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Abstract Both universities and professors are eagerly seeking effective communication
method for e-learning under the COVID-19 pandemic. In order to achieve this goal, it is
necessary to understand the differences in requirements according to the characteristics of
students. In this study, the relationship between the demographic characteristics of learners and
important/preferred types and methods of communication in terms of learning or expression of
opinion was analyzed through chi-square tests. The results showed that communication
importances/preferences vary significantly based on learner’s characteristics.
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Effective communication method for e-learning under the COVID-19 pandemic

o, ZFebv=, A=<l Yl(Internet of Things,
IoT), ¢1¥ %% (Artificial Intelligence, Al), =3

T "AE 7o HEo=m fxd [
(digital transformation)©] ©] o] %l 7] o]
H(Lee and Lee, 2020b; Lee and Lee,

2020d). HAE Ak AFTAd e 54l
Zepelow sgE Jhdelerl e Al &
22 st = AdCRe B uA, Ao |
32 ot gAE Ve ddoew 3Ad
27 3 AASEe] FdulEE T AAM=E
oj&ste] NAEE A BduFo] 7t s

(on-demand) 7 o] 7453 Xt

Qazeple] ol AL S o] AYE
Hl 27 ke A AlgEe] AL, B4, A
5 AddAleld HAGoA BAsE gt
s 2d1E & oldfigte] AFryAl e &+

b owES fHANA A
Adler, 2008), Z=1}199] G stolA=
A4, Fa FA 2 Fa 4

2 7% 16670 F 1489 9 ol4be] sHalEo]
AH Ee aARHoR AAWEES W 9

= AF3Po] tH(UNESCO, 2020). o] &3k sk w3}
2 94 %2 gxE ZYES T3 289 S
o] Uutslx  rt

28 g5 282 ZYE Ao dEsd
S5AR 58 A AFSA HEA stgAs
S AAEA Y3t At B4 g AEE B
T dE FHo]l dth(Han and Kwak, 2006). =
219 o] Fol k= zAdAE, dAY T &4
3t S o] AAEX LA 5= 9l7] wFol] &g
ol 7]Wke]l WE M)A BS Fakd Aol o
= 93 a4l gAY Qdxzep @ AjxadE g3
o] @43tE 7ol th(KEDI, 2020).

21199 9o w = 2020 3YH-E

22kl g W oid AFaH H7E glof
Zz-a-gge] gl gle] 2Eplew HE
Hh =219 F 2% Ao 9Y(pandemic) &
b 27) wsAHl s U] %k IT QI

ghol SIHY g 7S sutor L8k WS
o2 A tAFAHKEDL 2020). Lu
22l Aol Ald Ao A A AR HEHAH
7b A Azl AR Al2" G H &,
g5 JAEl, el did A= b
oA, ekl e AFuAeld A, &
AAZ g tAE 717] AL FAH Fol
2k A 89l THEKEDI, 2020). o} 1] glo]

H R Aoe EA-uwTAt s 27
sthm Algbo]l Age] uwhE} A &HAH o2 FEA| A o
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sto] AlQtstaial st FA Ao R= W, T, Ak =2 FEAdA AL BE BAEY 2
A, Sraa) A el uhet ﬁl%xq?l g5 BT Hde- AR &5 Fo] TS wata, #d, ¥
oqAtAES 9k AFUAlA F8 ¢ Wl A, FHAA AL Sl Z Far HAASA
zto]7b A=A Yolr izt gt La‘r?l e Ty AR e m 199 o w o xa)
gt dgAFE FEAR S FHOR T Ao Al 22l FHELoZ W37t 7HE 8=
L] WSS E Fo #g AT FE ol F L A, £ 2 20d AFET ol wS /‘J
Aok Wk, 2EQl G oM o) ShgA-ugAE Y 94l Zoom, Cisco Webex, Google 74,
A ZaHR AfFYAolded B A= Ao Microsoft Teams$t & 2etdl 39 1% =
Stk webA WS el JFS v A= SEAb- Aol wAgstHA Heriglo] 543 Mgy
WA A F3A ¢ AFYANAS 93 & 2AtH(Lee and Lee, 2020a). AFoH = Z&2
e e A2 gurt ds Aoln ol = 119¢] FAkS Hdig B str] flste] ds A
Holl B AF A= 22kl WS &5t Qxelel wEWA S Fusta v 28 W
WA ZAA] AFY Aol wieks Al s Ao wFol FYPd F UrF I w7
o=ZH gl wKe o GAIFE g Vx of Ax 9 ZAsta de Aot
gz 289 5 S Bolth 20199 7l =Wl tighe] exepel oA A
= ok 609 AN, ekl A= oF 56009 i
o &39S (Kim and Kim, 2020), =24
2. Ml AT 19 gte] a2 =] vk dighe] ot
22kl Aoz gAY o€ vigH 2
21 HjH =2zt0 TS A aSo] g el B RRRA 49 AR
oyt EH H A 2 wFAERSY e =
1998 o] m IS ZFAoF oy Yy Wk o ZAtgrEo] A|7|E A Qo 53], 22kl
(e-learning) ©] A]Z& A oH(Brown and Adler, Zele] A, F7HH, A% 2 o] ofH g, g
2008). ol#id2 MU AR FA7]E(Internet Foul= FAFAY Toll dig A AAbEe] Wk
and Communication Technology, ICT)S 7|gko T} Zhou et al.(2020)= Z=U19 E=3E |
2 OA-FzRe] AlF glo] 2@kl #AolA sy H ZIgkel o] FofRl Fare] AblE viwbom 2
o] o]FolXE FPWAoR AWK EE H kel w50 FAHES thS 2ol AASHAT
g 2 wSezx FAY(Zhou et al, AA, &bl KA dF wFAE el )
2020). ol#¥de ‘et HAH(electronic), B A Sl tigk a1g glo] Qxebdl ZFojA s
(exploratory), A & (experienced), 7% &S sl 2kl wS3 g o 2Rk o] F A
(extensive), AF&3l7] & (easy), =Z&H<I o 7N TFAY EvES st =4, 8
(efficient) 18]l 71’§‘r51(enhanced) So=z 3 FA-WF AT AFU Aol do] FFeto] wsA
2 7}t (Zhou et al, 2020). &, 71¥& @ e} dholl thgk FIErE AR o] Foy A A Ksttt
o] stxuby Wl 3Ekd ”7%‘%}41:% o] ] gk}, AR, A5 FAE] 27 FAY 53 27]8
E3], H So] thgdt mudy)v)e ko F Tl F=Fate] A &EAQ aFo] o] Fol x| A
AA ot} do]l 7hsd SH|HE A nS oAtk A, ekl w5 s ekl
7ol EAsE 1 thHKim and Kim, 2018). A s g FEHZE HAa AVFEA
adrg vgE 289 wge gJown LE st 298 F=skA st
5] A AAAHE 2t d= Aow FrrHEg AA et 2E S B Tt 53 1
FEUH99] e Zol7] 9l& W AA ZH &gl B Ao wig a7 ¥ o
o] AR E I 9 e EE Ay 4¥S H A Fola 1 FodLe ¢ I7HE Aol H
Agkar, AX Il M= A 3 olFE FA 8 A 22kl WS w9 Fad wsHy
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gt 4= ItH(Viswanath et al., 2012).
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and Ahn, 2014). w&hA A& Fogd 2 A
TAES FAHSRE 3 HF A 9 shFat-w gt
Ay Aol del A Hojrt v & ST o\
2ol Aghek AFUAeld Alxgle] FHE
L5 sfjof g

FAo WSS ATty A E wFate] o
T T8 A, AhAnl~ 9 w3 Egh
Q3 Q4o]th(Lee, 2017). Al-Ghamdi et
al.(2016)= 21479 w45 dldoez g 2kl

5o FohE ATA ALY P& AR &
Q1 Sl UE AU BE BAZ AFFAN &
gel wgANE FPATY] AR 0587
o] #a3e Axagh 3, AEA B
o WEBPe] AoHE WY THx, ws
Aol e 8 94, A HE Fom 3%
5 AW, Leele AHdlo]l Y4HA ko
W ool Adaal & 5 glonz vy e
QN mel o] MK o] FaFE FET Ao
2 % 5 Ak w9, wggo A AR A
e WHEAQ 29 wE v gl Ao &
1 AFUAI S 95 57 2L Aol

2 Ag = ojoF Frh(Lee, 2017).
Ahn(2008)2 =&l S8 o+

T2, shEA-srE A AeAes FEl A

A ARE T F dor, s gz A

FuAel e Fosd 5 Jqrka A A

Moore and Kearsley(1996)= A& 289 that

& 7INto g FFA-g5UE % A5, A
WgAf, SF Ak Ao 2 ARy Al {3
S BEH3HT, Moller(1998)= a-FAt-u =2}
2, SFA-EARRY, FoApte] Ae 9 AL
Al A ALE A AFrUANA o= AR
Aol HFIFE EFIAFY. Leem and

Jung(1998)2 AFU Al S SFA-sFAL R,
A8t Ak, S A-a At e 2 753
t}. Han and Kwak(2006)ol 4= &&2 < 717
YAlelAds Sl g AHE =ol7] fs et
o2 AFYANA FF AdFE, JAA
A F83 Bygom FERIAC. AFY
A gy geg AygdTte I35

24 ITO2 ¥

AT RN FUAL S o] S5t AdEE
2 AT d-e) A ddets ITORS
& g AAAE AW ES b5 EthLee

H]

th &, Ao, AF, A1E, ' 59 ulS
48 Fot] 43 A8 S FAsHA "t o
gt A= FA-nFAE AFYA A S F3)
o A& AL Hied oE WHIygdow
oo, WA ANA AFYAlde] &
ks A2 Ay g Hert tgsld
gjo] szl E Ay st (Lee, 2017; Stappenbelt,
2017). AF=E(output) S FFFe At Ay

2z, BANR 5o #uA AR ofue A}
#oEE uEdd A 2 A9E ond
o stael A% AEES o¢), miAu wi
il Sol olel gt A4
e uelAe 1O wAM 258

AAZE s B H3ldy s Tk A
2o] Ads = Ao A sHAY-u43F AF A o]
AE e B4l & FEHH oo &<
AFUANAE & 5 At o] FAA AFY
Aol de fgt wgAe} A o FAE Fd
ZE wkdsle] g afopt A ARFYA A
S & 5 gs Aolth woAe AFYAAM
& ITOR oA WA of a3}

>

Han and Kwak(2006)o] w29 #AHFY Aol A

o BAL sui gdgE TRE F om,
2zte] =AW ARUAlY T wwe

Table 29} o] EFr7Iesith ot &4 9
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S melstel ‘SHEAS-wEA e ARUAl  Am AT L FSo FEA MYH Wy <
e Fobekel e fYoR RRSAAT S vwd BL B A0 YHE AF Ax
2 9@ ARUANA WHonE daGels & Wl gl
A% APEA P, ASEE ol ARH P,
Table 1 Non-face-to—face Lecture Types and Value Chain Process
Value
chain Input Transformation Output
Lecture (learning material) (learn and interact) (achievements)
type
Internet, system for real-time Real-time knowledge
Real-time video lectures (e.g. Zoom), video transfer, Q&A (two-way),
video lecture camera, microphone, lecture tests, assignments, Knowledge

materials, and memo notes, etc.

and team activities acquisition and

) achievements
Video Knowledge transfer through (grade)
recording Recorded video lecture material recorded video lecture
lecture material (one-way)

Table 2 Types and Methods of Communication in the Non-face-to—face Lectures

Variables

Communication contents

Types of Communication
for Learning (TCL)

Methods of Communication
for Learning (MCL)

Types of Communication
for Expression of opinion (TCE)

Methods of Communication
for Expression of opinion (MCE)

A student-learning materials
A student—a professor

A student-a student
Students—a professor

Social
Procedural
Explanatory
Cognitive

One-to-one
One-to—-many
Many-to-many

E-mail

Instant message

Electronic bulletin board
Messenger

Telephone and/or smartphone
Others
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o] 27 ¢ A Ve shde 1748d o
59 o)4kel AgtA el tEd o
[e}

Atk AE2 Fgstat A

b

gtov], 1 tgor Fiuistdt QAR g}
AetAel 222%% FAdsA HEEHh Bistol
AR Ao A9 A71/914(40.0%), /7

=(31.7%), A&(17%) =o2 yepsth v
=2kl 671 ol’del]

Zelel g BE2
82.8%= =A WEtwkaL, 6714

A= 2020 7FEEtrlel H3kgk A Ed A
o2 e

Table 3 Respondents’ Demographic Info

Variables Categories N % Variables Categories N %
M th. th 7 1
Male 982 461 Length of . 0 o one mon S5 105 172
than six months
Gender e— .
Female 330 53.9 . More than six months 507 82.8
Learning
Sub total 612 100 Sub total 612 100
- Gyeonggi/Incheon(G/1) 245 40.0
20729 o83 9.3 Daegu/Gyeongbuk(D/G) 194 317
30739 21 34 Seoul(Se) 47 7.7
Age 4049 6 10 Daejeon/Chungnam/Chungbuk(D/ % 59
University /O
More than 50 2 03 | ocation Gwangju/Jeonnam/Jeonbuk(G/J/]) 32 52
Sub total 612 100 Gangwon(Ga) 24 39
Busi Busan/Gyeongnam(B/G) 18 29
usiness 205 498 _
Administration(BA) ' Jeju Island(Je) 16 26
Sub total 612 100
Engineering (EN) 136 22.2 Freshmen(FR) 60 98
Humanities/
136 222 _
. Social Science(HS) Sophomore(SO) 138 225
Major Junior(JU) 219 358
Natural Sciences(NS) 18 29 )
Grade Senior(SE) 133 21.7
Medicine(ME 3 0.5
edicine(ME) Senior+ (SE2) 56 9.2
Graduate/MBA(GRA) 6 10 Graduate/MBA(GRA) 6 10
Missing 8 14 Sub total 612 100
Sub total 612 100 Hb ot
Total 612 100

HI T 224l ZFofol A st5s 9 ARy
ol 3 (Types of Communication, TCL)Z}
st A% ArdAelAd A W (Methods
of Communication for Learning, MCL), 2JA}

dgds AT AFyAold +F(Types of

Communication for Expression of opinion,
TCE)¥ xS g AFryAeld W
(Methods of Communication for Expression of
opinion, MCE)ol W3} H{TE ¥ = Table 49
2o S48 st TCL, MCL, TCE+=
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TREE A%, MCEx: As&E 43 2020 99) 54 HHAAM HAES T AT
At TCLE %% 435/07P st A-FHl= e = Ho 2-4317F 438%=Z 7Y =4 e,
Ay Aleldo] MCLS 4-¢-ol= 43.0%7F A3 0-13]7} 381%= 1 v& o= AL
A AFrYyAelAd, TCES %ol 405%7F o o] dntHom nitw ekl ool @
Y-thel ARUAel el 1 Fasthn ¢ etame] Wolgwel @ol FelsA % AL
ekl MCESl Z$ol: 37.1%7F olulde  pgdow molFi Aol
7V dseske Ze® BAHATY. Ad g '@
Table 4 Results of Types and Methods of Communication in the Non-face-to—face Lectures
Variables Categories N %
A student-contents 266 435
Types of A student-a professor 147 240
Communication A student-a student 12 2.0
for Learning (TCL) Students—a professor 187 306
Sub total 612  100.0
Social communication 104 170
Methods of Procedural communication 121 198
Communication for o
Learning Explanatory communication 263 43.0
(MCL) Cognitive communication 124 20.
Sub total 612  100.0
Types of One-to-one communication 212 34.6
Communication for One-to—-many communication 248 405
Expression of opinion ~ Many-to-many communication 152 24.8
(TCE) Sub total 612 100.0
E-mail 227 371
Message 79 12.9
Methods of Electronic bulletin board 166 27.1
Communication for
Expression of opinion Messenger 103 168
(MCE) Telephone and/or smartphone 22 3.6
Others 15 2.5
Sub total 612  100.0
Between 0 to 1 time 233 381
Number of 2 to 4 times 268 438
questions asked per 5 to 7 times 32 134
course in last month 8 to 10 times 17 2.8
(FRE) More than 10 times 12 2.0
Sub total 612  100.0
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B Aol AE mgw edkel e Aol
FusAeld 38 2 wyel e AsRUde
ATEAGY FHE FAow PAFAT 7
Ao d&e 9% ARUAIH #3
(TCL)# A9 $dMCL), A g 913

.

FUAelE S RICH3 SHOICE9 ©e 4
M, g, 4B, SusAAGe ATEATH 47)

y Ty

[e}
ko] Ao HAAgS 7ho] Al # (chi-square)

41

1

=2 ¢ AFrUAOY R

Table 59 #Zo] g% 918 AFUAIA F
G (TCL)el th3t 2
A}, St A
AR om, % A7/ 0] 11248 AA
I Qe Aew yeyt. FHE olo] i

S-wgAk AFYAl A F 8
1877401111 o] & 70710l A7)/l H‘%H

rH rol
N
ol Hl
o
k1
N

1«&&

=% otk Fol Al #AZEATH(Table 6)= p < .05
TAS B AEed oy, 2 Ao A7 EANo® §od Rozm e} ]oaoﬂ u} g}
N = AWMAAL F 16HS] FtolAl AT = TCLo| tdt 2o %7 g2 Aoz 2AHY
EAROR folge] HeR A Anwg A
A3
Table 5 Responses of TCL-Location
Location
TCL Total
B/G D/G D/C/C Ga G/1  Se G/J/J Je
A student-contents 7 86 10 6 112 23 12 10 266
A student-A professor 5 48 12 13 57 8 3 1 147
A student-A student 1 3 0 0 6 2 0 0 12
Students—-A professor 5 57 14 5 70 14 17 5 187
Total 18 194 36 24 245 47 32 16 612

Table 6 Chi-Square Test Results of TCL-Location

Vale qap P Value

(2-sided)
Pearson Chi-Square 35.141* 21 .027
Likelihood Ratio 35396 21 .026

Linear-by-Linear
.. .100 1 752
Association

N of Valid Cases 612
a. 11 cells(34.4%) have expected count less than 5. The
minimum expected count is 0.31.

8= p < 055 Eﬁwo; goak Row e
IJr hdo) wel TCLo tist =2 %o 2o 7} L
= Ao® ZAE AT

Table 7 Responses of TCL-Grade

Grade
TCL FR SO JU SEl SE2 Gra Lot
A student-contents 22 54 100 66 19 5 266
A student-A professor 11 47 42 30 17 0 147
A student-A student 2 2 7 1 0 0 12
Students—-A professor 25 35 70 36 20 1 187
Total 60 138 219 133 56 6 612
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Table 8 Chi-Square Test Results of TCL-Grade

42 58 I8 AFHAO M X2

U™

Val af p—value
alie Al Gded) Al mE SHEg AF ARUANM A
P s (MCL) ol 3 Q=+ Table 99 Zt} A
carson 27088 15 028 dler 85 E Table 95 @
Chi-Square ARoz Ad AYWHE FRAAT Fd
Likelihood Ratio 28.709 15 .0218 A e XA Ao P ZTow I =
Linear-by-Linear 400 g5y @3, AVV/AR, AFES A4S AEA A
Sisocaeon | o1 e Famst BHel ol g en ol
of Valid Cases o= i
a. 9 cells(37.5%) have expected count less than 5. The ?} o] Zﬂ H 7é °© 7éJ+(_Table 10)+= p < 001= =
minimum expected count is 0.12. 72“ Ho=Z UH“?‘ %9] St Aoz ‘/]’E} X] O—:}Oﬂ Eq"j/]’
MCLe tg T8 e oz 2AHT
Table 9 Responses of MCL-Location
MCL Location Total
B/G D/G D/C/C Ga GI  Se G/J/J Je 8
Social 2 30 5 5 46 8 3 5 104
Procedural 4 45 10 1 48 10 1 2 121
Explanatory 6 96 15 5 109 18 8 6 263
Cognitive 6 23 6 13 42 11 20 3 124
Total 18 194 36 24 245 47 32 10 612

Table 10 Chi-Square Test Results of MCL-Location MCLel i3t T8 shdd uz EF3 2
- ¥i= Tablelly 2o} SR-AoAM= A3 XA
p—value
Value  dif. (O-sided) 9 WHS FosE Aol Fe A, 53d
P ol el Bt AXA AL kAL A1 A
earson 74487 21 000 172l 3¢ : 14 A 2 J 2 AL
Chi-Square APDE v F2389) JrolAlw HE4 7 (Table
L%kelihood Ratio 65.701 21 .000 125 p < 0012 EAHOoZ fo8 Aoz
knear.—b.y—Lmear 9306 1 129 Elup shdo ulgl MCLY W3k Q=] xfo]7}
ssociation Jd= Aoz ALY YT
N of Valid Cases 612 > a ~
a. 9 cells(28.1%) have expected count less than 5. The
minimum expected count is 2.72.
Table 11 Responses of MCL-Grade
Grade
MCL FR SO JU SEI SE2 GRA  rotal
Social 7 25 40 22 7 3 104
Procedural 13 29 48 25 6 0 121
Explanatory 25 61 100 62 13 2 263
Cognitive 15 23 31 24 30 1 124
Total 60 138 219 133 56 6 612
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Table 12 Chi-Square Test Results of MCL-Grade

p—value

Value df. (9-sided)
Pearson 528130 15 000
Chi-Square ' '
Likelihood Ratio 45.192 15 .000
Lmear. b.y Linear 5378 1 020
Association
N of Valid Cases 612

a. 4 cells(16.7%) have expected count less than 5. The

minimum expected count is 1.02.

43 AITES 2IEF ARYAOM 7E

Table 130 A o] wWa oA AT
AFUANA FI(TCE) W3 To=5
sk d/45 2 dd/5d A9 o
o] At GS FElsA Fasitha 819,
/4, AFE, AFes ddvsrs Fasit
stk JlolAlH ASZAI(Table 14)= p <
0012 SAHoZ w9 FoJstA vebt A e
wa} TCEo| 3 a%7} g2 Aoz BAy

éoﬁjz

Rl ood e ok

A TCES| B9 A2 AFEARA 540
& e AE A wE BAG0R foist
A eksk

Table 13 Responses of TCE-Location

TCE BG /G DO Ga o e G//]_Je Lot
One-to-one 1 100 16 7 66 14 4 4 212
One-to-many 8 68 12 8 108 21 14 9 248
Many-to-many 9 26 8 9 71 12 14 3 152

Total 18 194 36 24 245 47 32 16 612

Table 14 Chi-Square Test Results of TCE-Location

p—value

Value df. (2-sided)
Pearson

58.373* 14 .000
Chi-Square
Likelihood Ratio 60.376 14 .000
Li ~by-Li
Hearrby L et o639 1 000
Association
N of Valid Cases 612

a. 2 cells(8.3%) have expected count less than 5. The

minimum expected count is 3.97.

4.4 AAMTES I8 FHFUAOM WY

Aol wWE AHE AFUAA W
(MCE)ell th3F &%<& Table 15°] A&ttt
AAHoz oMo e HdI=rE Eko,
PF/Ae L R A Al F98
A AT w3, A7)/AH- AS walA
Mz w7t gx9 ] £ Aoz yehyt 7}
olAF HAZAITable 16)= p < .001E =74
oz wjg Fodt oz el Ao uet
MCEel tig NEmrt & Aoz A5

Table 15 Responses of MCE-Location

L ion

MCE BG D/C DI G O S G/l Je ‘ot

E-mail 3 74 20 9 93 16 7 5 227

Message 3 45 1 0 18 4 5 3 79
Electronic bulletin board 5 48 6 3 68 15 11 5 166
Messenger 5 20 7 5 55 7 2 2 103
Telephone and/or smartphone 2 6 1 0 5 5 3 0 22
Others 0 1 1 2 6 0 4 1 15

Total 18 194 36 24 245 47 32 16 612
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Table 16 Chi-Square Test Results of MCE-Location Table 175 €Rlg Ax, JAME AFYA
pvalue  °1A THMCE) tat Aok Az 2ol
Value df o cieq) b EARAG oMo tiE AEEs} 27A0R
P 7Hg =k, st e A AAAS d5E)
earson 91533 35 000 el A aelth el olrxlael Ao
Chi-Square = HlFo] 7P =T H3 JAEAE] dE Y
Likelihood Ratio 87831 35 000 A vAAs 49 % g el Ay 2
Linear-by-Linear 2 HITE AGHET A SAWAIA(ZA)Y
Association 7940 1005 msee gagde s we Aol ol
N of Valid Cases 612 Zﬂ'g‘ Zé%@iﬂr(Table 18)"5 P < .0b=% %7:"119«
a. 23 cells(47.9%) have expected count less than 5. The = %9]5_ ngi UFE]F"]’ @_%Oﬂ Eq"j/]‘ MCEO“
minimum expected count is 0.39. 3t A5x7F thE Aoz BEAErt
Table 17 Responses of MCE-Major
Major
MCE HS BA EN NS ME  GRA Total
E-mail 52 118 49 6 1 1 227
Message 11 55 10 2 0 1 79
Electronic bulletin board 29 76 47 5 2 7 166
Messenger 33 38 25 4 0 3 103
Telephone and/or smartphone 8 9 3 1 0 1 22
Others 3 9 2 0 0 1 15
Total 136 305 136 18 3 14 612
Table 18 Chi-Square Test Results of MCE-Major e o 72 shdo] wE QALY A RFYA ]
Value df o qeq)  (Table 19). 4898 Rl vtise] 5174
P ghd)e oW A S VM Asete ALY W
caren 41518 25 020 oo merr Ciel ety olael Sl e
Chi-Square o2 Fdoh ok 53hd o] 4te] Ry o
Likelihood Ratio 3058 25 o4 DS ARl FAS AXSEH. 3
. ‘ ' ’ A5 17280d giu] AN AE HFo]
Linear~by-Linear 15%6 1 217 obq mEUASE AN o] st HE Aol
Association WA U}, shol A% 1% 7HTable 203 p <
N of Valid Cases 612 062 FAASR fFogt Aoz =g hdd
a. 20 cells(55.6%) have expected count less than 5. The uz} MCEe] 3t As =7 tp& Ao ALY
minimum expected count is 0.07. ot}

_78_



Journal of the Korea Industrial Information Systems Research Vol.26 No.1, Feb. 2021 :67-82

Table 19 Responses of MCE-Grade

_79_

Grade
MCE FR  sO  JU SEl  SE2  Gra owl
E-mail 22 52 83 53 15 2 227
Message 10 25 23 14 6 1 79
Electronic bulletin board 9 32 69 35 18 3 166
Messenger 11 24 37 23 8 0 103
Telephone and/or smartphone 6 2 6 5 3 0 22
Others 2 3 1 3 6 0 15
Total 60 138 219 133 56 6 612
Table 20 Chi-Square Test Results of MCE-Grade 2 FEIH o, AFYANA &I AFEFA
Val A p-value st B A AAAIL JlolAF EHS F
T 9sidea) M BTIHA
Pearson L3 05 020 IR 98 Edsla BE8238 S0 W
Chi-Square ' ’ 71 9 weAE vjdgid 22kl uSS F
Likelihood Ratio 30833 25 030 Aabe] wEAquAE AT aa) thoks AEY
Linearib.nyinear 0777 1 296 Aol Hiets Hgsuzl w=Hala o thuk
Association 2 AAelq meffol ARUACIAY &
N of Valid Cases 612 A W =S A shd Ay go o
a. 14 cells(38.9%) have expected count less _ = I
than 5. The minimum expected count is 0.15 TARA S me gaE Te dras A
/ P Y Ruseldel 58 2 wpel tErk: g
Haflorst Ba o] Q. AFEANH 54 F
5 o = AHEE FoE/AEEe Aolo] wH A& JFol
== nH)e Aow =iy
2 ARG stEs A AT A
A e BN B Prow AY 02(};;) ! 103; ;;;}:;}jiﬁ;;?q
3 Ale 7he] OiW AES Awi AlE 297 m s I 4 = e ) — 5%
_ v touaTE "~ " o oAl s 838t A Baidol gt
s A wopl E MHE EHU wE gse f@ ARG A9 FRMCLE 3
A S W EedE ISR LA o g gem, uau, amwA, a4 ARYA
Al AaE Ay Aeldel ek a4+ Apahol o) ME sero] EAo] wat chEA A eshel 8
_ - . = = = v — 10 |
B el AR s GApe) WEES FolW S ARE w5t EA
= Aol A= vl AFfoll A o] A [ Al o] o] o HES =AEE= WS o7k
- - _ E = = = [¢] = O = A=t
Ao &3S TUA7I7] gk kS ARbs] S e F AdeE 7R Al AlFstH £
- o= =T = ©TH = AR T -1- O [¢} o=
et &d#E Y] dY-AZ-ARATO) == = Holth oAldEe 9k ARUAM &8
geln HgS walos FARIAE GAA W pepa wce) =9 ARUAA 39 AA
g FANA AFUA AL T5FE A AR A4 AolF A F= o w o Moz e
i T 1T I OAN—
Aol d +F(TCL)H A HR(MCL), oA=& W oukE Aa Folak & 9l SALS A 2o
_ 1l T =, = = = A - 1.0 = ()
& 91 AFUAIA F3(TCE)Z 338 (MCE) 2. )
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