criteria ‘Group work and interactivity’, and ‘Level of content’. Based on the research
conducted, the least significant criterion is ‘Teaching methods’.

The second conclusion concerns the application of the PIPRECIA method in
order to determine the significance of the criteria. This method has already been applied
with interactive questionnaires to determine the relevance of the criteria. The conducted
research confirms its applicability with interactive questionnaires, especially when
respondents have support for its usage.
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