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Abstract

The paper proposes a Multiple-Criteria Decision-Making (MCDM) methods-based
approach to assess Learning Management Systems (LMS). The proposed approach
includes the objective weighting method MEREC, used to determine the criteria
weights, and CRADIS, applied in assessing alternatives and choosing the optimal one.
It is revealed that the objectivity degree decreases when the qualitative type of criteria,
which strongly depends on the subjective opinion of decision-makers, is used. The
proposed approach gave adequate results, confirmed by conducting a sensitivity
analysis based on the TOPSIS, ARAS, and MARCOS methods, and by comparing the
results with similar research studies.
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OIIEHA CUCTEMA 3A YIIPAB/BAILE YYEILEM
3ACHOBAHA HA METOJAMA
BUINEKPUTEPUJYMCKOI OAJTYUNBAIBA

Arncrpakr

Paj npe/yiaxke MPUCTYI 3aCHOBaH Ha METO[aMa BUILIEKpUTEPHjyMCKOT OJTy YHBa-
wa (BKO) koju je HaMemeH OLICHH CHCTeMa 3a yrpaBlbamke yueweM (eHrit. Learning
Management Systems — LMS). [IpeuioxxeHu IPUCTYTT YKIbYUyje METOLY 38 00jeKTHBHO
onpehusame TexxnHa nox HazuBoM MEREC, koja je ynorpebibena 3a neuHucame 3Ha-
4aja kpurepujyma, n metogy CRADIS, koja je uckopumrheHa 3a onieHy 1 U300p ONTH-
MaJlHe anTepHaTuBe. YTBphEHO je Ma HUBO OOjEKTHBHOCTH ONaja Kaja ce KOPHCTe
KBAJIMTATHBHHU ITIOJIAIM KOJU JOCTA 3aBHCE O] CYOjeKTHBHOT MMIILJbEHa JOHOCHIALA
oluyka. IIpUMEeeHI MPUCTYI HPYXKHO je afeKBaTHE pe3yJrare KOju ¢y HoTBpheHH
aHaJIM30M oceT/buBoCTH 3acHoBaHoM Ha TOPSIS, ARAS u MARCOS metonama, kao u
nopehermeM ca CIIMYHUM UCTPOKUBAHUMA.
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INTRODUCTION

The realisation of e-learning requires the application of a particular
learning management system (LMS). This software provides a platform
containing the necessary educational material, and presents the link be-
tween the students and the teachers (Haghshenas, 2019). There are many
different LMSs, which can be commercial or free. Each LMS has both ad-
vantages and disadvantages, making it difficult for educational institutions
to select one. Making a decision requires the observation of many different
criteria, which makes the application of the Multiple-Criteria Decision-
Making (MCDM) methods suitable for resolving this kind of problem. The
MCDM represents a helpful approach to undertaking the decision process
that leads to finding appropriate choices. Until now, the MCDM methods
have been used for resolving many different problems that belong to vari-
ous business fields (e. g. Sokolovi¢ et al., 2021; Stirbanovié et al., 2021;
Randjelovi¢ et al., 2020; Popovi¢ et al., 2018).

The main aim of this paper is to propose an objective-based and
easy-to-use MCDM model that will help find the optimal LMS suitable for
application in educational institutions. This model relies on the application
of the objective weighting method called the MEthod based on the Re-
moval Effects of Criteria — MEREC (Keshavarz-Ghorabaee et al., 2021),
used for determining the criteria weights, and the recently proposed Com-
promise Ranking of Alternatives from Distance to Ideal Solution — CRA-
DIS (Puska et al., 2022), used for the assessment of alternative LMSs. The
process involved three field IT experts in the group decision environment.
Six alternative LMSs were submitted for assessment against six evaluation
criteria. The main research objectives that drove the whole research process
are: (1) checking that the objective weighting method always gives the ob-
jective weights; (2) examining the potential of the recently proposed CRA-
DIS method; and (3) defining the optimal LMS for application in the edu-
cational institution.

Together with an introduction, the paper comprises six sections to
achieve the presented objectives. The section “Background” presents the
theoretical background for explaining the research motivation, and the ME-
REC and CRADIS methods. The “Methodology” section explains the re-
search process. The results obtained by using the aforementioned MCDM
methods are presented in the section following that. The “Discussion” sec-
tion provides observations on the obtained results and their analysis. In the
end, we presented adequate conclusions, supported by the key findings.
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BACKGROUND
Literature Review

The researchers focused on assessing and selecting the LMS ade-
quate for application in a particular educational institution (Table 1).

Table 1. Assessment and selection of the LMS

Authors Methods
Ayouni et al. (2021) Fuzzy sets, VIKOR
Turker et al. (2019) Fuzzy sets, AHP, TOPSIS, and integrated model

Nazir and Cavus (2017) DEMATEL and ANP

Radwan et al. (2016) Neutrosophic sets, AHP

Isik et al. (2015) Fuzzy sets and AHP
Source: Author’s research
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The MEREC (Keshavarz-Ghorabaee et al., 2021) method belongs
to the objective weighting methods. Even though it is a relatively new
method, it has already been used to facilitate the decision-making process
in many different areas (Table 2).

Table 2. Application of the MEREC method

Authors Application field
1 Rani etal. (2022) Technology selection
2 Shanmugasundar et al. (2022) Robot selection
3 Hag et al. (2022) Material selection
4 Ulutas et al. (2022) Pallet truck selection
5 Ecer & Aycin (2022) Evaluation of the innovation performance
6 Nicolalde et al. (2022) Material selection
7 Ecer & Zolfani (2022) Economic freedom assessment
8 Marinkovi¢ et al. (2022) Recycling
9 Mishraet al. (2022) Tourism strategy assessment
10 Simic et al. (2022) Sustainable policies assessment
11 Hezam et al. (2022) Alternative fuel vehicle assessment
12 Popovic et al. (2022) E-commerce development strategy assessment

Source: Author’s research

The presented research articles show that the MEREC has gained
particular popularity among researchers. It resolves problems from tech-
nology selection to e-commerce development strategy assessment. How-
ever, as Table 2 illustrates, the MEREC method has yet to be used in e-
learning or LMS assessment.

The CRADIS method (Puska et al., 2022a) is another relatively new
method which has gained great popularity in a short period. This method is
based on the combination of the Technique for Order of Preference by Sim-
ilarity to Ideal Solution — TOPSIS (Hwang & Yoon, 1981), A new additive
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Ratio ASsessment — ARAS (Zavadskas & Turskis, 2010), and Measure-
ment Alternatives and Ranking according to Compromise Solution —
MARCOS (Stevic¢ et al., 2020) methods. The authors intended to retain all
the good features of the constituent methods, offering an improved version
capable of yielding a compromise solution. The CRADIS method has been
used in several research articles presented in Table 3.

Table 3. Application of the CRADIS method

Authors Application field
1 Kirishankumar and Ecer (2023) 10T service provider selection
2 Wang et al. (2023) Occupational risk assessment
3 Puska et al. (2022a) Waste incinerator selection
4 Puska et al. (2022b) Pear varieties market assessment
5 Puska et al. (2022¢) Green supplier selection
6 Staréevic et al. (2022) Foreign direct investment impact assessment
7 Watrobski et al. (2022) Extension of two developed Python packages
8 Puska et al. (2022) Agricultural machinery assessment
9 Dordevic et al. (2022) Production optimization
10 Stojanovi¢ et al. (2022) Global Innovation Index analysis

Source: Author’s research

As can be seen from Table 3, the possibilities of the CRADIS
method have yet to be observed in the field of e-learning, making room for
further elaboration.

This article represents an attempt to create such an approach, based
on the MEREC and CRADIS methods, which will facilitate the decision-
making process and enable the easier finding of an optimal alternative — in
this case, an optimal LMS. Evidently, the methods included in this pro-
posed approach are new, and offer enough room for examination and anal-
ysis. Besides, the topics of the LMS’s assessment and selection have here-
tofore been relatively rarely studied, which introduces a very convenient
field for the application and observation of the possibilities of the MCDM
approaches.

The MEREC Method

The application of any MCDM method requires the definition of
criteria weights. In the present case, the MEREC method (Keshavarz-
Ghorabaee et al., 2021) is proposed for defining criteria weights. The com-
plete computation procedure of the MEREC method could be illustrated by
following a series of steps (Keshavarz-Ghorabaee et al., 2021; Ulutas et al.,
2022).

Step 1. The first step is the creation of a decision matrix that con-
tains the values of the n alternatives regarding the involved m criteria. The
created decision matrix looks like this:
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where x;; represents the ratings of the i-th alternative, concerning the j-th
criterion (x;j > 0).

Step 2. The second step is the normalisation of the decision matrix,
which involves the calculation of the normalised ratings as follows:

Xij Lo
Ty = maxjixij if j €B, 2
mingx;; ., .
;= T L if j € NB, 3)

where r;; remarks the normalised ratings, B is the beneficial criteria, and
NB is the non-beneficial criteria.

Step 3. The third step is the calculation of the alternative overall
performance S; in the following way:

1
5= tn(1+ (23,]m(r)]) ) @)
Step 4. The fourth step is the calculation of the performance of the
alternatives S;; , which involves removing criteria one at a time:

Sy = tn (1 + (2 Sy 1)) ©)

Step 5. The fifth step is the calculation of the absolute deviation’s
summation E;, which is performed in the following way:

Ej = XilS;; = Si| (6)
Step 6. The final criteria weights w; are calculated as follows:
__Ei
Wi = SkEk

()

The CRADIS Method

The CRADIS method is, as its authors have stated (Puska et al.,
2022a), a relatively newly proposed approach whose computational proce-
dure involves the following steps (Puska et al., 2022a).

Steps 1 and 2. As in the MEREC method, the procedure of the CRADIS
method also requires forming the decision matrix with n alternatives and m
criteria. Additionally, it requires its normalisation.
Step 3. The weighted decision matrix is achieved by using the following
equation:

Vij = Tij " Wj, (8)
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where vj; represents the weighted normalised performance rating of the i-th
alternative, regarding the j-th criterion.

Step 4. The fourth step is the definition of the ideal ¢; and anti-ideal t,;
solution; this is performed in the following way:

t; = maxv;;, 9)
tqi = minvy;. (10)
Step 5. Calculating deviations from ideal and anti-ideal solutions is done
using the following equations:
a* =t — v, (12)
A~ =v;j —tg. (12)
Step 6. The calculation of the deviation levels of the separate alternatives
from ideal and anti-ideal solutions is performed as follows:
s =30, d*, (13)
si =Xj-1d (14)
Step 7. The utility function relative to the deviation from the optimal

alternatives should be calculated for each alternative in the following way:
+

Kt =2, (14)
Ki_ = L_, (15)
So
where sg remarks the optimal alternative that is the least distant from the
ideal solution, while s; denotes the optimal alternative that is the most
distant from the anti-ideal solution.
Step 8. The eighth step is the determination of the final ranking order of
the alternatives by using the following equation:

g, = K25, (16)
METHODOLOGY

An adequate plan for the research activities is necessary to achieve
the set scientific objectives. In the present case, the research process was
performed through five stages to achieve the objectives presented at the
beginning of the article (Figure 1).

After defining the research goal, the alternative LMSs to be assessed
were determined, as well as the appropriate set of criteria against which the
assessment would be performed. Then, the process required the selection
of the decision-makers that will be involved in the evaluation. Three expe-
rienced IT experts from educational institutions in the field of e-learning
were involved in the initial assessment of the alternative LMSs, relative to
the given criteria. In that way, the input data necessary for applying the
proposed MCDM model was assured.
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[ Defining the research objective J

Defining the Defining the Selecting the
alternative LMSs evaluation criteria decision-makers
[ Obtaining the input data ]
[ [ Defining the criteria weights ] [ Assessing the LMSs ] J

[ Defining the optimal LMS ]

Figure 1. Research process
Source: Author’s research

The next step involves defining the criteria weights. This step was
achieved using the objective MEREC method, which provided a base for
the final assessment of the involved LMSs, achieved using the CRADIS
method. Finally, the proposed model revealed the optimal LMS as an op-
tion representing a compromise solution regarding the considered criteria.

RESULTS

To begin with, the alternative LMSs to be assessed should be se-
lected. There are many LMSs suitable for implementing e-learning at edu-
cational institutions, but in this case, the most popular were chosen and
submitted for further evaluation (Table 4).

Table 4. Alternative LMSs

Alternative
Abbreviation  Full name
1 MO Moodle
2 TA Talent LMS
3 GC Google Classroom
4 BB Blackboard
5 LO Looop
6 DO Docebo

Source: Author’s research
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After a methodical examination of the available literature, a set of
six criteria was selected based on the articles of Su et al. (2022), Muham-
mad and Cavus (2017), Zare et al. (2016), and Radwan et al. (2016). The
evaluation criteria were chosen by applying the domination method. The
list of the selected criteria is presented in Table 5.

Table 5. Evaluation criteria

Criteria Criteria Explanation
Abbreviation Full name type
1 CS Computer skills  min  Ability to work in an online environment
2 SL Self-requlated max The ability to self-motivation, set, and
learning ability gain the learning objectives

3 CcoO Comprehension max Understanding of the received information
4 CR Creativity max  Bringing new ideas, concepts, and methods
5 FL Flexibility max Building an adaptive learning environment
6 SU Support max Available assistance when it is needed

Source: Author’s research

Three decision-makers, proven IT experts from the e-learning field,
were asked to estimate the alternative LMSs under consideration against
the involved criteria using a grade scale ranging from one to five. The de-
cision-makers were selected based on their experience working with dif-
ferent LMS types. This way, the data needed for applying the introduced
MCDM model was obtained and presented in Tables 6 through 8.

Table 6. Initial decision matrix — first decision-maker

CS SL CcoO CR FL su

MO 3 4 5 5 4 5
TA 3 3 3 3 3 3
GC 2 2 3 1 1 3
BB 4 4 3 2 3 4
LO 2 3 4 3 4 3
DO 2 4 5 3 4 4

Source: Author’s research

Table 7. Initial decision matrix — second decision-maker
CS SL CcO CR FL SU

MO 4 3 3 4 3 2
TA 3 4 2 2 2 4
GC 4 5 2 2 2 4
BB 3 2 3 3 1 2
LO 4 2 4 2 3 3
DO 5 3 2 4 2 3

Source: Author’s research
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Table 8. Initial decision matrix — third decision-maker
CS SL CcO CR FL SU

MO 4 3 3 4 3 2
TA 3 4 2 2 2 4
GC 4 5 2 2 2 4
BB 3 2 3 3 1 2
LO 4 2 4 2 3 3
DO 5 3 2 4 2 3

Source: Author’s research

Figure 2 presents the defined criteria weights based on the stand-
points of each decision-maker separately, using the MEREC method.

M First decision-maker ™ Second decision-maker Third decision-maker

Figure 2. The criteria weights
Source: Author’s research

As Figure 2 depicts, the decision-makers accorded different signifi-
cance to the criteria.

The optimal LMS was defined separately for each decision-maker
involved in the procedure, using the CRADIS method. Table 9 presents the
results for the first decision-maker.

Table 9. Assessment results — first decision-maker

Alternatives Qi Rank
MO 0.98 1
TA 0.71 4
GC 0.48 6
BB 0.67 5
LO 0.84 3
DO 0.90 2

Source: Author’s research
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According to the first decision-maker, the assessment results high-
light the optimal alternative LMS MO — Moodle (0.98).

Table 10 shows the ranking results based on the input data received
from the second decision-maker.

Table 10. Assessment results — second decision-maker

Alternatives Qi Rank
MO 0.87 1
TA 0.71 4
GC 0.72 3
BB 0.51 6
LO 0.73 2
DO 0.65 5

Source: Author’s research

Again, the first place belongs to the alternative MO — Moodle (0.87).
Table 11 presents the ranking results from the third input data set.

Table 11. Assessment results — third decision-maker

Alternatives Qi Rank
MO 0.87 1
TA 0.68 5
GC 0.79 3
BB 0.58 6
LO 0.77 4
DO 0.85 2

Source: Author’s research

Table 11 illustrates the assessment results obtained by the input data
of the third decision-maker. As can be seen, the alternative MO — Moodle,
is again in first place (0.87).

The previous weights, as well as the ranking results, were obtained
based on the input data gained from each decision-maker separately. By
observing the results, it can be concluded that the alternative MO — Moodle
is optimal for use in the educational institution. However, to check this
conclusion, the geometric mean of the data obtained from the decision-
makers was calculated by using the following equation:

1
Xjj = (H?:lxikj)l(y (17)
where x{‘j represents the performance rating of the i-th alternative relative

to the j-th criterion, obtained from the k-th respondent (k = 1,2, ..., K), and
K denotes the number of decision-makers.
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After that, the MEREC and CRADIS methods were applied. The
obtained results are presented in Table 12, while their comparison is pre-
sented in Figure 3.

Table 12. Results obtained by using the geometric mean of the data
received from all three decision-makers

Criteria  w;  Alternatives  Q; Rank
CS 0.10 MO 0.96
SL 0.17 TA 0.65
Cco 0.14 GC 0.58
CR 0.23 BB 0.54
FL 0.26 LO 0.77
SU 0.10 DO 0.82

Source: Author’s research

NwWwo gl

=@=M0 e=@uTA @=G( em@umBB e=@=|0 @=DO

First decision-maker Second decision- Third decision-maker Geometric mean of
maker the input data

Figure 3. Comparison of the obtained ranking results
Source: Author’s research

Figure 3 illustrates that the ranking results match entirely where the
first positioned alternative is concerned (Moodle). There are some modest
variations of the ranking positions of the other alternatives. However, they
do not affect the conclusion that alternative MO — Moodle is the most ac-
ceptable in the present conditions.

DISCUSSION

Performing e-learning requires adequate LMSs that are logical, flex-
ible, and convenient for the end users, i.e., students. Various LMS with
different features exist on the market, and selecting one that will meet the
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user’s needs is essential. In this paper, the MCDM assessment of the LMSs
based on the MEREC and CRADIS methods was conducted.

The MEREC method was applied to define the criteria weights to
reduce the subjectivity of the decision process. However, in this particular
case, qualitative criteria were used to evaluate the alternatives, so the input
data was obtained from three decision-makers. This fact raises the question
of whether the objective weighting method can express its full potential if
the data needed for further analysis is gathered from decision-makers, i.e.,
respondents. Involving more decision-makers in gathering the initial data
would reduce subjectivity, but they are inevitably biased to a certain extent.
In this situation, the objective type of the MCDM methods could be desig-
nated as ‘semi-objective’.

The result regarding the criteria weights showed the fluctuations
aroused by the input data obtained from the decision-makers. According to
the first and second decision-makers, the criterion FL — Flexibility is of the
highest importance, while the third decision-maker saw CS — Computer
skills as the most important. When the geometric mean of the obtained
weights was determined, it showed that the most crucial criterion is FL —
Flexibility (0.26). It is entirely acceptable that flexibility is the most signif-
icant because the ability to adapt to user requirements and changes in the
working environment is vital in current business conditions. The results of
the other authors who observed the topic of LMS selection gave priority to
the other evaluation criteria. For example, Su et al. (2022) considered the
self-regulated learning ability the essential criterion. The existing differ-
ence in the criteria weights is caused by the following: (1) different sets of
criteria were used, and (2) the decision-makers’ opinions varied. Although
different approaches to defining the criteria weights were applied, the pre-
vailing opinion is that there are other reasons for the existing differences.
Namely, the main objective of the methods is to give optimal solutions, so
the standpoint is that all of them should give approximately unique results
if they are correctly created and similar input data is used.

For the assessment of the alternative LMSs, the new CRADIS
method was used. To check the obtained results, the TOPSIS (Hwang &
Yoon, 1981), the ARAS (Zavadskas & Turskis, 2010), and the MARCOS
(Stevi¢ et al., 2020) methods were used. The rest of the places varied, but
the first place belonged to MO — Moodle in all observations (Figure 4).

As the input data shows, Moodle did not have the best performance
ratings regarding all criteria. However, despite that, Moodle fulfills all the
requirements to a satisfying degree, and represents a compromise solution.
The authors of the articles that considered the same topic obtained similar
results, emphasising Moodle as the most convenient LMS (Ayouni et al.,
2021; Turker et al., 2019; Radwan et al., 2016). This statement confirms
that Moodle is most frequently used in many educational institutions for
conducting e-learning courses.
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Figure 4. Comparison of the results obtained by chosen MCDM methods
Source: Author’s research

0.77

This study sheds light on the potential and usefulness of the recently
introduced MEREC and CRADIS methods. It gives an overview of their
former usage, and confirms their applicability in the field of information
technologies. Also, the study justifies the need for the application of math-
ematically based methods in scientific research. As far as practice is con-
cerned, applying the MCDM approach in the case of LMS selection ena-
bles educational institutions to make more informed and reliable decisions
regarding the available options. Additionally, applying the proposed ap-
proach could provide valuable and helpful support for resolving other prob-
lems related to making business decisions.

CONCLUSION

The main objective of this article was to propose the MCDM model
for the assessment and determination of the optimal LMS convenient for
application in educational institutions for the purpose of implementing e-
learning. To that end, six alternative LMSs were assessed against six eval-
uation criteria with the help of the MEREC and CRADIS methods. Theory
and practice confirm the results’ reliability regarding the selection of Moo-
dle as the optimal LMS.

The main conclusions are as follows. Firstly, the objectivity of the
objective weighting methods depends on the input data. When the input
data is exact and quantitatively expressed, a higher degree of objectivity is
reached. When input data is qualitative and depends on the opinions of de-
cision-makers, the final results are ‘semi-objective’. The degree of subjec-
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tivity could be decreased by involving more decision-makers. Secondly,
the CRADIS method successfully incorporates the good aspects of the
TOPSIS, ARAS, and MARCOS methods, and enables the determination
of the compromise solution quickly and efficiently. Besides, it is under-
standable and easy to use, making it very convenient for resolving various
problems. Thirdly, the optimal LMS for application is defined by using the
proposed MCDM approach. The results pointed towards Moodle as the op-
timal solution in relation to the given conditions. This choice is verified by
applying the other known MCDM methods, and comparing them with the
studies performed by the other authors.

Besides the obtained scientific results, this article has some limita-
tions, too. These limitations are the following. Only six criteria were in-
volved in the decision-making process. As can be seen in other articles
(e.g., Muhammad & Cavus, 2017; Zare et al., 2016; Radwan et al., 2016),
introducing a more significant number of criteria and sub-criteria in the
evaluation would increase the relevance of the process. Additionally, the
model is based on crisp numbers, which do not adequately express the en-
vironment’s vagueness. As the papers by Krishankumar and Ecer (2023),
and Puska et al. (2022b, 2022c) show, it would be adequate to use a fuzzy,
grey, or neutrosophic extended model. Furthermore, the criteria weights
were defined by using only one method. They would be more relevant if
the objective-subjective approach were applied. Finally, the results would
be more representative if more than only three decision-makers were in-
volved.

Despite the mentioned limitations, the proposed MCDM model
based on the MEREC and CRADIS methods proved its applicability in as-
sessing LMSs. Besides, it could also be used for assessing and determining
the optimal solutions for other business problems. All these limitations au-
tomatically represent propositions for future research.
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OIIEHA CUCTEMA 3A YIIPAB/BAILE YYEILEM
3ACHOBAHA HA METOJAMA
BUHIEKPUTEPUJYMCKOI' OAJTYYUBAIbA

‘Bophe Mynap?, M'aépujena Monosuh?, F'opan Munosanosuh?
'Vuugepsurer [puspenna akanemuja, GakynTer 3a IPUMER-EHU MEHALIMEHT,
eKoHoMHUjy, 1 puHaHcHje, beorpan, Cpbuja
2Vuugepsuter y Humry, Exonomcku dakynrer, Hum, Perry6iika Cpbuja

Pe3ume

VY uuspy u3Bohema yuema Ha JaJbUHY HEONXOIHA je MpUMEeHa oAarosapajyher cu-
crema 3a ymnpasibame yuewem (Learning Management System — LMS) — miardopme
KOja ca/ipXkM HEOINXOJaH HaCTaBHU MaTepHjaj Te MpelcTaBiba CIoHy u3Mel)y mpena-
Baya M CTyjeHaTa. Y TIOHY/H j€ BUIIIC Pa3THUUTHX OCCIIaTHHX U KoMepuujaraux LMS
CHCTeMa HaMEHCHHX YIIPaBJbakby aKTHBHOCTHMA yUeHa Ha AaJbHHY U KOHTPOJIM OCTBa-
penor Hanperka. C 003MpoM Ha YHILEHHILY Ja CBaKH OJ IbHX MMa CBOje OCOOCHOCTH,
BEOMa je CIIOXKEH 3a/aTak u3abpatH jemaH Koju he y Hajeho] MepH 3aI0BOJEUTH TI0-
CTaBJbEHE KpHUTEpUjyMe. Y OBOM pajay MpPEIJIOKEHA je MPUMEHA jeTHOCTaBHOT 00jeK-
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THBHOT MO/IeJia 3aCHOBAHOT Ha METO/[aMa BHIIEKPHUTEPHjYMCKOT OJUTYYHBaEba KOJH MO-
JKe TIOMONH y TIpOHANTAXKEHBY onTUManHOT LMS crcTeMa morogHor 3a mpuMeHy y 00-
pa3oBHUM HHCTHTYIHjama. [IpeyiosKeHr MOIeN 3aCHIBA ce Ha 00jEKTUBHOj METOMH 32
nebuHucame TexuHa kpurepujyma non Hasusom MEREC (MEthod based on the
Removal Effects of Criteria) (Keshavarz-Ghorabaee et al., 2021) u HexaBHO IpesIo-
xenoj CRADIS meroau (Compromise Ranking of Alternatives from Distance to Ideal
Solution) (Puska et al., 2022), koja je uckopuinheHa 3a KOHaUHY OLIEHY aITEPHATHBHUX
LMS cuctema. llect antepuatuBaux LMS cucrema moaBpruyTo je eBaayauuju y on-
HOCYy Ha IIEeCT KPHTEPHjyMa, a y caM Hpolec Ouiia Cy yKJbydeHa TPH CTpy4maka H3
obJracTi HHOPMAMOHHUX TEXHOJIOTHja KOjH ce HEMOCpeTHO OaBe yuemeM Ha TaJbHHY.
OCHOBHH IIWJBEBH CIPOBEICHOT UCTPAXKMBamka OWJIM Cy: YTBphUBame cTerneHa 00jek-
TUBHOCTH METO/Ia 3a Jic(UHICAhE TeXKHMHA KOje Cy 03HaYCHE Kao ,,00jeKTHBHE”, OTIcep-
Bupame norenrmjana CRADIS merone u medpunncame LMS cucrema onrumaiiHor 3a
Kopuihiewe y 00pa3oBHUM UHCTUTYIHjaMa. CITPOBEACHO UCTPAXKHUBALE j€ A0BEJIO 10
cnenehux 3akibydaka: (1) cTemeH 00jeKTHMBHOCTH METOJa 3a JAe(DUHUCAE TEHKHHA
YCIIOBJBbEH je HUBOOM TOY3aaHOCTH KopuinheHux mogataka; (2) HoBa CRADIS merona
o0jenuamna je nobpe acnekre TOPSIS, ARAS u MARCOS metona u omoryhuna je
nebuHICame KOMIIPOMICHOT PelIeHha Y CKIIaay ca MOCTaB/LEHUM YCI0BUMA, 1 (3) mpH-
MeHa [Pe/JI0KEHOT BUILIEKPUTEPHjYMCKOT pUcTya o3Haumnna je Moodle kao onrima-
naH LMS 3a kopumheme y 06pa3oBHUM HHCTHTYILHjaMa.



