The Journal of the Convergence on Culture Technology (JCCT)
Vol. 6, No. 4, pp.157—164, November 30, 2020. pISSN 2384—0358, eISSN 2384—0366

http://dx.doi.org/10.17703/JCCT.2020.6.4.157
JCCT 2020-11-20

Rt 4

i
=2
X
of
)
o,
> AN
k1
2
o
R
rlr
O
ro
2
=
ot

A Study on the Structural Equation Model for Factors Affecting
Academic Achievement in Non-Face-to-Face Class

A3 A+

Hyesun Suh*

2 °F COVID-19 (Corona Virus Desease-19)2 <13l 20200l = EE thgo] vdd & aysts 43
ojitt & A= ol g v FHstlA 535 HAFTHel T FHNAFAEY Af ofH elEo] 4 4F
ol JEFS vA=TE dFetaR) ke Aotk £ AFE f8 DU FAYIEAE dide] gEdds #H A
FEds ol&ste] 39 Ry AR BAS A9 7 HAY RES A8t 2 dTolA AT FAA AT
7Hae] B dsetaAl dhrh Egk 2 A5 Sl AEE Ha e vl ek, 53 g4 g
dlof & QA4Eo] FOAAAE Abstaztgity Ao HA o By Ay FAHHAL AP TS FE 8
om Ao o Il ggja oy Alz~goR UERgTE g o] F aRle o|BFYd HAFFolzts miw
T5 T Y AR HPH R S FI AeS AT F AT

FR0 . FUAARY, IRU-19, vdEEs, SRS, AREA, 378

Abstract In 2020, due to COVID-19, all universities in Korea were conducting non-face-to-face classes. The
purpose of this study is to study what factors affect academic achievement under such non-face-to-face
instruction, especially for engineering students where practical training is important. Validity of the statistical
hypothesis defined in this study by applying a structural equation model using questionnaires about academic
achievement for engineering students at University D for this study. In addition, I would like to suggest what
factors should be considered in non-face-to-face classes, especially in engineering colleges. As a result of the
study, it was found that students' Q&A, feedback and e-learning system had a direct influence on academic
achievement. In addition, it was confirmed that they had an indirect influence on academic achievement through
the parameters of theory class and practical class.

Key words :structural equation model, COVID-19, non-face-to-face class, academic achievement

x5, dAgetn FHITGEF Zus Received: September 29, 2020 / Revised: October 12, 2020
Aaedd: 2020 09€¢ 299, AR 2020d 10€ 12¢ Accepted: October 22, 2020
AASAL: 20209 10¥€ 224 *Corresponding Author: jako403@daejin.ac.kr

Dept. of computer science engineering, Daejin Univ, Korea

- 157 -



A Study on the Structural Equation Model for Factors Affecting Academic Achievement in Non—Face—to—Face Class

or

b

ol

ol

0

M

A

o

=

A
1] 2020
Tl A

[

oL

o

‘o/]

3}
<1

3 Drh

)

ERELTES

_(H

=
).

=

[

a7

Aol o]

L

.

}_

COEFEERE

0

o

g

| Hax}
o)

I3

Sz to] 2] 2=(COVID-19)
S H ARUE

oS
=

sk
Z]
=

el

=

=

spejcrelel A%

20200 = A A

OEEEEES

)

8]

sl ko 2

ol¥

A 21

9

==
10

~
o]J
K
&

A, 12

o

o

Mo ]

34| 7}

b

ol

s, o

tlu=

-

3

SFA
s}

l

o

R

EH Kim & Shin
(Kim & Shin, 2012).

ol¥

=2}
|

=
(o)

o2 o

a}

Ay

3} ofo] 71

=

< Aot

NE )

3

SFA
S}

’

—
o=

& Ro] Aol 7ol o)A
Z]

face lecture)2h= ol

7HA A

Solup 5] ]

Jo

.9

Ao
o

ol
o

‘HO

Auete] ol

o] 10972 oA}

sp7F = o) 7}

Aoz vrE|X] 3 ¢)vH(Johnson,

i

Fu

2011; Kehrwald, 2008; Lowenthal, 2009).

7 teA JEn

]

7S
Tl

7|
2
o A E 7% &

2>

=
=13
H

=

1.

S

=
=

a gtaL, olefge]

o
7l

o

=y

Aro]H 3
= 2
<

o

==
TT2

0]

x

FRe ole A Al

Y

]

A
R

[e)

|

A A
A

(Park, 2020)

22kl el

o
=

Eis

Eeedr

NI

A 7F 9l o™ Shim

I
o

do

]_

FA7E A}

e, IA|, 22

ATE Jeong

s

o

Tor
ﬂﬂ

H}

(2016)
- 158 -

o]

CRELL IR

o 3

=

gr_‘_

SFA
S}

el glo] sth

<
T



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 6, No. 4, pp.157—164, November 30, 2020. pISSN 2384—0358, eISSN 2384—0366

A o), 244 Folel 9L

13K Jeong, 2016). Lee & Park

o
1o
_O|L
N
&2
fui
rir
P

>

ot
2

R

o B §3E ANA BA F A2 Bl 24E
F3 PR el Ze) §33t A9 2 wapol ek
S MR R Se) PR I F Ao} YA
& BAsgT 9T A, 9 AA% AN 59
9] 3l Wk felv)ek Aholsk Gglm waksh 53
o B BEAE Bak S AAE SHA
oUg E} gl AOE ehton] 97 AE o
Hom Ho4 ohr EHaS AT ) We) e
oF @ ARLES ASTAT, $GF 4] FelolA A%
4 wAE wa, St g 48l we Bgshor gl

el =259 thLee, EJ & Park, I W, 2018). 3+ 7}
gdiste] w8y gaEAle] gk AR wge] A
AE(ERA) Y] Ao] sdatths 71 stell Ao] o] F
ojxIthd 7hddigte] E 4 distel el H]-§a /g0l
HAZ Erh 228 W A7 drkols=4], 249

—_

& o= JAlel AlgEar e

o] stud W 2 4TS FohE AASE o
1] AAEEE ltHJung, 2020). Suh HIW FHUEE
of WA= gge] FAAAE HlE = RPS T A
Tetglen 1 Aw Aol ARkl vk v
A= T8 908 HAFe] Ak, Ao A3
A5 o, 94T ddE, 945l i 3
&, wpe] @4, ol AlaFe) A Tos v

ERS T (Suh, 2020).

S el B TR AT
BFsha ;R 43 sl AAE 3 g AA%e
el stel g2t s FAHe BAES Foju)
7} ofele gelr. @A mte] Aol Qb
HekE G ofSRE 974599 e WAL ®
=84 9 o] B wE wgel 242 9Asn
AT 2220} Al S HAEE FIA17) 9A9)
offl 2152 Ao chulska AA e Zulslof sk
A% 97450 B3 215 BeEE FYES A
Adtel Arew F4sn BA8 wux o Aol

T A 2 E(SEM, structural equation
modeling) & ©]-&3) A=} el YT T

FE g9 WA ATuA Bk TEUH

4> B S
of diall #Ash= 254 £4 2. 2(Suh & Choi, 2020)
ARG LS ANZ T2 FAA P g4 &
X (confirmatory factor analysis)¥} T3] 724
(multiple regression analysis) 2 AZEX(path
analysis) S 3hbe] FRFORE A7 JoR & 4
R = I s
7

3 9

A AGYRA AA S Bl BA8 AotuPole
1% vk 59 YA REe uase] A
3} whsee] gl vak Aol gelsiet ww
£ 0B TR Bl Aguss Brews
o Qg BA s glol, AP sk (g ate]
Hol 75 Ao,

44549 SeHAE FHE F Flow Ao
gAY, WS, oleld WAL, A, AR}
sl=w 5 57)e) AlEs, el Ee S
o o Eq, MY W A MFERS AGH T2
& =A8E T drege <ag > 2

agl 1. Mot 29
Figure 1. Proposal model

<ad > EAA MR deaw tev) 2,

i g e % Aol
7haz: o B4 AU AR P2 Z A



A Study on the Structural Equation Model for Factors Affecting Academic Achievement in Non—Face—to—Face Class

713 a7

b RS
P4 mgEz, ol

Rle y [e)
we ol 2543 455l EsEE B o
7 AFE A dFE £ Aol

AAZ o) e] AR el FFS A= 89 BAES
A8l AHEEE dlolH = = el ¢l Dotal 1 &3t
et S o= AAgE 229l AE ElolHolth &
2kl Al 20209 18] dAede? 69 = of
27 &< AAlskgiem 600178 e] el tial & 8267
o] S R 22 YAE A=Y 57 e
= AAEN e ‘w1, AT 2 HETE S,
“TATE 4, AT 59 fhe steth AwEe
A Nle) st ARl dAeHAEGER), i
SAREEEY), nSURN2BE), o284 HEGE
&), A5l #HUed), AN ECER), HAGE
&), Ao % HEuMGE), oleld AAHUER), g
BAEGED) R AN oz A

TN RAES sk 4 E2 AMOS,
Mplus$} 22 S 714 50] LfAFEH AFEE ] &
A YA, 2 Aol A= Re lavaan F71A1E ARE-fo]
TN E%‘_%% ALt H LEAAE VY

ol R9| ehtow g
9ah=R ¥ 7]>< Eo] A3 ArKSuh & Choi,

BE A¢
2020)
2. A% ¥4

GE D2 AESw FE] 78 A7 add
Solvh. watt] AsHYe] JEn &3} FAleA A &
HES Zilow Ao 107] st Asgel A<l
Hlgate] a2A Al Seatgint shdd = AU
Ql 13hde] V%R 7H e SHES Kol Utk

x 1. AFSAN EM
Table 1. Demographic’s characters

Variables Categories n %
male 591 71.55
gender
female 235| 2845
industrial engineering 68| 8.23
new material engineering 63| 7.63
energy and chemical engineering 571 6.90
medical iT convergence major 70| 847
electrical engineering major 80| 9.69
_ electronic engineering major 82| 993
major major in computer science &
o 194 | 23.49
engineering
oomputgr appllo.atlon' ol 993
mechanical engineering
environmental energy engineering 66| 7.99
human, robot convergence major | 64| 7.75
1st 320| 38.74
arade 2nd 208| 25.18
3rd 182 22.03
4th 16| 14.04

<E 2>E UEAH T8 BIE
At o AAHTo] 2613, E-HA 1.0090.2 YE}
Ut} BAA 2lg A8 B f)iiie] /W Balso)
prof_passion (1=2] E4),
T SR AHA) is_practice_possible(YZ]
o= Aol 7Fsdh) |, Q&F(HAr % sl=wle] A4
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BeA) B0l AFEEES BT 18S gy
_]

delivery_learn_material (#]

a A7 HW(EHADE A)9)shd 25 073 0]’2}9_E @
AAE] g WA E HEot £88 we Zow

FE S (Nunnally, 1994; Kim et al., 2019).

- 160 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 6, No. 4, pp.157—164, November 30, 2020. pISSN 2384—0358, eISSN 2384—0366

o= = A
2 FR2 HEE

So| &M
1o

Table 2. Main Variable’s Properties

recommendation
Variables n %
mean sd

1 9 1.09 1.629 0.888

2 33 4.00 2.151 0.996

prof_passion 3 240 | 2906 | 2473 0.940
4 365 | 4419 | 2820 0.947

5 179 | 2167 | 3.18 1.159

1 17 206 1.666 1.080

delivery_ 2 59 7.14 2.316 1.067
learn_ 3 239 | 2893 | 2587 0.958
material 4 357 | 4322 | 2804 0.938
5 154 | 1864 | 3205 1.158

1 78 9.44 1.739 0.870

is_praciice_ 2 117 | 14.16 | 2390 0.991
, 3 287 | 3475 | 2584 0.821
possible "4 "oa6 | 2978 | 3002 | 0884
5 98 | 1186 | 3.680 1.108

1 292 | 3535 | 2695 1.183

2 319 | 3862 | 2830 1.008

HW 3 211 | 2554 | 2747 0.849

4 1 0.12 3.666 .

5 3 0.36 1.666 1.154

1 39 4.72 1.863 0.987

2 80 9.69 2.262 1.011

Q&F 3 345 | 4177 | 2676 0.933

4 284 | 3438 | 2888 0.954

5 78 9.44 3.602 1.158

1 19 230 1.877 1.095

system_ 2 67 8.11 2293 1.033
convenience 3 346 | 41.89 2.524 0.931
to use 4 318 | 3850 | 2980 0932
5 76 9.20 3.526 1.247

total 2613 1.009

E 3 U LRy AS52n

Table 3. Verification results of the internal consistency

# of
Factors measurement | Cronbach’'s «
items
Professor 2 0.85
Education contents 2 0.84
Theory class 2 0.89
Practice class 2 0.84
H-W 2 0.31
Q&F 3 0.80
E-learning system 3 0.73
Academic achievement 3 0.91
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Table 4. Correlations between measured variables

variable 1 2 3 4 5 6 7

Education

content /8

Theory class B5xx | 72w

Practice class | .52+« | BHlxx| 47+

HW 30w« | 28| 254 28

Q&F DBx | B0 Alxx| 31xx| A5
System A2xx | 40+ 39xx 24xx| 4O+ 44
Academic

360+ | 1| AQex| 24w 38xx| 43| 32

achievement

« p <0.05 = p <0.01

<Oy >E HAF A" rREES AAE Ao
shakE 9o e ARASF (F=3I)AAS
H(x <01 =+ p 0.06 ==k p 001, <E5>= &4
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= A¢2A] B8] 4(CFL, comparative fit index),
Z7HA &A1 4=(IF], incremental fit index), W] ¥4 gHA]
(TLL tucker-lewis index)E, A& eA|+=2 GFI
(goodness-—of fit index)9 RMSEA 5-& AR5} th
=291.5, CFI=0.979, IF1=0.979, TLI=0.970°]" 1 ¢ NFI,
RFI 5% 25 090 oo mj$- %5aiA vepyt
gk 2| Av)el| s 7P AA v Aol
9lo] Ho] A&-%= RMSEA(root mean square error of
approximation) = RMSEA=0.045 <0.05% w+=3}e] A el
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Education
contents

a8 2 #HE PEUEA oy
Figure 2. Accepted final structural equational model.
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Table 5. Goodness of fit index for final model

achievement

-/ Academic

X2 df | p-value | CFI IFI

TLI

GFl

2915 | 109 0000 | 0979 | 0.979

0970

0.962

FHF Aed T By <ad 2> o d=
Agest 1ol it o4 Aas <iE 6>0ﬂ AR ST
olETdel %= vA=

O
S WA= 290 AA wSHHE(G=26, pvalue

<0.01)9F olHYA=E(B= 19, p-value<0.01), 2]l

of oAM=

o<
/\1_9_

=

[e)
(3=11, p-value <0.06)2] o2 FoJst
o

A(F=-42,

—
p-value <0.01), o]2]dA|2=(3=.23, p-value<0.01), &
| = (8=15, p-value<. 01) TOR °k(+)-4

E 6 Z¥ol 2y FHA

Table 6. Parameter estimates of the model

Path 3 SE. | CR | R?
professor > -0.15 012 | -1.14
education

-> 090+ | 0.12 | 6.98
contents theory 071
H-W —>| class -0.03 002 | -1.12 )
Q&F -> 0.04 0.03 | 0.93
e-learning

- 011+ | 005 | 3.05
system
professor -> 0.22+ 0.18 1.65
education

- 0.26% 015 | 212
contents practice
H-W > | 0.04 0.03 120 | 043
Q8F | ©ass 011+ | 006 | 229
e-learning

-> 019 | 0.09 | 414
system
professor > 0,22 0.20 1.54
education

-> -0.34 023 | -1.94
contents
H-W -> academic -0.05 0.03 | -1.46
Q&F > . 0150+ | 0.07 | 312
e-learning - achieve 023 011 1464 0.9
system ~ment ’ ’ '
theory class | —> 0.07 0.1 0.11
practice

- 042+ | 005 | 0.05
class

* p<0.05, * p<0.01, =+ p<0.001

RS o) AR, HEES R Sl o)
3 <E T>ol ANSALh AT A3t FAPAEAE

‘olgid AlzEle] AHEI 0.23(p<0.001)9F 7HH &}
0.09(p<0.01) 283 F&3 0.31(p<0.001) =57 Fofgh
s F= Aoz Yehyth = ‘2gelr A 317 0]
‘AAGFY A9 FAFH T o] AHA & 9o = 7}
HAoR aA JFs T USS & 5 Atk =T ‘XE‘
olgw % v Aok AP aat 015 (p<0.00D), 3t

HE 0.05(p<0.05), &7} 020 (p<0.00D)Z GA] 23}
A 2y BF 9u Al FE8tar gleS B1E 4= Qlk
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Table 7. Direct, indirect and total effects of the research model

Path

Direct
Effect

Indirect
Effect

Total
Effect

professor ->
education

contents
H-W ->
Q&F ->
e-learning

system

academic
achieve
-ment

0.22

0.08

0.30+

-0.34

0.17

-0.17

-0.05

0.01

-0.03

0.15%**

0.05+

0.20%**

0.23%x*

0.09+

0.371 %%

* p<0.05, * p<0.01, = p<0.001
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