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Abstract

Given the vast scope of responsibilities and activities in any organization, success in quantitative
and qualitative aspects of human resources can only be achieved through continuous quantitative
and qualitative training. For the effective execution of the missions and services of any organization,
especially the Municipal organizations, human resource training must be implemented, particularly
in the current competitive era. Training is one of the areas that has undergone a fundamental
transformation in information technology. Considering the COVID-19 pandemic and quarantine,
the primary role of information technology in various aspects of education, including virtual
learning and optimizing various educational processes, should be taken into account. Therefore,
organizations are using information technology to implement effective training processes to achieve
their organizational goals. However, various criteria influence the feasibility of implementing
educational methods, which may conflict with each other when selecting the most suitable e-
learning platform for professional training. An efficient group multi-criteria decision-making
(MCDM) method has been developed to select the most effective e-learning platform. Nonetheless,
uncertainty in decision-makers' judgments is one of the challenges raised in group-based multi-
criteria decision-making methods. Therefore, in this paper, a hybrid method based on the group
Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) and Grey Theory has
been developed to account for uncertainty in decision-makers' judgments, aiming to select the most
suitable platform for utilizing information technology in the e-learning of municipal organizations.
The results showed that the synchronous virtual learning platform is selected as the best platform
for professional training in the Municipal organizations.
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Decision

makers D1 D2 D3

Criteria Al A2 A3 Al A2 A3 Al A2 A3
Ci
Cu MH H M VH H M ML MH M
Cn MH ML H M ML MH MH L H
Ci MH VH ML MH H M M VH L
Cua MH H M MH H M MH H M
C
Cxn MH H M H MH MH H M
Cx M MH H L H MH M VH M
Ca MH M MH MH H M MH MH MH
Ca MH M H H L VH H L VH
G
Cs H M VH H MH H H M H
Cs H H MH H MH MH MH H H
Css MH L VH M VL VH M VL VH
Cs VL VL MH L VL MH ML ML H
Cs
Cu L VL VH ML VL VH L VL VH
Ca ML VL VH L VL H ML VL VH
Cs M VL VH MH L VH MH VL VH
Cus H H M MH MH M MH M MH

Cis H VL VH H ML H MH L H
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Criteria Cn Cn Cis Cua Ca Cxn
T A [567,667] [467567] [4.67,567] [5.6] [5.33.7] [3,4.33]
58 A [567.8]  [2333.67]  [8,9.67] [6.9] [6.9] [6.67.8.33]
27 A [4,5] [5.67.8] [2.67.4] [4.5] [433533]  [5.6.67]
Criteria Cas Co Cs1 Cs Cs3 Cag
5 Al [5,6] [0.53,0.70] [6.9] [5.67.8]  [433.533] [1.33.2.67]
58 A [5.667]  [0.40.0.50] [433,533] [5.67.8]  [0.33.1.67] [1.2]
27 A [467567] [0.60090]  [7,933] (5.33,7] [9,10] [5.33.7]
Criteria Ca Ca Cas Cus Cas
5 A [1.67333] [2333.67] [467567]  [533.7] [5.67.8]
52 A [0,1] [0,1] [033,1.67]  [56.67]  [1.67,333]
= As [9,10] 8,9.67] [9,10]  [433,533]  [7.9.33]
iz (slolne 4z g5 b (S Sl Ghjgel lapianns (512 (5B oad Lo (5 S prenal (il F Jgux
Criteria Cu Ci Cis Cia Ca Cxn
g A [071,083] [058071] [048059] [0.560.67] [059,0.78]  [0.69,1]
§ L A [0.71,1] [0.29,0.46] [0.83,1] [0.67,1] [0.67,1] [0.36,0.45]
< - Aj [0.50,0.63] [0.71,1] [0.28,0.41] [0.44,0.56] [0.48,0.59] [0.45,0.60]
Criteria Cas Cos Csi Cs Css Css
5 A [078093] [059,083] [0.64096]  [0.711]  [043,0.53] [0.380.75]
§ L A [0.70,0.93] [0.21,0.38] [0.46,0.57] [0.71,1] [0.03,0.17] [0.5,1]
< - Aj [0.82,1] [0.83,1] [0.75,1] [0.67,0.88] [0.90,1] [0.14,0.19]
Criteria Ca Ca Cas Cya Css
g A [0.17.033] [0.24.038] [047.057]  [076,1]  [0.61.0.86]
§ .g A [0,0.1] [0,0.1] [0.03,0.17] [0.71,0.95] [0.18,0.36]
< Aj [0.9,1] [0.83,1] [0.9,1] [0.62,0.76] [0.75,1]
it gl ylone 4 azg5 b (g Ul (bjg0] i sl 6 S (339 b 0ad oy (6505 el (il B Jgor
Criteria Ci Cp2 Cis Cua Ca Cxn
IS " A [0.28,0.42] [0.23,0.35] [0.19,0.29] [0.22,0.33] [0.24,0.39] [0.28,0.50]
E) S A [0.28,0.50] [0.12,0.23] [0.33,0.50] [0.27,0.50] [0.27,0.50] [0.14,0.23]
=7 A [020031] [028050] [0.11,021] [0.18,028] [0.19,030] [0.18.0.30]
Criteria Cas Cos Csi Cs2 Cs3 Css
S " Ay [0.31,0.47] [0.23,0.41] [0.26,0.48] [0.28,050] [0.17,0.27] [0.15,0.38]
g Q Ay [0.28,0.47] [0.08,0.19] [0.19,0.29] [0.28,0.50] [0.01,0.08] [0.20,0.50]
27 Ay [033,050] [033,050] [0.30,050] [0.27,044] [0.36,0.50] [0.06,0.09]
Criteria Ca Ca Cas Cas Cas
S Ay [0.07,0.17] [0.10,0.19] [0.19,0.28] [0.30,0.50] [0.24,0.43]
g .g Ay [0,0.05] [0,0.05] [0.01,0.08] [0.29,0.48] [0.07,0.18]
= As  [036,0.50] [033,0.50] [0.36,0.50] [0.25,038]  [0.30,0.50]
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Criteria Cu Cn Ci Cus Cy Cn

R* [0.28,0.50] [0.28,0.50] [0.33,0.50] [0.27,0.50] [0.27,0.50] [0.28,0.50]
Criteria Cx Cos Csi Cx Cs Cs

R* [0.33,0.50] [0.33,0.50] [0.30,0.50] [0.28,0.50] [0.36,0.50] [0.20,0.50]
Criteria Ca Ca Cus Cu Ciss

R [0.36,0.50]  [0.33,0.50]  [0.36,0.50]  [0.30,0.50]  [0.30,0.50]

Y J9) 0 sl (A) by b 51 JT ool ol 51 o3l 5o alols

Jlowsl el 5l a3Sle o alols Y Jgur

Alternatives A A, Aj

Distance from R* 0.74 0.77 0.68

s 4 (V) abaly 5o (Jloay] Joly 0 Soo30) Jlowsl Jorel 5 0350l 52 090 i85S Jlozol ol pl

P{® A, <® 7'} =0.74 )
P{® 4, <® 1t} =0.77
P{® A; <®1*} = 0.68
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