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(Hubalovskya et al., 2019), AT7AES HHH
AYE AHHL Yo dEAQ BAzE 2
5w Wz BOS B olel, A W
$-(Hansch et al., 2015), 23%to] = 2S84 %
< "2l (Poy and Gonzales-Aguilar, 2014) 5] )
o sHA 7HE AEH R AVEHE 2ARE
B Fego] ItiClow, 2013; Jordan, 2015;
Onah et al., 2014). 53], 2231 730 A2 SA)
Fol Sgrol Waw WA 2A0Z 1557 o)
Toﬂ wo Hal 8o oy ZTYZ A2 AAT)
71 T 83k A T ol thlee et al, 2019).
6“4 AEES FoA7e H Fd3] dee
A Ad F shEs AY el o
(Dominguez ez al., 2013). B2 stxt=o] AlYdo] &
F4%= N F e F7] Fol a%E 7HA
A= H 595t Ak (Dicheva et al, 2015).
Ahz o2 AYdste BiAY Wl AY "at
849 94 AR&(Deterding et al., 2011, p.
oz Aela AYshs Ad #4 W B F
T2 ARl on 5o A5 EAo g 23
Sagol A5 e e Al=rt AT
(Varannai et al., 2017). £3], AY3+= YS9
Stg 715 MANE ALR JdE 7] Wil
a8 717 =4 H7EE 1 Q) thAlsawaier, 2018).
ol2]gh 7kxol| HlE|ste] Be ATl A Aol
vluA o)A w0l HAE] AFAQ Sl T
AR dEFS vAYge AHe Budn dE
£9], Kingsley and Grabner-Hagen(2015)3} Xu et al.
Qo2DE SS9 Fod, GAkaE, A AL
1, 71 B 2 g 7)ol AQe wE
Az 449 ¢ Ao A%E masyc
AR, APATE e gL SR A
2ol AA, e-t)d SYPEZ o) wtol A A3}
7b ol wAle FFS YA o|A k.
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Seaborn and Fels(2015)2] A3} &xjol] #3F
Aol Waw AYdste a3 iR T
(61%)°) A9+ A3k % 39%)°] &5t 7%,].7
A gret, 2+-S w2tol| A Hamari et al.(2014)S
Aoz AYsIE T Bt YA,
S TS AAZEA et a3 iPOlﬂ
2= otka Fzagk oY /\1—:6101]
A1 Al st HAplo] e AeolM s
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ALzt elHoX|HE plx|= S

AAE ] SFH 7] el dxAol Atk A,
JEZ]= oF 2005 o]Xde] o] 8A} AR F o
2 3 Huo AMEA FEE 7RI QU
& A7lME ZH= A SKKapp, 2013)9] &
HE 24387 93 Aoz AY B9 ~HY
FH3717F T o] A=Y QAo A HES ]
Fas Bt om, ojigt Al Fost
, ZE TS dolx, Ho|7t vjAe 24 AHE
ehaslgdTh 2022 29 119%E 20229 5€ 31
A7tA] AEZ] Fi3t7]9 S=H 9,969719] Hlo]
HE 43819tk FAF o2 dolHE 49d
Q1 ZHElaE] o} 319 BAIQ R AEHE S50
TEEH, o]H3F FFd WE a9S B435)7)
Al e BAE FE3ATh E3 B AT
FEMGE QAANER /PIAT)Y] B
of Xolg IARYES HE3le] B3I
A3 Fdl= ﬂl%‘i‘r% JAACIAHE F
z XA Fsket. shAEk,
»E’—EJZ Zolo] 452}

qo2 o5 ® ATE ol

r1r

oo Ny

OJEY] A}R-& BHo] o]2olA| 1L ﬁ%ﬂ% HOP
215 b3 upEQl o, e A
ARE TR 53 M g8

37} 5 2 th(Debych, 2022). 15 2 8

ghe-#do] gL Ad ¥ d 5 FEER
7Agem tgte Bad & Hlzy2 2l
et Qs Wrolgtth(Paechter and Maier,
2010). LEfu} 8he5 7]o] B A] e-Learning

Txo e TFE ol g Fvk »A
ol AL Ak AFAe] HE Eopeh Bl
wtel @ekAls FEol 3lo] e-gdolete S0

3l dutgo s #85= FoE 277} ofHtt
(Arkorful and Abaidoo, 2015). 2] A& AT+
oot e-2d o] 84 i3 W] 71X ‘QHP HTFE
AR 1) 7% FAe-de) 71Ed Sne
70]-20}}; 7(4,]) 2) bak=s }\]/\Elﬂ %A](?ﬂl,]_\,]. A=
7} ohd Ao} A=Al 27). 3) ARUA )4
STHE-Hds ArUAeld, 45 A8 2 ¥
72 1) 4 1% deddedds H2e
S A e 7€ A JHud Y fHes
A o])(Arkorful and Abaidoo, 2015).

e-t1d ] B ot sl e e A=
T 53] o]ojx ghom e-2del tiEt A=Y
olale sk A TAL = =93 A|F
Z AAAL 283 A7 F= sHtE A 719
*}E;‘—}Q—Oi e- 11/] /\]_Q_ /HJJroﬂ :L;Gx%q_] oﬂzﬂ:
S HxE AoE B ATKBenta ef al., 2014;
Lahti et al., 2014). 9 & £, Cole et al. (2014)2
THATE Tl 22 Gl tis vk ¢
SRA O Tl tigh 3 A7 Ay T8 A
% ZAkehe) FHHQ 4B go] e-2ldoll 3
nEr s Agsls 9019S uhA Tk A5 At
& wgAe shgAte] g E 54 ol e
o A 7}1]' Z93 A = ’3]-1/]-0]&](Kangas et al,
2017), B& Aol A FE28(dl: AACIAHE)
o] s W= ol TAHZRI YIS vXte As
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22 Shgoll tigk AACIAREE FF UA

OJARE, Q1A QIACIARE, 7 QA C|AHE
shah= 7d o] thMin er al, 2015). =, &89
toll gk S o] AACIANEE wA] ¢7],
wat7], Hetd &% JACIAYE, Z2AE
T3 59 P S i skFate] A A
Bzt 742 AelE Eg3IhWang et al,
2018). A Aol 2w o]y g QIAANEE
o] Sk a3 Sy UL, Sy 49 T 58
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£ £9], Wefald and Downey(2009)2] <1tol] u}=
A Y QA A EE Sk Ao} frojvlst &
B2 BAZE EASY st ARE
(Andrew and Ronald, 2009). S1A| o] A HE o] &3]
I AT 1He T HAE HiEUT: 9
£ 59, Duncan et al.(2012)& F 7}A] 22}9 g
AOsh 22 5714 28, EE AAEY 2
H] 5712 23)olA AES] e} S
AAOIAHE Ato]e] AAE AT o 3HAY
=9 AMARIARES] o] 71T uAL 537} S
2 BAAZE o A QIAIOIAHES] o2 HA
A Fa 383 BATE ke AMS s
At} EE3} Hu and HuiR012)E 714 7 3H5 9]
13 85 AACIAMEES w78ty sk A
°ﬂ %LXMOJ °é s WA AR BiETh
IA o] A A 7}i° A
o FEH-_NJr qﬁ]go] AT AMLS HAsk
THArchambault ef al. 2008). ©]9} 2-& APATLES
7oz B Oﬂﬁloﬂﬂi—t— e—fﬂ” 9o Fa A4
HARZ JACIAUES A3k, ALt <
Ao AHME ] m l—t— P TSkt gt

o rlo

r°*'
O::
rﬂ.
1r

2.2 A=t

Seaborn and Fels(2015)= AU 3= “vHIAY 4
T wehol| A ojeHo g AU BHES AFs
7] $l3l Al 84AF ARESte AP o2 Aot
O} AAtel whet xfol7t flow, AL i
< sk A8 Ve ] Bk ASATF A
7} 2537 ¢kthSeaborn and Fels, 2015). =, A<
st &4 AT FAZA HuE 7] A
Rom Be A7}t opegt Weto X FEIL Q
ok Al s= Al o] ofd @Ehol| A QAo A A
E, o, A&F o], AHE F3leh7] 8 AlY
847} 7 B o 95 ﬁ%dﬂ(Rlchter
et al., 2014). WetA A ste] & 7] Fo
& st 9 Fojetes Ao L%% Na 24

-

rlo

Al A= glom, olgigt HAE AA s
B AFAA7E B ok wEbA, & AT
NA AAAEZ AT e-2]d ZHEFY SIA o]
AMES} AR AHo] Uk

St Weto Aldste] #HME B AF7L
H1E 3 9t} Dichev ef al(2014)0] w=H, 5}
F9Y Adste dFAY FA FES A7
el sk SAolA A YAl 84AF AREEE
Aoz AoldAt} FAFSHA Kapp et al.(2014) Al
Qste] FHA R FAA s ANE B

& SN S BolAsls Aolekn #49

At 15 AA BN Kapp er al (20142 St
270 Z“l% T A= F A FEY AYE
TFE2A AYstet TRl AQJSE TR 72
A AY3= AY 2AF 7|E F2d F715Y
T = AAE WAEA i vt AlAd
gt XQE 35) FU=2E 53 g5AE 571
Roshe AL oudt v, Fdlx AYde
FH2E B}t AU 7] A8 AS5FE A
A AtRLE AEte A on|gthel: EH=E
ol SFAE Slske 2E2 gl F7b
AR AFAT= 722 Adstol thaf vH4]
A JAE FHsta Atk dE 59, 5 2 Ve
G AYs}e] BE A g2 “XJAES e
FRAE, ufA] F 91359 913 Bt Ao
2 ofEdhe AR vEe uoth HZde
B 7aket 32A Q1 B AD A b

T FHAPA A7
== AYal 0% FAE WS Aol

Ed] 244 JRL WAEA AFaT, ol

2.3 AIIAEH0IE

ThFgE BAFol 23 ALE]A 7]9E o] &(Bandura,
1977; Eccles and Wigfield, 2002; Locke and Latham,
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e-ti'd SeUE| Adept A OIXHE ojxl= J&

2002; Schilling and Hayashi, 2001; Vassileva, 2012)
2 ALt 7 57) Fof 839 7|Rks AlE
sta itk AlDste] FU)%o BHE AW EY]
A8l 7P Eds] H8EH e olEo2e A7) 24
’d o] &(Ryan and Deci, 2000)©] ) Th(Seaborn and
Fels, 2014). A}71 244 o] &°A 2% 7|23
A & o]Zo w2, A2 7 717 A
A2l d &5 A& (autonomy), -5 (compe-
tence), 27 A(relatedness) 0. & ©] A 7}#] &9
=5 o5 wet 5719 AEAVE £XE
ATHRyan and Deci, 2004).

A& 222 st JiA S At

A 2¥sE = &2 B2 54 A (self-central)

T RA 71EF A &9 f54Le Al 5

s Fretal sty e
AE A S5 Do, WAl F71E AREA oA
fefdithal £ 4= 21th(Ryan and Deci, 2000). Al
WA 712A A S BAAL Rl 1Y
S AXME Fure g5 &5 g9
(Baumeister and Leary, 2017). Al 3}+= o] 23k A
g3 879 T 7135 FHFoEZH 5o
A F715 7488 4 AthLuamn et al, 2023). ©]¥
o 87 AYs 845 i ddEezHN U4

oAMES 3t & o

ifhe)

2.3.1 Aldste} olAo|X|HE}S| 2HA|

A7V ARGl 2ol FE AEF ST
Csikszentmihalyi®] &Y% 22 & o] ITHKim,
2016). EYHI= AFEEo] e 45U &
ol $3] EFsh= WA 5719 HA ez
goldt) o] EYHHE G5 AL AU
o5 S5l RS 7|& Alo] o] o
S 2= d 28 A tHCsikszentmihalyi, 2016). &}
5 A AL WA 29 HAY 244
A B 7soly AAS FEFOEHA TS0

=]
A 7Ee B9 #

A Q) e 2UE HEE
A& 2|13 THChan and Ahern, 1999). 2491 1l

% et o]y YU By A
£ 57] $olg FAFoA A AMEY 7]
22 3

(Seaborn and Fels, 2014, p. 20). wh&}A], 2
A= QA AU E] 382 43S

[o2ba IR S

570l At
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2.3.2 BA=A
B AT A7 8HA o289 718 &7
DAY G354 SHAA AlYs e g sk

of Fostal ohE AT AAE Jar kA Sl
g e ARE u]|sti(Deci et al., 1991;
Vasconcellos et al., 2020). A8 Atol] w2 791
o] YA 57l 7Y 7Nk A AN
S Bl AEHOE E & Ut AAE B

xiate Vso® FEHHEH(Huang e al,
2018). FHIAR, SAEY BAH L7E BE
Feolu} A4 MAUES 2 A8H 54 F
A wg AR F5E 5 9lon, o2 e
S5 e WAH 318 43T 5 9
(Kamand and Umar, 2018). Kamand and Umar(2018)
= 25 W A5zl stEA ofeltiolE &
skl AFE A A9 E AL 5 e 713 E Al
sh7] Wil #Ae] Dasdo] AHeA st
7 FAHo R #AHE o] oS HAYTh
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BEAE(: Aol 2HS 25U H2
Zl*‘ 718k BAME 2] Y EHEY 571
Z7Heel wet AR I R7F O 88 A rhBaldu
and Utz, 2017). 54 2132 Q919] f-8A4L 28
JTHY T %%Jr~ oS3k Hl T35 Jds
gt} o & 5o, 28 U ES A 221 g5l
Al g FdS FX381a FEHES Wte AT
ZA37} A Vu et al, 2015). e-21'd ZSHEH FA
St B2 FdoA AEH AdeEge] Fagh 98
$ stk 297 BaE A ohButtice et al, 2017).
£ 59, A= AGA A FAAE o)A
AH NS A Lg AFFES] ARSA A4S &8¢
CHButtice et al., 2017). PFZ7IA 2 8190 ZHE
o] FEAE-S 22l S5Ate] A& 7l 4
33 93-S v]XthDaghan and Akkoyunlu 2016).
& S0, 281Ql 85 Al @A aHe =
< TEE 719 st A7 A9 RuEdt
(Phirangee and Malec, 2017). whe}A], o]2ist A5 =}
£ BAAS ST ZA AYETE AACIA
HE mA= 387 & 257 AHADE

33 Aotk

O

b

l

2

ofy i

ool Ho
o
ek

oy ®

=)
ol
ol
_=
=
o
rO
OPH
Hﬂ
>
o
oX,
=2
>
Ho
=
=
L 0
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o | F UEF AAFofof gt
SEAle 7 2] HT ol tiH ol
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Aol the PR o] B S5 Al
7to] %uO}q% 4 Fo3tt= A4S Bk
TH(Young and Norgard, 2006).
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Jaggars, 2013). &, 8t AF2.9] ofego] S0
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Qg ) d7zd

ATl A ALt “AY 8a9] A AL
S B3l 54 AdS 245 g uid 2 9F
5712 2278 o 2949 =72 dBHA
014 =11 ) thSeaborn and Fels, 2014, p. 20). w2}
A, 7Y dolxet 4 Zdolo] A AFET
sAA a7t 24 Jehd Aotk dA7HA =9
ot 71 S AFrd g goksbd <y 1>3 Pt
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£ AT vlolH AYER T A 7dst
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o2 ATE APtk AEF = A= 25
Wt T S YO E g LZE ] WL
Fo ATt gubAl 9AE 393 9y &
55 719 Ao A9 g e 1Y V)
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71, f3k7], ARUE Fo= 74450 ik A
37 e g5 F Jv oS LR2E AFs)
o, el we} SR 39S ST 5 9l
o BHE7E A S| ARk AES WE
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71BN E AEZYE 83t Utk o E S0, 717491 59 27kA o] HolElE BAET)
Baggar) JdED S F43 98 o3 AL
Udoz o 738w S slal Qi) E4), JEE 3.2 &1
= oF 2009 1§ o] Fe] frATE AR FoE I
o o] AREAF RS 7HA 3L Qlok. wheba, aS F8 WU o3t 2ol S AA,
fain S Aske dl, dEAS 7T o £ 52l AAOAUEE FHH 2~ET *0}
Atk AEF = FARGE FAEF 23X 8 F2 ST Foke e 281l A
(hﬁPS3//SCfatCh-II11t@dU/)9]r O 22 zkelFo] Al AHUE 244z de &853 tiLee and
o AA, JEZ = 5715, wgAR, F9 7)E Park, 2022). &4, AY3tE FFE 2ET]9] 7}
% 53 B v50] 2adH ) vis) 38t a7k AR Aok 284 @2 AR TR
o] Atk &4, dEZ = AFAT £5, F=9°] o 43T Kapp er al2014)& ZH= A A3}
£5, &4 55 5 e RIS A £ ZH=2E AYAE vt=s -2k Aol
2 AFdAE 3F 3}71 R RS 2 e ok olo) wet B Aol e TfrE Sy 2
7 E hdes d7E Jdsiit. 2HY & 2] FFH7F ALY A5 o] HFE 43
f317] vl Al o]& }L Aplo] A 2gk ohoket ok AA, dolEE 2E Y] dol=E 454
ZEYE 37 F Avk 2HYE A, 4L+ o JEZ A FHE 2HUE do|=E 17
BT, 2EH Y, c%lz_r, A T TR TE 574419 sEAR Algeti ok & ATl E
ok AFEAS 98 AEZHE volHE Al olH g dol® Fh& 2EY e doleE FA5Y
Futol ATFE 39 o}ﬁu} TFA Aoz 20224 2 o &S AU Zole gyl 283 At
2 1197E 20229 5€ 319704 dER Ffrs) 2 243tk dEFNA T8 ZEd= S
719l 5% 996971 9] vloJElE EAsIGT <l of a3 ARHS ARE AFsta siok A, 4
EfE 259 At 2985S 93 AR SAEL AWEY 2 43Ut AMES =
7] W&o, 3tae] 74%‘:“?%1 = 198 71 BT E Alget ARt o] 84} 7] Ao agS A
OF oF 19k 7je] FEF HoHE R F U= g3 e 93-S gk
AEL| S/
s ek
A gt e LT ] o= 2R e a THPRE A
[F2]55 e g 2y
g =2
(38 3) 2HC| 37st7| &H
80 ZYH DS, H26H 1=



Z2| A2t 2lHo[X[HEO Dfx|= HF

PAe R EAWGE AST A9ETY 2 AAclANES} 2718 APsAe] A
o1% ZAserh Hee dol@eh Aol
WEd 43 ML Fod MSE ANER Y 3.3 NBESE

ThLee and Park, 2022). o] 2]+ A &3} A &
ZHY Y 7 G v Rk o)
=0 FRANE G PR, o]Hgh FIF>
AAIAUE F&S = 4= 7] WjFolt) &=
g, BA o F-of asHAgol] T 2EY QA
o] AR5 HuHSE S5 mrJJr"UrJJr

13

E]

o rHl rr

Aol 38 28T A
Sy5o] JpHow 2E

(propensity score matching; Dehejia and Wahba,

(1) Jde8s gz
o i W A : : Wy 5 i
Al 3 vl A8 Al 3 vl A st
A= /HF 0.07 0.25 0.07 0.07
HA 7 0.14 0.36 0.14 0.14
Z3)4 16.04 10.17 16.04 10.43
N 2,522 7,478 2,522 2,522
Raw Treated Matched Treated
Dé-_- (] Dé-_- ™
3 I T T T T 1 S I T T T T 1
00 02 04 06 0.8 1.0 00 02 04 06 0.8 1.0
Propensity Score Propensity Score
Raw Control Matched Control
3 I T T T S I T T T T 1
0 02 04 06 00 02 04 06 0.8 1.0
Propensity Score Propensity Score
(33 4) 43S 22 W5 vl
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2002) WS E&3Ath FAHCZ A 24 o]t #lolqro] A3 T 4 Stk
5 uHeRE S48t X 1FAYS, 5 mEhA, 2 AFMe T RdS F 8381
A2EFE AYShE FE3ka, 2EY Q1A o)A 7velare] & AE EM TEORE FE5t]
HEo| g vA rhsAol =& WEA F, F tolElE E43tA 3 B AT FTER/F
Z F5, B4 f5 55 TR g HAs9n = AACIAHER 7%}1}‘30] 7] Wl Eohg
a2y RS wjd daglEe HIEE ol% IJARYS AE3ld B8

(nearest neighbor) WH-S &-&3}o] 1:12 w4 3} Aol 7| 25AH 2 0T A B E = o}

Lok 2t QeI ARES] HTH 01092 o
Se RoE BT B8, 4EAE
AolAREE Hlwa Fe 77} vehse
W, 2B golsh 28t dolsE fod 4
BRAZ BHEA gtk

rLﬁEﬁ%oéé

2 d7e 2HY Y JtElag s A 28y 3.5 SMz}

QACNARE 7] A T, o] BA7H

A 2-EEle] 4o whet Aol} YEA) F43} MR ATE de 2ok AR, A0
£ Aol BAolt webd, 4UUA ATy FHEAE BE AYSE AIANES] 5A
S 39 A AW 2HUE FFo] TREAY, Aoz FoF I vAA e Ao ¥4
e #F WE EE BH] A UEE ATHB - 0779; p < 005). Wb HIE AR R
2Ne BeAYT e AL OB 520 o teo® RAQN 28 ANE A 2
23 E HolHE BAGE U WAT S AE  Fe oot 2ok A5HEE AL AAlolA
ikl l, 199 TE 5001 APE UES DAL FAAOL FelaA B3k A
WO AR, dllft R £F 57 2 # 5 AkE - 0048; p < 001). THEHA, H2
7 24 SEol dAS BE W WAt T & AAEY BheoE AHY elEE A
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The Effects of Gamification of e-Learning Platforms on
Engagement: Focusing on Moderating Effects of Interaction,
Difficulty, and Length
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Abstract

Recently, e-learning platforms are rapidly growing by innovating the education industry by applying
various IT technologies. Because student participation in the online environment is considered a prerequisite
for learning, low participation rates are considered one of the most important issues determining the
performance of e-learning platforms. Gamification has grown rapidly over the past decades and is highly
valued for its applicability in education because it is expected to enhance learning motivation. However,
despite the interest of researchers, previous studies have reported conflicting results on the effect of
gamification on participation rates in the context of e-learning platforms, and have mainly studied structural
gamification, but have not sufficiently addressed the effects of content gamification. In this context,
this study aims to analyze the effect of content gamification on e-learning platform engagement and
to explore the boundary conditions moderating this effect. For empirical analysis, 5,017 data registered
from February 11, 2022 to May 31, 2022 were analyzed for the education platform entry (https://playentry.org).
The propensity score matching method and Poisson multilevel regression model were applied as analysis
methods. As a result of the analysis, content gamification had a statistically significant effect on engagement,
and the interaction effects of interaction and content difficulty were statistically significant.

Keywords: e-learning Platform, Gamification, Engagement, Interaction, Difficulty, Entry
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