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The impact of gamification elements of wearable fitness devices on
perceived value, intention to continue use, and intention to continue

exercising: Focusing on the moderating effect of personal innovativeness

Wu Geng Chang

Department of Physical Education, The Graduate School,
Pukyong National University

Directed by Professor Kim, Dae Hwan, Ph.D.

Abstract

The purpose of this study is to verify the impact of gamification elements
of wearable fitness devices on users’ perceived value, intention to continue
using wearable fitness devices, intention to continue exercising when wearing
wearable fitness devices, and the moderating effect of personal innovativeness.

This study selects the population of people living across the country in
Korea in 2023 and has experience using smartwatches, and then conducts a
convenience sampling method, one of the non-probability sampling methods,
through an online survey company (Embrain). The questionnaire was
distributed. Specifically, a total of 500 online questionnaires were used for
analysis. Confirmatory factor analysis was conducted to evaluate the reliability
and validity of the measurement items, and then Latent Moderated Structural
Equations were performed to verify the hypotheses established in this study.
The results are summarized as follows. First, self-monitoring has a positive
effect on utilitarian value. Second, self-monitoring did not affect hedonic value.

Third, goal setting has a negative effect on utilitarian value. Fourth, goal



setting has a negative effect on hedonic value. Fifth, rewards have a positive
effect on utilitarian value. Sixth, rewards have a positive effect on hedonic
value. Seventh, social promotion has a positive effect on utilitarian value.
Eighth, social promotion did not affect hedonic value. Ninth, practical value has
a positive effect on the intention to continue using a smartwatch. Tenth,
hedonic value has a positive effect on the intention to continue using a
smartwatch. Eleventh, the intention to continue using a smartwatch has a
positive effect on the intention to continue exercising. Twelfth, personal
innovativeness was found to positively regulate practical value on the intention
to continue using smartwatches. Thirteenth, personal innovativeness was found
to negatively moderate the influence of hedonic value on the intention to
continue using a smartwatch.

Overall, this study revealed the process of influence of gamification elements
of wearable fitness devices on consumer exercise granting and verified the
pattern of influence on consumer perceived value and intention to continue
using smartwatches according to individual innovativeness. This study
presented meaningful practical implications for wearable fitness device

developers.

Key words: gamification, perceived value, intention to continue using

smartwatch, intention to continue exercising, personal innovativeness
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Al o) u] 3] Al o] A (Gamification)2 20041 9= ZAHHER Y A=) (Nick
pelling)e] #Hz Ak /Md o=z 20119 1€ nl=f MZPA =34 A&
o7 JfHE Aolwy Aol A ul(Gamification Summit)oll A A 2F= ST}
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ol v HIAY el A yAJdS AEsto] Al S F

st 71eS v dth(Deterding et al., 2011). WA Aol A AL Al
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AAZEA AL A7) 98 FE7 W o= 29 HAH(Johnson

et al, 2016; Sardi et al, 2017; Cho et al, 2021).
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93] Cho et al(2021) “E7]13o]’ of FEaol 3Ttm FZadh 15
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ek 23 AAS =d 7 den B AA"HS ARSAA FTT
>=
[}

715 =5 Al F3th(Richter et al., 2015). AAgF W& (19

IM: Goal-based

* Goal setting (steps, distance,
time, duration, weight, calories)

* Self-monitoring (progress,
challenges, feedback)

EM: Rewards-based

Gamified WFT ¢ Virtual rewards (badges,
motivational points, medals, trophies, Engag t in PA and
milestones) sports
affordances * Monetary rewards (credits, P

prizes, draws)

IM/EM: Social-based

+ Collaboration (teamwork)
+ Cooperation (nudge, likes)
* Sharing (disclosure)

*+ Competition (leaderboards) *IM: Intrinsic motivational affordances,
* Recognition (self-presentation) EM: Extrinsic motivational affordances

a® 6. AlojojmAHolM & folgiE TWEU A CHo|A ST

2o ofZEHA(EX: Cho et al., 2021)

AT (20192 A, A, =ddef, B4
57FA Aol Aol d Hefo] JEY X ofFg
A EAE e ol w3 A7 el AFdAdE duRy =ddE
Aodef 2 BAPEe JEYL fEgAold Abgate] &3 A HAHS
oo FAAR FFS A= Aelv Aol M 4w
gk Kim et al.(2023)2] Aol A= AelngAol S U, 914 T 7|4
b em Jidstete], B AAI ALRlH Sxlo] A 4d Pdv HEE
SAAAR] FFE vA= Aoy Aeld aaeta AFAT. HTol Tsai
et al.(2022)¢] AvFESA] Alojwg Aol d Aol = AN} RS 2vf

E9A %A Eo

=
rok
oy
ko
ot
ko
DX
ol
=l
S
=
of\
%
o
P
_|>i
~
td
i
o

_’|8_



% (Munson & Consolvo, 2012), %3 A (Landers et al., 2017, Munson
& Consolvo, 2012), X7, A}3]=% (Hamari & Koivisto, 2015a, 2015b;
Raman, 2021; Xi & Hamari, 2019)& RH & o2 AL 5= Ao|v] g7 o] A
848 AoHY. ofF HIEHORE & A= AntELX S Aoln| g

oJH fi7k A BUEY, BE A4, w4, ASE 51 42 44

’

a

(1) A7) ZUE

AL A7) 24do A AAHS S HxE 24357 f8 =Hsrt
(Latham & Locke, 1991). Agran(1997)3} w¥FE7 o] A4 2H(2011)¢] €9l
HEd 7] RUHP S Assgela A4 R ##ste] 24l 3
s AFdE FFEstaL V| F58e As gu|gn. &3 =L 5 AL
aALe] kel wiEl 7] AEdt BEREs aag #AAEE dEFe Ve
I HA AEFPF] TAHAR] dFS A= Adew dHA o
(Kolovelonis et al., 2010). €lojelE tnfo] 2~ ALEA = A &Aooz 24l
+59 & Ay AaE ZYUHY-E 5Ha(Cho et al, 2021), sAlo Al
Al g ohggt dejst dHolg o 7H84de AlelnaAelde] #§H
doidE gulo]~E o =& 7HA7F HEo Fu(Fithit, 2020). Consolvo
et al.(2006)¢] Aol W= AL F] M IS o= AL A
s AAgE FAE A% T2 5717 2 5 Aok Cho et al.(2021)
Ape] AP A dHolg & AAtew 7

Sahol Ajole] AN £ FHS FAT + gov, AFAES AAE

o,
re
-
=
1o,
ol
'
[>
,
[m
o
ﬁ,
rir
>
ofo

A zvbERAA e AelH dHelHet 5 4FE mUH &
gt w3, A7 mUHGe WE 5]

J_-T]__
(Goal-based) Aleo|n|ZAlo]de] dFo]7] wfoll WA &7 FEZA] AR



Ago] AAGE Frojd A 5 Ak Ed, FJEYZL ofFe Ao
271 BRUE S el AEH volg B AATE AT dolHd H&T
T AEE gt Ao A4 dEol dFES P THKIm et al., 2013). A A
2, Ehn et al.(2018)2 2lA&5S EYEH s 7ile] AA o] o wol

NARES BE A PEor F2 o] AABEL I W By
4% #4& ADTH(Cho et al, 2021). Aol Mol o] AEH sloje %

S|EV 2 dubol i Ajele] e BE @] Puaa Al AABE
5

of diall <tiste wAlAl AA HJAHANA ZIEHHY A7) F7]HS TS
3 4 Q& E stth(Bandura, 2004). = ®% AA o] &(Locke, 1996; Latham

M)

& Locke, 1991)= A&3 A4F5S 22438 Maes & Karoly(2005)2 3%
Aol JjQlel A 5 A=, A7l Bed B A3 7o Wt A
AR d&s wxH, oyst g¥= FHuEW Y v} A E34, dal,
A2 T 71EE 815 o8 dEvy FHAY FAACE, x|
WH(Goal-based) AlolmaAlold e 7HQ1] Ed &5 Asdtal AlAA,
A TES g4t ASs HaERE I (Cho et al, 2021). Ale]w] I A o]
Aol A& dlojeEs JEYZE Hutol s AREATE A& Edd ot
ot A 7t FAAY FUelE =H S AlFsH (Johnson et al., 2016),
3 A4 vAYUSEES AFESte] flogls YEUZX fulolis AMgE 9

E4 A3 V&S /M 58S A= ¥ =52 =t Nelson et al.(2016)
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oo Fa3 4TS Frh= Aow AR Edwards et al.(2016)°] 1
of WEwW i dAe FJEU2 fZAolde] Fo aioltt dojHE
TJEYA fupela® iR R AMEAE dojAr)eh &%, Al o

FE AAD 5 o, wid, v = vl AZA1

1

g 27 BES wwd 5 ok oo ANe AAFEL HWsy &
%

(3) XA

124 719 (Reward-based) Alo]m] I A o] A& thefet Aol A =]y o
2kt (Munson & Consolvo, 2012; Raman, 2021; Xi & Hamari, 2019). <4
BHAgS AT 9828 AREHA FAAR 2 AojndAlold ai
¢ EFEH(Cho et al, 2021). o]k HA 7|6k Aoju|u] Aol A= 714
HAMADI 34 B30l £EH & Alojn Aol a4E 9
3 AdFo] BrEE AMEE 4 AtH(Cho et al, 2021). Patel et al.(2017)2]
3t t
Alz=dlo] @Es] HAIRAE AFshs BA Al2E R A7 JiQ1e] A
AgdEel Folst= 7hsAdol AA S A om vtk weba dnkd

H B A 22 o AL AN A% sl 2 A

B>

ATE BE e 24T 9 wA L TUE 5 RIS A

oK
ol
rir

B

e

g5 7FAa dth(McCallum, 2012). AR&AE-S Alojm| g A o] A 7 of A]
nAdely BxE g ointt FJAEU MlA] BHAS Wt (Miller et
al, 2016 ; Mora et al, 2015). AF&AES BAo = AHATD s o
A7) wioll, B AAEAEC] A3 U AAZEed =dstes ST
(Deterding et al., 2011; Nelson et al., 2019). AF-&2}7} HAto] L3t =

i I
5o Al W wao] weHolgn AZE L B e A A

_2‘|_



£ =71 (Guo & Poole, 2009; Hamari & Koivisto, 2015). RS EZ &3}
= YARIS #-EE Aoy Hxe] oy ARl wet RS Ales
(Hacker & Von Ahn, 2009), ol&]l& #Aolu} EXE ¢45st7] 93l A
A= ol E & Hutol2E Ho| ARESa Ao B2 AlZbe FAS|oF &
tH(Cafazzo et al., 2012; Chen et al., 2014). w&tA], AFE&A= o8 E ¢

Hlol sl A% A% At feit BEE 94T Aol Foln

ol

AgAES ol dutel2st 54 BEE g4se 0 Ego @ 5

noem AnHow HAEA TpAoM TSt WS =2 5 dn
(Adapa et al., 2018; Kettunen et al., 2017).
(4) L34 Zx
ML A A S, #F B 7S F&8 = A 3t B 3o
& g A= A Alzdlel] 7]RkE a1 lth(Bandura, 2004). AR 7]
(Social-based) Aloln o Aol S A, A=x, &, B4 3 A £3+4
H(Cho et al, 2021). AlHES A= AAE L 4253 =4 u, 7 A

S0 AABE Folol Feld U F717k U5 FBAk(Ryan, 2000). |
d9 AEA BES AFeE FAFS B AIA A% Ao vl 4
A gs)nel due ¥ & Ak ve

REEE

1 o
45 A3 7]

= AAZE FoferE st U

Atk 3 A A Eo] Fed o & ddo] AL F
ek g Sulel o8 A= Aol w3 A

218k (Cho et al, 2021). ¥t AF3] 4] &5& AF b=
A Folel Fa o] Ha Fojxte] PFo] AS A H A
ofs] Fx=d wf A3 7wk Aoju g Al AFEAA IFH FUIHAE
=713t (Kappen et al., 2017).

2d e F4 HolHe RE s tE AbHelA TsE g9 o

3
ks

o

14

-

rlo
=
a

J }1‘
il

EIRAE B

_22_



o

g (Zhu et al, 2017). /5 S 424 deolyiErt ofyet ¥H 34
A BAA R ALS] A S A A Aol ek e A NS
A THChen & Pu, 2014). 24 18 AA A7xte thE A& 1A 3

E A gE AEY AANES #ESt A5S HE T A
e iRl ExeA R AAgE FAE F7HZE 5 Ut Cho et al,
2021). Q17re] QA= F= A A S EAeE =A< a5l dl
3Fo] % 3}sktH(Bandura, 2004).

BAL Aoy E tute]l2=o] Aeoln Aol o] gk AP AolA thF
o F8 84 F YR FFHEN(Tsal et al, 2022). ZAAQ0 A3 A
S8 AR A AT A9E Fastele Ao &ok ddd 9
(Vassileva, 2012). o|#3+ ALg4 S+ dF #7xe] =8 57|71 2
T doew A% AAlR olofd F UAHCho et al, 2021). 44 A

= Ale T APoRiY B7s Sowor 1 s x4l

)

]

o
i)
r
i mﬁ r

oo

sHo]l A HAHE =o|EE gri(Chen, 2019; Liu et al, 2013;
Thiebes et al,, 2014). Aloln|g Aol HHH o7 HEHi} == AL
skl AFE27F o2 Al A A EE A gkt (Thiebes et al, 2014). 2
H7t 7S Holg S w AgAE FEAEs T FEHe 84 1A
2HEH WS A=t (Deterding et al, 2011). FojAEo] A= A AsHA
A e AEERY FEAEI wFTE Srbstel &Edd g Anda =
AAAH, olE T8 d& Feldo] FgEuvi AAIHChen, 2019;
Venkatesh et al,, 2012). A<l 2ol 7HA2 o Bo] st (Lee
et al, 2019), &&= ¥ =713 AlolsiH oz Qe F=d H=H 71HA

of MESE APl Ak AHAH HAe ASA ke A A13H wF

_23_



A zkg 7HA]

2 AFNAE A7 ZEA e diE] A&A TR o A=A A2 et
3 I

>
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< Azt| 7P E anjabEe] AP AlFeolu Aulae] dubE ]l ZhA]

gk au)abe) Frtel vlaE Feojstth, ¢, A ZtE sHA = HE, A,
ol

S, 2021). REAo g A= A8H 7HA 9} JHFH A E A ZE THA
o] =4 7]Fo =z ALl gt (Anderson et al., 2014; Ozturk et al., 2016).
Dhar & Wertenbroch(2000)& A&7 7HAl&= AES A8 o 531 A%
Aol gefHelm 7l eA HA4S oulsty FHF TER = o] AH]
2y AF FAFoemd A& F e Fa FJEHl =S vtk
Hong et al.(2017)¢] Ao we} AufEL A A
G2 7HA 7 B AR A&k Fa gk S drhal Attt

AEA A= anake] AatgTrel M nEEY, S3AFE It FedE

ﬁd
ofo
=2
)
ro
i1t
ofo
DY
N
N
N
o

F ALS dms @Fel JFe vATL AR % BHow goje
3 ol 2o] J1%53h $8MA ASHOT A 2Ex, A%, 2

[

Ad B 5 ugFd ALz FE ARAA A8 THAI7F FEEH A
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UH(Hong et al., 2017). 284 7}x+= dlojd & yufo] 27 A&7 &5
EX(: AT 2AH Ee &5 AHE GHNESE

(Babin et al, 1994). AF-&27F & A8&% 7 & Q12 wHEA <l
T3 AEHJA ARE T FHost= Aol Jth(Hsiao et al, 2019;
Kandampully et al., 2015).

Atz 7hA= LR NAN s S Adee s ondn
(Hirschman & Holbrook, 1982). #24 71X+ #H3 H oA mo] e}
Aul A= HAHol =AAW HgA JHA 7 A H(Nalepa et al, 2019;
Niknejad et al., 2020). A F7HA] dodE yulolas T2 ALEA7F A
= 9 27 AZA#AHE G AvAA E42 F AEEF AonFANA &
25 AAE T Burbach et al., 2019). wakr] ALEA}E= ¢loje]E t]njol

2% AgHUA HEA ANE 4RT F o AT ALA AN

o

At o W2 AE BUal AE AREsteE A Eo]l dtkLin & Lu,
2015; Nan et al.,, 2020). Kim et al. (2013)= 282 7}x o} =4 7}x 7}
2utEES] X EHHQ ARG TAAl dFS vHve dAFAHAE AlAG
ATt T3 Tsal et al.(2022)2] A= AlolnygAlo]do] HEH gojeE
Hupo]27b ARG Al A&A THA 9L A THAE BEF o Ales e
A&2 TEA e HHFA THATE AREAR] A EALG o Rl T

lEdhag

71t 9% o] Z(ECT: Expectation Confirmation Theory)S mtAIE H

2Rz FE AT BokellA A FEHM, LHAES AEHA ARV E
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A AR AT ARE AT
2001). Oliver(1980)¢] 70| W=w 7l A o2& AFEL Fuja}]
Aol Avjet AAz Tl o] Fe

ot o= HATHOR A%

AR AW gl OE BB Y T 9P AT £2 24

o

Qo] (Davis, 1989; Ernst et al., 2013), BH A| =€l g3 Holu &
2ol Abg 7F3 Ado] AtHKim et al, 2007). WA AFgA}7F 2] ZHE

e Agrte] YED o]f WEL A

1y

ol 5 ZAAIH(Lin et
al,, 2005). ®gh, AREAZE A7hE fr8Aol A Frlek wde] glod
A2+ EAwo] WAAE 5719 #HHo] Ati(Davis et al, 1989). Hong et
al.(2017)¢] Aol o8t AEH 7ok A JpAIF BEE AvtELA
ALY A R K EARG O e A FFES R Tsai et
al.(2022)9] A2 el wel Aloju g Aolde] HEH dojEE Hulolx
= AL&A A AYA A E BF AT oen a1e o E tutol
220l AEALE O Eof TAAR S A= Aom Yyt wEbA, A
AR A EALE S =l tijE 27 sl

1-0

)
N
N
o
i
1B
0w
N
N
.0
N
)

>,
o
-,
m

Dishman(1981)2 & A& 7HQle] &5 WAz F3dst= A



2, A 5 52 2Ez gole tulolx Aol ARHOoR ol
ZoEH B8 FUAA $EASYIES Folbd Ego] Hi Ao
wolaalth wd, AvlEdAE Aze 4L5E dod tulelx A%

AE7el dAEL AvtEAIZE sl w5 B A¥xx FFd JFos)

= H a34er EFo] & 5 At 435 FtH(Jung et al., 2016).

Zujzte] il HAA L 1 A7 thE AujRRTE WA A2 Al
< MY HEE dxst= Ao= A9 rH(Goldsmith & Hofacker,
1991). ®=3h A2l 7ss F8&atee e IS vA= a3
o1y 5oz A5t th(Hirschman, 1980). Goldsmith & Hofacker(1991)
= 54 #AEekdA AAFES A Adsts d3o] e Ed=R A
ojatA Tt T Ml YAlAo] =2 AB[AES FAlg AS Holn o E
AR[AE T o W] JAE APt ARk ko]

Rogers®] &4l &84 o2& 7|Hlo® Agarwa & Prasad(1998)& A H. 7]
=

% Qdoolne A Hagol AEAt of| Aze ITehe HIxoz
AmstEE oA, & IT Ade] da wio o 2dWFE Agow
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ASEE A, o) AHgA Q140] e ol Ao oln] stebd F 7] wWie]
. Fu & Eliott(013)= Azt A% S043 A% A4o] aue 7

W oAb A A%

2
r o]
o
oot
ftlo
=)
X
rlr
of
>
=2,
fuj
k1

N
=
)
=

)
o,
kol

ol = 70 HalAdel AzZtdE AREe HAH F&A FFE WA
(Agarwai & Karahanna, 2000; Lu et al.,, 2005; Yi et al., 2006), AH] =} &}

o= gas m o] gl dth(Aldas et al., 2009).
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1. d7d4 % A5 OH

AL gAte] EAE ARy, Ade 9Ao] 2507 (50%), 914 el 250
H(50%) 2 UEbsta, s vk 3073941 1627 (32.4%), %k 407494 142
§(28.4%), "k 5075941 847 (16.8%), Bk 207294 827 (16.4%), " 607694
2278 (4.4%), T 1471941 78(1.4%), T 707794 19(0.2%) o2 YERE
oh WS5EE SAF 3117 (62.2%), AESHAF 689 (13.6%), A AF 609 (12%),
aE 2 oold 559 (11%), WA 6% (1.2%) wo 2 eyt £
30075005+ 1947 (38.8%), 1007300%F¢ 1707 (34%), 5008+ ©]4F 95
(19%), 1007 wlwk 4178(82%) o2 YEyt AnfEYX ALE4E
13 ol 39878(79.6%), 671270€ 799 (15.8%), 670 o]3} 239 (4.6%) =
o7 yeyton F37 $£E3l4 2749 3139H(626%), 579 957 (19%),
071 924 (184%) wo 2 YElT 28 T ~vfESA] Hil= FF
A YAl 9)A] 286™(57.2%), oNE 1A 1507 (30%), Akam] 93] 42
(84%), 7€k 1778 (3.4%), stslle]l 914 4% (0.8%), LG ¥A 18(0.2%) &2

of rlo

of
rlo

rr

ol
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= e

E 1. ATAR ARSA Y £
=) ME(g) NEe (%)
i}
N 5] 250 50
Y 250 50
TH14729A] 89 17.8
w}30)~39 4
% 71303941 162 32.4
TH0™49A] 142 284
504 o] & 107 214
7% 2 o3 55 11
AN A ZE N E) 63 136
R EATE A R ) 311 62.2
AR 2 oE) 60 12
ul A} 6 1.2
1007+ w) vt 41 8.2
20 10073007} 170 34
30075005+ 194 38.8
5007kl o] & 95 19
o) =]
2ulE ¢ 3 212& 0 OJ] . 33 1456;
i Ne :
8743
19 o) 398 79.6
071 92 18.4
= $E34 2749 313 62.6
5774 95 19
18 zol ii AA » 150 30
gAY A A 286 57.2
2ot E A
2EQ 1] 1% 42 3.4
BlE FF7
7] e 22 44
A 500 100.0
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o o e T o T
B o H SV SIS L AT
q R W ARG T
NN o % o N A odn owm
T a Wl LT . R o
ralli~a al B T R v R = 8
r R oy & R T o o 24
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7l ~ = 4 _ ~
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—_— zi ~ X o = 1: \UI 1_#| ~y T
D T X oo B R N
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mw B 2 o H;l :.L ﬂwﬁ o X HT ol
M T o " <ol ol "X o o~ W
— = < . %O
T g T CTE e owg dy T A
T g ~3 oo T Xy B
N - ——F Toolf B_= &o — X _io iy
- _ﬁ < ~ o o T
o i = _ o}
o B o = Mo d T W oo !
ooy T WO g BET gy =
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] Aol ¥ 7 o]

(1) Alelm] =] A o] A (Gamification)
FES =

2~u



T2 Cho et al.(2021)e] Aol Al AAIgE 37}=] Alolw]g Aol F=#|& w}
o2 Tsai et al.(2022)7} Kim et al.(2023)2] oA AFEFE Ao v H]
Aol 13¢dE &2 AFo] @A 74 L B este] ALE33A T

A2+ 7hx]o] B3 AE F3-S Hong et al.(2017)3 Tsai et al.(2022)
o] AFAAM AgH AL&H 7HA e} HFH A #A HAE TS B A

Foll %A 4 % netstel 6EFOE ALY

(3) A& A8 2] = (Continuance Intention to Use)
2ulEY R A EHALG o mo #sk AE 7382 Hong et al.(2017), Tsai
et al.(2022)7} ZE|7(2019)9] AFoA AHEHE AE ¢S 2 AT 9

A 44 2 ughsiel 5EGow Algad

(4) $=A4 9 & (Continuance to Exercise)

FEAE T B HAEEIFS = T (202009 AFolA AgH
A TS 2 AT 9 74 2 HEste] 35doz AR
(5) 7§¢1 & Al A (Personal Innovativeness)
Mol Ao #Be HAEE3IS Hong et al.(2017)9 AFolA AFgH
AT TS 2 dFd A 74 9 BHEsto 45802 AL
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o AEAL 74

2 Aol AR AwAle) id S vt el s Aol
AACIA 13w, A7tEl 7hA 62 F, ASKAE O E S d, AR 3
=, A HAA 4w der FAskdlen, 2 i A A Ul
&2 (% 29 2k
¥ 2 H4E2X =2 744 I UE

71 HF
d B} 8¢
e e By BYs
L W7k Abgshe ARhESAE e
AE&E5E FAGENTE = Atk
Ay 2R ARSEE ZEEHAE e
AAY 2 AgE FAGGH
ner 4 @8= Ae (F4)
& T+ 3T
3. W7k AFEshe AEESAR o
AusE AIGEAT = Ao
L ve 2vEQAR 5% B3 A
g 443
= o] % hva =z o
mgan L T ZHEAAZ BE AT
Alelm] A4 ot 3 .
Aol 3. v zmESIAR 5x Z2e
SRS AT,
L =rtES A AT 535S &
A Ue e Add 5
= E717F Feld
2. W7k AHgEE ARERATE o
R AiE doldve dEe vl
wogo] At
3. HEEAH Al ZvtEY A YEY
T 9 WA v gl g
dFo| nio]
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4. W7F AFEEE AnfE R oAM=
+& ERE S49S o Ay
AdFo BHAS A5 4 )
1. e 2nfEYAAA o& AFEA}
of e v F ot
= xplE 9 X oA 2 A&
o 2. e 2ntEQ XA o AREA}
ol 944 9 A% &
=]
3 Ue AutELXY AXH HSs
3 U &5 AAE oE AR
£ vud & 9o
1. W7F Ab&she 2ntEY A9 75
=52 f&3tt
Agx 2. Ut sk s g g A
7} HE AlFg
3. U7t AFESlE AntEYXES £
dd Ed5E 75 7 dn
1. Z2ulESAE AL 83HA 53
= % 7IEol ¥ FolAE= A
1
g2 2.
2. Z2RtEQXE ALESIHE & 9
7}A]

YA S E

1. U= AuE9 A AlgS
g AlE AT A g o]
2. Y= ndo = AuE

A8 o Fol ek,

bl

Ahgol o= o @ et
B B 4. JE ~AulEg R 845 g
Abgell Al FAAeR W Ao

o
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L U do=2x A& ~nELAE
AHESEA 2E T o gl Ut
2. e dorn ASE AnEYAE
QF o 5 RS |
EEASE fpEehEA g kAl R,y
3. U %ol 3v7l "ojxw =
MtESJAE AREEte] A& 2EE
elgol gtk
1. Ue AL AEdAets, 240
Al AFoletd Fujsls Hol
ct.
2. %= Wl AQE FolA 7Pg WA
ZH Al O 5l =
RN w=S TEg 44
3. U= HAA AE de o2 A
TR Y Bel] €a e ol
4. = ARE AFl AT
24 59 Tt de A
== dilo] At
3. AsAE 4 24
= drMe e M dAE AR AT st eEa
2 A Z22a9 Re &85t vedt 28 24 UHe Abgstal 4

=4, AHEE ST AHE Y B8REE dTshy] A &0y 2

NG Ao,

o

Q1A (CFA: Confirmatory Factor Analysis)
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A = (Kurtosis)

wl
=

2 o = (Skewness)
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1
o)
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)A
4r

Faoem &

°©

A met H=E HE

0

9

[e)

=

=| o &

=

=i}
Trgkol 4.02000 4 6.430 Alolell
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of AAsHA FF= FH, TRYAYERY] THEF T 2

S|
g
2PAHEY BANA Y HE HAEE 3

—r
N
2
A
o
-

o,
o

2 dHAJH(Gao et al, 2008). o]elgt o] F=2 £ A= oHEH A
T4 HAS5E 98 Mardia(1970)¢] o=@ A4 B 2~E(Multivariate
Normality Test)ES A &ATHE 4, ¥ 5). Mardia(1970)9] oA = A4
HAE Ay, FF3F Mardia =9 ddigte] 3 o2 Yeud v
A S FZ3H (Bentler, 2006) Mardia %9 ZAthzke& 5 o] e}
A OeE Gd S T3k (Byrne, 2016). ol wel 2 A #ASHS
delH+ d¥g G4 BX2E dtet o2 yEryt. o= FlolAlw

TS HAaH TS 2 F(Type I Error)
= =4 oAA7F A Ryu, 2011). wEba], E Ao A = Satorrat

.
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3 JlesA#U =X a4
3 H 4 o Bt Ewdat = R
sfmtl 3 7 6.43 0.76 -1.63 3.38
sfmt2 1 7 6.32 0.93 -2.01 5.59
sfmt3 1 7 6.29 0.98 -2.15 6.68
glstl 1 7 471 1.83 -0.45 -0.89
glst2 1 7 413 1.80 -0.06 -1.00
glst3 1 7 454 1.79 -0.34 -0.86
rwdl 1 7 5.08 1.47 -0.79 0.27
rwd2 1 7 5.15 1.48 -0.34 0.43
rwd3 1 7 497 1.49 -0.66 0.05
rwd4 1 7 0.07 1.49 -0.71 0.07
slftl 1 7 454 1.69 -0.40 -0.60
slft2 1 7 4.35 1.75 -0.27 -0.77
slft4 1 7 4.50 1.64 -0.42 -0.50
utvl 1 7 5.43 1.07 -0.60 0.44
utv2 1 7 5.10 1.10 -0.44 0.16
utv3 1 7 )52 1.10 -0.50 0.34
hdvl 1 7 498 1.35 -0.52 0.31
hdv2 1 7 5.05 1.37 -0.50 0.24
hdv3 1 7 487 1.30 -0.46 0.40
itusl 1 7 5.78 1.21 -1.38 2.30
itus2 1 7 2.89 1.18 -1.40 2.47
itus3 1 7 5.29 1.27 -0.50 -0.04
itus4 1 7 5.50 1.22 -0.86 0.82
itusd 1 7 5.50 1.22 -0.83 0.73
its1 1 7 5.63 1.30 -1.18 1.50
its2 1 7 5.62 1.27 -1.19 1.59
its3 1 7 5.26 1.37 -0.73 0.32
csinl 1 7 3.81 1.53 0.05 -0.83
csin2 1 7 3.61 1.69 0.09 -1.00
csin3 1 7 4.02 1.63 -0.20 -0.79
csin4 1 7 411 1.70 -0.17 -0.88
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E 4 ctHe o HAZF Z1
Test Statisti | result
es atistic —-value
P CEERCED)
Skewness 18153.484 .000 No
¥ 5 clHer HE HAZE Z3
Test Statisti ] result
es atistic —value
P LIRS
Kurtosis 96.152 .000 No
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7] 918 &4 Q< EA (Confirmatory Factor Analysis)S 2 AR} tf

A2 S M e th(Satorra & Bentler, 1994). W4, 2ARHS &) =
=4 Ry de] ARG E duy BIEEXE gdstr] 94l
A 2R 1y A3 w(Model Fit) A4S Felstgdth. Hair(2009)0]

Fit Index), TLI(Tucker Lewis Index), RMSEA(Root Mean Square Error
of Approximation), SRMR(Standardized Root Mean square Residual)Z&
71Eo.Z 3t NC ko] 49]sk, SRMR, RMSEA #kel .08¢]sk, TLI, CFI
el 90 oldelrt. ¥ AT FARYE A= AFE Fddd Ad
CF1=.927, TLI=.915, RMSEA-=.069, SRMR=.049 aeal S-Bx
2/df(1338.577/398)=3.363, p<0.001o.= uEFFOo™ Hwka o2 Hair(2009)
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=

&l A EF3 %= (Construct Validity)=

[}

3 =77 A AN
7bebE B O 2 (Tak, 2007), +HEFS = (Convergent Validity)e} 3

51 9l

S

=
-

3

1

H el & (Discriminant  Validity)

@)
FEe AT

0

el
s

!
oW

o
A

THEE =

A TH(Campbell & Fiske, 1959). A4 &=,

A E &
Variance

k=

= (Average

2914 4 &(Factor Loading),

Reliability; C.R.),

Extracted; AVE)

(Composite

W

3} (Standardization)
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(Fornell & Larcker, 1981).
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Q0 B =ARFPE U R
=R gy R AVE
71 mUEE .833 632
W7k Abgate ~ntEAR e AEFEE AU
5 .894
e 5 9l
Wrh Algsls AntEAs e ALY g o
AZE FA(4)3 4 uh .
Y7 AL e AnfEYAE Lo AlukgE Fol(F
5 123
e 5 9
sE 43 .863 675
E2vEGAR B3R 1Y AE dgd 792
B AUESAR 28 A5 449 824

v 2nlEdA S8 gee AEGE AT 809

A .896 .690
sulEY A AR EEE SIS = &
Eo A 4 9}% =77} LolE} \
WZE AR ek 2uhES AL ol d sk et
= 2Ee Yo A wato] Hrh )
SELY A SPESA et g A
872
o] gEo g AFo] wAro] wT).
Wb AEEe AREGAAE $E ERe o4
e W WA AT wAL AL = r 129
AL31A &R 877 703
U= ~nE AN 2 ALEAe} $ESFS bl
858
3 4 g},
Ui AntEgdAdd e g a7 2 A%
167
3 4 9},
U= ~nEY e AAE A4S S35 e % A4 8
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A 544 901 705
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E 8 HolX 208N DEELT A5Z
Ha 1 2 3 4 5 6 7 8 9
1 632
2 014 675
3 103« .425% 691
4 017« 334% 342 703
5 283+ 131= - 338%  .179% 530
6 091+ 121 483%  .180%  .530= 790
7 000« 062+«  .057x 095«  .072%  .089x% 704
8 A24% 063%  .256%  101x = 489%  460%  .065% 152
9 127%  081% 392+ 130«  .449% 550«  .053«  .656% .826
W7 S AE AVE 5A 9
SRR WS 2R A A5
1=7p7] BB =28 A% 320 Ak 4=AkE A 2 5-48H s 6=
2 AR 7= A 8=AEALE ) 9= EA % o)
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[
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7}. Model 0 H7F (194)

[e)

1 A3 RMSEA=.075, CFI=910, TLI=898, SRMR=.083, 18 i S-Bx

7EA] 7N

[e)
3)

R

= Hair et

ol

p<.001o=  YEYL

2/df(1576.615/412)=3.8217,

&

-

A
pk

9). webA

A
it

(model 0)o] A3

(€]

Ao & e TH
TER

]
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=
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al.(2006)°0] A|A| e+ Bt 7]=Fhol] H5
Hair et al.(2006)¢] ¢ t]



F (model)H 5= AAsFATHQEEAN(TH 8).

E 9. Model 02| XH&tx

4% 21

T A3 e A E Agw A5
Normed x2(CMIN/df) <2(F%),<3(%3%),<5(2%) 3.827
SRMR <.08 .083
RMSEA <.08 075
TLI > .90 .898
CFI > .90 910
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0.373%*x

0. 445w 0,813

0.810% x>+
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Y. Model 1 37} (294])

S XFF TEEIModel DS B7FeH7] 98 Model 15 F74 38t
Model 03+ Model 12} log-likelihood Bl 7 A S 2 A3} ¢d th(log-likelihood
ratio test: Klein & Moosbryger, 2000; Maslowsky et al., 2015).

1 A3 Model 09] log-likelihood k< -25990.714% YEFY I, Model
1¢] log-likelihood %k -25980.764= EbWt. 7+ =& dfgta
log-likelihood#t& HlXAR T2 whgste] AbEd e df Abol#t
=141-139=2, log-likelihood ko] 3k=19.9= L EFSE T
(D=2[1-25980.7641-1-25990.74111=19.9, Adf=2). ©] F}EE AL&3sto] 2074
7 WS AA e A7 Model 19] Model 0X.tF BA 402 ©f U 3
o7 uvehwth webA, A A8 8905S E£3E Model 12 A ® st
A Ho] Model 19 AE2A4E MHLE & AFoA AFH 7HES AR
SFATH

4. 7t AT

A9 7 HEAA= (G 109 AxHe] v FAHeR, B A
Tl AREE A7l BUE ol AE&H ZHA e mA= S sAHLR
Frog Ao yEhw o™ (5373, p<.001), #:=A 7EAol m A= g
SAACE FolstA 2 Aor UBRHHH(S-078, p=0.052). H3x A el

SAHR Folg AR yeutom (s

=-136, p<.05), ;=4 ZHAd mA= FFS FAACR FofF Aow

AgH A VAL FFe



UEFSTH(B=-.259, p<.001). HAFo] AEA 7pAe] wA & ddFe FAHL
2 593 Aoz YEyom(B-496, p<.001), H&H spxe] wx]= ok

2 AR Fo3 Ao UERTH(S=810, p<001). A A Exlo] A
&4 THAel mAE TS FAHoE Fold Aow vEyom (5170,
p<OD), A=A 7pAo] A= JFL AR FolstA g2
UEbTH(5=.092, p=0.067). WelA 7442, 7HA3, 7144, 7HE8e 7]17HH 9
o 7Hdl, 7H5, 7HE6, 7HET A e E QL

S, AEH AN 2EGA Ao WAL FFe BAF

2
gi‘_‘
o

¢

HU

o7 Fog Aow e om(5-445, p<001), A=A kR 7F 2ntES
A AEALg e el v A= JFe FAHoR FoF Aoer UBWTHS
=386, p<.001). wekAl 7Hd9, 7hAE102 A E Tt A~nfES R A HALE
Am7t $EAEFA R WA E dFe FAHNCRE ol o7 Ve
(5=813, p<.001). webA 7hA11S A & = it

o FAACE Fo% dFS VA= Aoz YEHTH(G--.186,
p<.001). wetA 7 AL HegA 7EX 7} 2upE ] X EHALE-o] Lo

WA 4P $AA BFow A Ao B 4 Aok mapd 7
Al2e AL, AE13e A4Hd FFA dvks (29 9% (F
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E 10. 979 JiMd 2 d=z M Ho}
71 Estimate S.E. o) Results
HI: A7) ZUHE->A84 71x 373 057 p<.001 A €l
H2: 7] EUEHE->HAF 714 078 071 p>.05 717k
H3: 23 AA->284 71X -.136 036 p<.05 7]z
H4: 23 AA->AA 71x ~.259 050  p<001 717
H5: ®A—284 71X 496 046 p<001  AH
H6: BA—# 3 713 810 .066 p<.001 A=A
H7: A}3]d =1-284 71 170 032 p<.01 A
H8: A}3] 4 =724 714 092 042 p>05 717
H;/\LQ_XJ 7} = 2 ulE 9] % Xé’j—}\
% ABH[ AT r L ASAT 445 058  p<o00l A
g%
H10: #H&3 7Px->2nEY R x4
R ained & 335 033 p<001 A
Ao %
Hil: AvtEYA] A HALE )R-
FEADA R IS 813 061 p<o01l A
A %o
H12: A&84 71xx7¢l dAlA—>2m
4834 72 dosm s 034 p<05 A
E9)H A &A%
H13: # et 7hxx7igl Fald—2m
A=A T ° s -.186 026  p<o0l 77
=9 ALAEelE
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 Aom dehgth A8 A SHdo AFA Aol P v LS A
o= ety ol d Ans Tsai et al(2022)0] 2¥1E sjoje]E jujo]
so ALEREO] Al gAY mad B #AL JeArtE AT
Asbe AMPER F, B ATNA A7) mUE ] AgAAA 2 EA
AANE AN OH, wae] AgANA A&A Aot At S w

A=k, ARElH Sxo] ARSAA HAE&H THAE FEdues As

J

A EALE O w7 S7HE T o] Foll BAFo]l Abg ARl Al AN 7= A

B Ags A A7 AL dejh o) Aol Al 2] &
E AAE ARSATE dojE s Hutol2E AHH R Mg d L&l
HA @gom, iR o= ARgAe] dojE S tiutols ARGl tid Fv]
= A gaAre Aol 4 & 5 dnh meA ® oA Aoy
AlolAd o] 2ol g3t gojefs tEtel g Adatd TLF TS AT
o},

dH, A& 7hAsk g JhAE Ao g tubol s A EApg o] ol
T 8HQ F= WA= AR YERRE e, o= Hong et al.(2017), Tsai
et al.(2022)9] A7k dWAFITE F, AHEATE Al Aol de] A&
W odole s futels ARSE B AztE A8H A s A AL
R dlojelE Hntols A &ARG R AL FFE MAE Ao
debton], of Fol Aztd A8H AV A SR ET A &AREe

ol O 2 9Fe uAE Ao yEuth o A7E A&7 sxe 9
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