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Abstract

The objective of this research was to study, analyze and rank the problems which had the most impact on online
learning in the COVID- 19 pandemic along with presenting and ranking solutions to problems in online learning from
students' perspectives. The analytical hierarchical process (AHP) and technique for order of preference by similarity to
ideal solution (TOPSIS) were applied together. This research started by collecting and grouping online learming problems
and solutions. This research considered the undergraduate Engineering students in the case study of a department, 3rd-
4th year at the university in Bangkok. Based on the results, the highest weight of importance was physical and mental
stress. A large amount of work and a short exam time was of secondary importance, whereas the problem that students
could not do practical experiments was the third priority weight. While inadequate equipment and intermet signals
including the unfavorable environment were ranked 4th and 5th, respectively. As for the result of calculating the
significance weight of the solution obtained from the TOPSIS technique, the highest weight of importance was to adapt
the learning measurement model and the workload appropriately. Physical and mental stress relief activities were of
secondary importance, whereas providing Internet access equipment and reducing educational costs were the third
priority weight. While seeking additional knowledge outside of school hours and increasing teaching in the classroom (on-

site) including providing environments and making agreements with residents were ranked 4th and 5th, respectively.
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online learning; COVID-19 pandemic; AHP; TOPSIS
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Preference by Similarity to Ideal Solution, TOPSIS) 191
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4. N1FIATITIRATHANITIVY
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wana1eliAulnAnYIAMEIAINTTUAIEAS AIAITILIAY
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0.1) 91U 148 ¥a wigidededlduvuasunulunisuan

399U 154 Y0 szl 6 Yl A1 CR. 131 0.1
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- At nneun@nw1tulN 3 914U 59 AU kA
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= °

- ADILANLUUADUNIULNUNANEITUTN 3 911U 61

AU Y93 2 AuNA1 C.R. 41nA31 0.1

'
= o

- Feauanuuudeuanuuatndnudutal 4 suau 93
AU 3981 4 audiAn CR. N 0.1
4.1 NSTUIUNISILATIZTHAINSIGUSY (Analytic

Hierarchy Process, AHP)

sunauft 1 Yrazuuuildainuuuasuniuwed
PnAnw U7 3 Auit 1§ 1 aw) wnadns Paiwise
Comparison Matrix fam15197 4

Sugaudi 2 FAfeiasuanuiureshuuuaouny
T dusiae wagnsiageuAaud@enndas (CR) lagld

aUN157 2 hay 3

5425

Cl. =0.1050

~ 01050
1.12

C.R. =0.0937

INASAIUIUNUIN A1 C.R. = 0.0937 Fadianlaliiu

0.1 Jsagulihannsasensula

M3 4 WSsudisunaeinisdndulaiuug

Jgy A B C D E
A 1 3 5 1 1
7 3
B 1 1 5 1 1
3 7 5
C 1 1 1 1 1
5 5 9 9
D 7 7 9 1 3
E 3 5 9 1 1
3
washy | 1153 | 1620 | 29.00 173 464

Yunaul 3 @519 Normalize Decision Matrix Lagag
laradsvesivtdnuazarsursstymassindnwisud

73 Auf 1 (37U 1 AY) AIR15199 5

A15199 5 Normalize Decision Matrix

Uy A B C D E Anady
A 0.0867 | 0.1852 | 0.1724 | 0.0826 | 0.0718 | 0.1197
B 0.0289 | 0.0617 | 0.1724 | 0.0826 | 0.0431 | 0.0777
C 0.0173 | 0.0123 | 0.0345 | 0.0642 | 0.0239 | 0.0305

D 0.6069 | 0.4321 | 0.3103 | 0.5780 | 0.6459 | 0.5147

E 0.2601 | 0.3086 | 0.3103 | 0.1927 | 0.2153 | 0.2574

W83 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
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TndAnwduili 3
auin | A B C D E
0.1197 | 0.0777 | 0.0305 | 0.5147 | 0.2574
0.0336 | 0.5995 | 0.0609 | 0.1559 | 0.1501
0.0561 | 0.0307 | 0.1147 | 0.3894 | 0.4091
0.2190 | 0.0866 | 0.2620 | 0.0492 | 0.3832

HWIN (=

54 | 0.0620 | 0.5577 | 0.2454 | 0.0910 | 0.0439
55 | 0.2467 | 0.0336 | 0.1717 | 0.3626 | 0.1855
56 | 0.0454 | 0.5260 | 0.1370 | 0.0482 | 0.2434
57 | 0.0888 | 0.0470 | 0.1735 | 0.5384 | 0.1522
58 | 0.0460 | 0.1118 | 0.1380 | 0.5887 | 0.1156
59 | 0.1644 | 0.1284 | 0.0556 | 0.5507 | 0.1010
Sum | 10.823| 7.9038| 10.0989| 9.8827| 20.2916
Mean | 0.1834| 0.1340| 0.1712| 0.1675| 0.3439
Rank 2 5 3 4 1
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nsSoueeulaufidinansenuarausesinisuarisla
Dunau iliinAnelianuddyfutgmidun
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aeeii 6 nmsdnddutlymvestin@inunduli 3
Jgym E A C D B
ﬂ"]l,a?ﬂlﬁ 0.3439 | 0.1834 | 0.1712 | 0.1675 | 0.1340

uHuMWLARIMIATELEmvdmmssuooul afvonindaundudil 3

amtminIgymmadouasul axd
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Jnynsiduuoonl sl

JUN 3 wnunnuansn1snsetemvesdymnisiieuseulatin
o nin@nududi 3 saewaila AHP

2) wanmsanasutgmaestinfnetuln 4
nnsAwuadnidnluiiten 4.1 laaiuinin
Yeymaesiindnwigudi 3 AVl uuaeUaINGIRIULN U9

A1 CR. uaviaiamutnmang 89 au agun 4

fin@nw2uili 4
auil | A B C D E
0.0348 | 0.1344 | 0.2602 | 0.0678 | 0.5028
0.2145 | 0.0899 | 0.0310 | 0.5609 | 0.1037
0.5434 | 0.1121 | 0.0583 | 0.2525 | 0.0338
0.0341 | 0.5028 | 0.0561 | 0.2638 | 0.1433

HWIN|=

84 | 0.0483 | 0.2207 | 0.0946 | 0.1182 | 0.5182
85 | 0.0674 | 0.0374 | 0.3587 | 0.1341 | 0.4023
86 | 0.3532 | 0.1355 | 0.0645 | 0.4111 | 0.0358
87 | 0.5034 | 0.0347 | 0.0747 | 0.1294 | 0.2579
88 | 0.2602 | 0.1344 | 0.5028 | 0.0348 | 0.0678
89 | 0.1344 | 0.2602 | 0.0348 | 0.5028 | 0.0678
Sum | 17.6981| 14.7065| 20.5611| 17.1334| 24.0652
Mean | 0.1989( 0.1652| 0.2310| 0.1925| 0.2704
Rank 3 5 2 4 1
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ﬂ"]LQﬁIEJ 0.2704 | 0.2310 | 0.1989 | 0.1925 | 0.1652
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a
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A B C D E

”ﬁzuﬂ‘ﬁ 3| 0.1834 | 0.1340 | 0.1712 | 0.1675 | 0.3439

U7 4 | 0.1989 | 0.1652 | 02310 | 0.1925 | 0.2704

Auade | 0.1927 | 0.1528 | 0.2072 | 0.1825 | 0.2997

4.3 walAREIE1AUN19gANAR (TOPSIS)

Yupauil 1 @379 Normalize Decision Matrix Ineld
aun13% 4 azleinan1s Normalize Tayasing o nuA1519

710 waranusamuIlanadl

n,= > =0.3990

" 32472 +32 452472

Gl'ﬁ'N‘lg’i 10 mamsﬁwmmmuawmiﬁ 4
Weightage | 0.1197 | 0.0777 | 0.0305 | 0.5147 | 0.2574
(AHP)

dym | Ugm | Jgmn | D | dg
A B C D E
WUINIS a 0.3990 | 0.2774 | 0.2774 | 0.4623 | 0.4336
WUINNW b | 0.5587 | 0.2774 | 0.4623 | 0.4623 | 0.4336
LWUINIS C 0.2394 | 0.4623 | 0.6472 | 0.2774 | 0.6070
WU d | 0.3990 | 0.6472 | 0.4623 | 0.2774 | 0.2601
WUINe e | 0.5587 | 0.4623 | 0.2774 | 0.6472 | 0.4336
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v ]
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10 Wemszazawlng (C7) uwazazlinadunuvasunay

v
Y A

WUINNALY ARl UAIS97 13 Feaunsaaiuileasall

o 0.1068

+ o =0.4900
0.1112+0.1068

A15199 11 WANITAIUIUAINANNITN 5

dyn | U | Jgwn | Jgyn | U
A B C D E

WU a | 0.0478 | 0.0216 | 0.0084 | 0.2379 | 0.1116

WU b | 0.0669 | 0.0216 | 0.0141 | 0.2379 | 0.1116

WU ¢ | 0.0287 | 0.0359 | 0.0197 | 0.1427 | 0.1562

WuIne d | 0.0478 | 0.0503 | 0.0141 | 0.1427 | 0.0670

LUt e | 0.0669 | 0.0359 | 0.0084 | 0.3331 | 0.1116

A9 12 NEINATAUIUANENNITN 8 Lag 9

BUINN Si+ Si-
a 0.1112 0.1068
b 0.1091 0.1120
0.1947 0.0911
d 0.2112 0.0350
e 0.0482 0.1997

A15199 13 NANITINDUAULUINIG

BUINN Pi % Rank
a 0.4900 49% 3
b 0.5065 51% 2
0.3189 32% 4
d 0.1421 14% 5
e 0.8055 81% 1

4.4 nsiparnusuIneilvlyninisiseusaulail

a
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g =
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=

wwInavesin@nuduln 3 Nviuuuasuay fegUn 6

w1y (indnunaduilii 3)
AU a b c d e
0.4900 | 0.5065 | 0.3189 | 0.1421 | 0.8055
0.6493 | 0.6415 | 0.4119 | 0.5840 | 0.4340
0.3483 | 0.4774 | 0.7948 | 0.2918 | 0.5595
0.8533 | 0.0000 | 0.7187 | 1.0000 | 0.2469

HWIN|=

54 | 0.0620 | 0.5577 | 0.2454 | 0.0910 | 0.0439
55 | 0.2467 | 0.0336 | 0.1717 | 0.3626 | 0.1855
56 | 0.0454 | 0.5260 | 0.1370 | 0.0482 | 0.2434
57 | 0.0888 | 0.0470 | 0.1735 | 0.5384 | 0.1522
58 | 0.0460 | 0.1118 | 0.1380 | 0.5887 | 0.1156
59 | 0.1644 | 0.1284 | 0.0556 | 0.5507 | 0.1010
Sum | 25.3751| 22.5824| 33.0509| 24.4148| 33.2031
Mean | 0.4301 | 0.3828 | 0.5602 | 0.4138 | 0.5628
Rank 3 5 2 4 1
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BUINN e C a d b

Anade | 0.5628 | 05602 | 0.4301 | 0.4138 | 0.3828
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JUN 7 wHumLERINIsNsENeiTaskInui Uemnisiseu
aoulaunlaandn@nwauwlan 3 sewmalin TOPSIS

e (ndnu2duilv 4)
aui a b c d e
0.7471 | 0.5139 | 0.8788 | 0.1167 | 0.6478
0.4960 | 0.2545 | 0.5346 | 0.9698 | 0.0560
0.6739 | 0.7400 | 0.1145 | 0.4370 | 0.5284
0.6304 | 0.3138 | 0.7640 | 0.8099 | 0.5566

H(WIN|=

84 | 0.5034 | 0.0347 | 0.0747 | 0.1294 | 0.2579
85 | 0.2602 | 0.1344 | 0.5028 | 0.0348 | 0.0678
86 | 0.6875 | 0.7713 | 0.6766 | 0.5749 | 0.0287
87 | 0.8162 | 0.5096 | 0.9047 | 0.4844 | 0.1506
88 | 0.5151 | 0.6672 | 0.8095 | 0.3747 | 0.1929
89 | 0.2855 | 0.7551 | 0.6930 | 0.8669 | 0.0826
Sum | 35.9037| 34.5145| 50.7522| 37.5236| 32.4276
Mean | 0.4034 | 0.3878 | 0.5702 | 0.4216 | 0.3644
Rank 3 4 1 2 5
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A15199 15 N1TINEIPURLINISYBITNANYTUTUN 4
LUINY C d a b e

Anade | 05702 | 04216 | 04034 | 0.3878 | 0.3644
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