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Effect of Participation in Flipped Learning Class on Continuous
Intention to Participate: Focusing on the Mediating Effect of
Learner-centered Flipped Learning Level and Self-efficacy
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Abstract The purpose of this study is to verify the effects of flipped learning classes on the continuous
intention to participate, and the mediating effects of learner-centered flipped learning level and
self-efficacy. For this, 429 students in flipped learning courses at A University located in Seoul were
analyzed with structural equation modeling using SPSS 18.0 and AMOS 22.0. These are the main findings.
First, this study found a positive correlation between continuous intention of participation, flipped
learning class participation, learner-centered flipped learning level, and self-efficacy. Second,
self-efficacy completely mediates the effect of flipped learning class participation on continuous
intention of participation. Also, this study confirms that self-efficacy is an important factor in double
mediation since flipped learning classes improve continuous participation by affecting self-efficacy with
a positive effect on learner-centered flipped learning level. These findings suggest that in order to
maximize the learning effect through flipped learning courses, it is necessary to find a way to improve

learners' self-efficacy.
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9 24 A= ojuP? Table 1. Characteristics of participants
Characteristic Division frequen %
learner- Y

centered first grade 107 | 24.9

flipped level 4 orod 130 o
+) +) arade second grade 3 30.3
o) \ third grade 110 | 25.6
fourth grade 82 19.1
class continuous humanities series 79 18.4

participation participation - -

social series 65 15.2
/ natural series 43 10.2
(+) (+) college engineering series 221 |51.5

flipped medicine series 1 0.2

self-efficacy education series 13 3.0

arts and physical education 7 1.6
Fig. 1. Research Model | course 249 |80
number of 2 course 125 | 29.1

courses 3 course 36 8.4

2. E;"E‘;‘ilﬂ 4 or more courses 19 4.4

very dissatisfied 14 3.3

Al somewhat dissatisfie 2 5.

2.1 E;[Ho hat d fied 4 6
’ class
o 5 5 5 I B satisfaction neutral 137 |319
E Ao Atishy 20218Pd® 157] EE3Y "

: ) _ somewhat satisfied 163 | 38.0
3= 73 429801tk At Y9 AFe] 5 very satisfied 0 |212
= % 62770y, o] 7t2d Eg9d AF %+ 4 teaching real-time online class 254 |59.2
T Ao Z9Jgt st Yo FAEo] Qit} AL method lecture contentststudent activities| 175 | 40.8
shd 1308(30.3%), 38Hd 11098(25.6%), 18Hd 1073 Webex(meeting, teams) 2 0.5
(24.9%) #02 Jetdth AY 32 HYE §4 71 prosmam £ 77572
HQBAL, AAY, B8AY, AAAY, ooy, T | YouTube sreaming L o2

N Google(meet, hangouts etc.) 49 11.4
AAsALE, FHE) EFE E‘%’i SoHAE 2217
lecture 273 | 63.6
fox] [ex]

(51.5%), AL 7978(18.4%), AH&IAILD 6578(15.2%) experiment/training/practical 64 14.9
&Fog ]’]'E]'H—E]' e%ﬂ” /\74' 74'51' EE&, 17]’-“}' helpful team project(problem solving) 8 1.9
249%](5806), 27c]'§— 125‘:3(291%), 373‘_4— 36‘:0':](84%) teaching discussion 16 3.7
oz 1,}]:4—1;1—1:]— %ﬂa% 7(]—& \ﬂ—éE}E ‘\?_]_—é_—é‘_]_—l:]—’ methods Presentation of assignments 23 5.4
1653080008 1Y Bk, wFAlE 137 auiz |63
tc. 18 4.2

(31.9%), ‘WS- WEIIY 919(21.2%) £o2 et -
All 429 1100.0

b RS Kot E’l‘—.l'—o]:]_ A%t WS A 291
9 254%¥(59.2%), FoER=2+sYEE(ER, IHA],
gnzdE #A2 5) 175%8(40.8% 02 et =g 2.2
ggollAl WAt L85t ShISE T2 TS FARSE £ ATFE o] ol dFHRIQ EEd A%
A1t 7O00M 377%(87.9%), 72(H, ok 5) 49%  ox, A&HQ oo, 521 F4 ZHHY 57
(11.4%)°o=2 Uepgth E92d ghgollA 7P o] A|aEsdY P+ Adste o] “Z9H8d 1isE
HE WS 3] 273%8(63.6%), AR/ AG/AY] AEZAY FFolch. wishy] RARE 55 BAEIE &)
648(14. 9%) A= 2778(6.3%) «L2= UEHTh Hth Wz A 2 2 I3 29 FEete] A A1
ZAAISE W8-S Table 10 AAISICE £ Esty St ¥ oA E SsA 4 EHEY
2 A7 asE SgHes EEotgAT 2 o
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3 A7) 557 WAL R Aefste] E4519]tt. o]
£ 8 AQtet &2 QA9 H(Exploratory Factor
Analysis ©|3} EFA) XS 2AZE AEES] st g
IEE ASSHATH21]. FEE¥(principal  axis

factoring)2 Edlo] 990 F&3%t &, direct oblimi
At B HRAle] wE gQlRslE e AAISHH
KMO (Kaiser-Meyer-Olkin, ©|3} KMO)®} Bartlett
o] +34 AR RS ET H|wota, 3542 19
7W7h&E 2919 sfigdohs WS & Aista ot
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KMO®} Bartlett®] #2544 froldoz a9les
nyol A RS stk

=235
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Table 2. Factors of learner-centered flipped level

factor 1 factor 2 factor 3

learner-centered flipped level_1 700 -.004 .016
learner-centered flipped level 2 232 -.169 .844
learner-centered flipped level_3 .968 -.104 -.059
learner-centered flipped level_4 -.097 .448 -.008
learner-centered flipped level 5 -.248 197 .655
learner-centered flipped level_6 575 .359 -.087
learner-centered flipped level_7 551 324 .008
learner-centered flipped level_8 .286 551 .042
learner-centered flipped level_9 164 .684 .106
learner-centered flipped level 10 244 .649 .027

eigenvalues 4965  4.677 2994

Table 201 AA[eE vie} o], Sh5A+ S4 EH2Y

$&L8 399108 KMOE .920, Bartlett HAL
X?=2677.420(45)*+0 &2 Jeptth 187k 2&H g

IS0 9o AHEE= Wey HEAhoE 1991(4
pre-class APEHG o5 FRI% 4= QU&= s A=
U B7PF A= AEU7E?, 8. in-classollA] o] o1
9 5o tis wed o2 RE - guo] Al
HAFUZY, 9. 5ARE0l EHACRE in-class Y
3=9 s £ o]Ei 2449 B717F ZAEIESY
747, ‘10. in-class 9 =0 Agkst grpbdow
B717h AY=EA5U7?Y) 4 965, 2821(‘'1. pre-class

29

shEAtEE ShEAY AL o Aetaisy
717, ‘3. pre-class S5AbR: o] A fgoz
FAERAEUZ?Y, ‘6. pre-class TH5AFES} in-class
= 52 F4A9] AAEJASU7Y, 7. in-class Al
7ro] olFold = E5of thel FE5] FREY
7V?) 4.677, 38%1("2. pre-class <EARTT SIALY
BAY, TBHY EFE JEsIAEU7?, 5. in-class
kGOl A AolE 1ARE 71E0 2 108 WIZE &A o|F
olFEUZY) 2.9942 YERGTE

NG
SRy
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Table 3. Factors of self-efficacy

factor 1 factor 2
self-efficacy_1 .629 .245
self-efficacy_2 .946 -.132
self-efficacy_3 .621 242
self-efficacy_4 476 .437
self-efficacy_5 -.044 781
self-efficacy_6 271 .680
eigenvalues 3.352 3.040
Table 39 AAIZE vle} o], A7 as4d2 28712
& KMO: .878, Bartlett #HAL X’=1586.361
(152 Yehgth 1k 28 895 s 4
FEE Mo Biog 1821(°1 L‘r— E99d ¥l
A EEOR SRk WES A e 5 ATF, 2.

E8d oA ol=d 47430l Fofst= Aol oFA
gk, 3 u= EHEY 9914 2AH5A(in-class)2
EEolu Ho| & Hold & Ao, Lues EHEY
TN 5T IAE JFH R 3T Ap4lo] QL
o) 3.352, 280(5. 4= E324 9= Al AR
5 AYZ Ale-1 FEIAY, 6.ue E38Y el
A HlE W& F F8% Zo] FRIAE & merdt 5
AtF) 3.0400.2 YERGT

02072 AFE A< Cronbach's ab AR
T7574ED), eEA FH EEEd 5 887(1083),
A71E57 .898(6E), &4 7‘1044_‘:- 917G3ED)
2 eyt steHcloR B, 4 E49d
a5 S4HQ19 A% A4 Cronbach's ev SEU
8 878477, S5H7t .782(4ER), TEEF .695(2
EDOE Ue, A& SRR A=x A
< Cronbach's e+ o] .883(4&E3}), oI5l .768Q2&
DE YErgo
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Table 4. Cronbach's ¢ of the research variable

Cronbach's « item

1. class participation 757 4
2. learner-centered flipped level .887 10
2-1. learning contents .878 4
2-2. learning evaluation 782 4
2-3. learning quantity .695 2
3. self-efficacy .898 6
3-1. learning participation .883 4
3-2. learning comprehension 768 2
4. continuous participation 917 3

= 20218P4% 1517] 6270 &9 ol
7o, ZF7E uhRe] =i ARl 20219
(@FE 7€ 94(8) 353 AEA vz 4 3]
7t AP= k. P B 5ol F
AEE W8oE HiEo] FAg=o] it & Aol Ho
514 slole A g CE HolElg At &
Ak, o] IFolA ol dFkS ERISHAA T LA A
%o Hog e

e

2.4 2MLH

A7) Fololzo] G b WUAS 29 72H
BAZ Loy] 9Ish TR 2 LAES A8
oh 3, A7 B4 dohr] g sk %z

AEY AP ¢

2510 =4, dTHIEY
oli7] Y& Ha(M), EFHXHSD), H=(Skewness),
A= (Kurtosis) 2 EA45F91, AL Pearson?] A
LA dolErh AA, AL &
HolA Asts 7HE PotEr] flsf ER1d aRlEA
(confirmatory factor analysis ©]5}, CFA)T} Z3%
A5E AnEgth F8 HFPE A5 Xgho|A A
g o] WA ¥HgSHEE NFI, TLI, CFI X527} .9
ol4o] 7|Eoz opHEgity. RMSEAE .08HIE
SRMR+= 0575t 7|50 2 FolR gt YA, HlE 3t
9] 24 IAE o7 Yo T2 A (structural
equation model ©]3}, SEM)E o]&3tix, miawt
£ BE457] Al 95% AlEgAtolA REAEH
(bootstrap)2 2 BAA §94& ASsIA

=
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3.1 SYHCITO KISH HOlQlT, Sk S
Sged 47 U ADIEST 20
FA =} A &H Holox, 52t T4 &Y
Sz 9 ey e wAE Tokwsl sl
Pearson®| JAHAE 245, ANHAR] A<
QolH}tHTable 5 #X).
Table 5. Degree and Correlations among
1 2-1 22 23 31 32 4
1.class 1
participation
2. learner-centered flipped level
2-1.learning sS40 1
contents
2—2.learnil?g 5207 773 1
evaluation
Z3learning  330u grom goge 1
quantity
3. self-efficacy
3llearning - ccn sgom sopm 3350
participation
32 learning T34M 5330 524 384 700 |
comprehension
4.continuous TATH* 5830 AT 44T T748% 716 1
participation
M 3.76 4.08 3.83 3.40 3.92 3.73 3.74
SD 69 68 76 99 71 .80 .88
Skewness 157 =389 -.237 -.412 -.163 -.096 -.444
Kurtosis -.434 -569 -.219 -.076 -.374 -.141 .298
“*p(.01
ST BH2 3.76H(SD=.69), 52t B4 E
Wehd 420 oM R shag 4084
(SD=.68), H&H7} 3.83%(SD=76), &2 3.40
(SD=.99)2.& Uehyth. 2718572 shewel Hat2

o] 3.928(SD=.71), ol 3.733(SD=.80)2.& fE}
wor, &7 Hojor WS 3.74%(SD=.88)o2
et 2 AH019] 9 (Skewness)= -.4445E
1578190l Qlom, H&(Kurtosis)= -.569%8 .298
HAZ Yepgrh

A&A ol g FA 07 JLHIE 7k A
AE BH, FHFAE(r=.747, p{.01), 52 54
Hed =59 SRRl S5U-8(r=.583, p{.01),
EH7Hr=.547, p<{.01), S=5ETH(r=.447, p<.01), A
asrel ohdcle]  Foi(r=.748, p<.01), oldl
(r=.716, p<.0Dt BH A bt

o] ARl
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321 SHDY A5
# ATOIN 2L Solmet 445 FHolel
Bl Aot S64 34 B 2% 4 AL

7 RISl IAHRIE HHsA Ayt =
712 ERIsl7] Y3l CFAS AHAIBI3h 4139 3
Frl X’=15.313(df=4, p=.004), SRMR=.0188,
NFI=.985, TLI=.973, CFI=.989, RMSEA(LO-HI)=
.081(.041-.126)2 UElsttt. =g 5o 4HE 2
3 EHEP2 ARE Z Aoty ok shaT 4= 3l
tHTable 6 Z=X).

Table 6. The result of confirmatory factor analysis

2 RMSEA

X (LO-HI)

SRMR NFI  TLI CFI

model
fit
*pC.01

15.313(4)** .0188 .985 .973 .989

.081
(.041-.120)

SHRR9 F=Ar=

/\

= Table 7°] Zﬂ Alotot. s
S oY s5U-E(8=.909),
B7KB=.849), SHEEF(A=.540Y HZIAISB)
4olgo g Yehgy, A7 a5t shRicle] Foi(8
=.825), °|all(5=.859)2] EZEIAIG(B) FAl 4ol
Yelygth JEEGAL CR.(1) .850%F .896HYE
UERET, AVE 6645 811H9= Uehgth

Table 7. The factor value of measurement model &
result of validity evaluation

path B B SE CR. P CR(t AVE
Learning
oamir eamer 1:000 .909
Learning ¢ centere | o7 g49 053 19.85 ** 850 .664
evaluation d
flipped
learning level  gg7 540 075 11.573
quantity
learning 1.000 859
comprehension self-
) .896 .811
learning efficacy
L 1.078 .825 .069 15.686 ***
participation
5 001
Table 7& HIgoE ZHEFS Fig. 20 A
.

learning contents

learner_centered

g learning evaluation
_flipped_level 2

learning quantity

® 06 06

learning comprehension

flipped_
self_efficacy

®

learning participation

Fig. 2. Measurement Model

ol S5t 5
HRlEo] JFe F+= ﬂ—'! TAE Loter] flsto
SEMO=Z golrorth LxEHEo] H3tri X*=30.648
(df=10, p=.001), SRMR=.0217, NFI=.985, TLI=.978,
CFI=.990, RMSEA(LO-HI)=.069 (.042-.098)Z 1}&}
ot AAEE SO AWE Ay, FREFS ARE
Aqdsta Qoka sjAE 4= QJtKTable 8 #X).

Table 8. The result of proposition model

2 RMSEA

X (LO-HI) SRMR NFI TLI CFI
model - .069
fit 30.648(10) (042-.098) .0217  .985 .978 .990
**p(.01

SgelErt et B4 BPHY (32606,
p(.001) D A7 E57HB=706, p(.00D)e] VI G
o BAHoR Golshl ekt W, A4 Folols

(8=-.121, p).05)°l "IX& FTF FAKCZ Fo5t
Al YehA] gkorty, sksAt 4 EHEY £F0] A
F57(B=.304, p<00D] UA= FF FAHo=R

OIS UrEh WhR, |4 Foiol(8=.028, p).05)
o mAL e BAHoz FolshA LA eigt
oh. A7|ESE A4E Folo=(8=.956, p<.001)°]
EAHCOR {5 YebdtiTable 9 &%)

FO
pu.
7ro.
=
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Table 9. The result of hypotheses testing

Table 10. The total effect of degradation results

path B B SE. CR P
lear.ner-centered 535 606 .039 13.796 ***
flipped level
scli-efficacy € %% 671 706 .040 16,503 *
participation
continuous -154 121 .158 -975 330
participation
self-efficacy learner-  -327 304 .046 7.177
. & centered
continuous
participation flipped level -040 .028 .099 .403 .687
COMLNUOUS - (if_efficacy 1.279 956 226 5.652 ***
participation
learning 1.000 .902
contents
learning learner- -
evaluation centered  1.062 .853 .052 20.358
flipped level
learning 887 547 075 11.799 =
quantity
learning 1.000 .824
comprehension
) self-efficacy
learning 930 860 .043 21.649
participation
w5 001

FUFALTE ALHQ Fofolme] vl FFlA
g2t A E2YEd =T Alasde] viAads
Lopr] 918 95% Al=FRIoNA FEAEH (bootstrap)
oz AR FeEE At S EYd
s:50] 2YH(B=.606, p.05)0.% AT F1, A7|&
sl 22(8=.706, p<.05), XHA(B=.184, p<.05)
o8 JFE FI, A%H Hofolmo| A (g=-121,
p).05)°08 P2 FA| eFAIul, 1131%(8=.868, p<.05)
o8 YT F= AR Urtgtt A T4 £
g PE2 A Esel 454(8=.304, p<05)2& F
T I, AEA Folomol: H31#(8=.028, p).05)
o Jeke FA| oFATl ZHEA(8=.290, p{.05)0&
FTFE F= AR yedth Aasde A%H &
ofof=ol 2H2(8=.956, p(.05)°2 FF& F= AL
2 YeRttH(Table 10 #=).

2 Aol A7 as> %
&3 Fojomel JFS =
EYed 2ol T

g 9] Holwrt 4|
Tl vt
ot o] Hfste F2% ¢
QA9E A BIE % Uik olelt APATE
9ehd 342 9 Sheaske 05 o] AR

s} SR A7) RS A 5 e B

0] WRHE AR Aol

r

S}
=2

;O

1

rlr mlm

=
719
T=

a2
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directindirect total

path effect effect effect
leqr'ner—centered 606" 606"

flipped level class
self-efficacy participation .706* .184* .890*
continuous participation -.121 .868* .747*
self-efficacy learner-center -304* .304*

€ ed flipped

continuous participation level 028 .290* .318*
continuous participation € self-efficacy .956* .956*

*pC.05

Table 102 W2 F2HFZ Fig. 30 AAISIA

9 ¢ o

learning contents

learning evaluation learning quantity

learner_centered
_flipped_level

class participation continuous participation

flipped_
self_efficacy

learning comprehension learning participation

Fig. 3. Structural Model

Py

Sl ES} X452 Fololze]
57 34 B 220 4
Ao WAEHE B30 Tl S40) 9
FadnE FH08 Holsh thewt Uk A, B9
g SeelEet (44 Fololw, ket F4 2Y
g $F @ ANEST 29 M JUVAZL Uebg
o olejg davke EYey SEw Aol
¥24% WY 454 Helolwrh YA

ol
Su=E
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25k A2 4= Q= AlFF el vk AQkslTA} St
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Ae BTN A msite] diuiziste Aoz e
B ERL EHEY sAdReEs shkaAt S E1E
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