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A Study on Actual Usage of Information Systems:
Focusing on System Quality of Mobile Service

Woo-Chul Cho*, Kimin Kim*, Sung-Byung Yang***

Information systems (IS) have become ubiquitous and changed every aspect of how people live their
lives. While some IS have been successfully adopted and widely used, others have failed to be adopted
and crowded out in spite of remarkable progress in technologies. Both the technology acceptance model
(TAM) and the IS Success Model (ISSM), among many others, have contributed to explain the reasons of
success as well as failure in IS adoption and usage. While the TAM suggests that infention fo use and perceived
usefulness lead to actual IS usage, the ISSM indicates that information quality, system quality, and service
quality affect IS usage and user safisfaction.

Upon literature review, however, we found a significant void in theoretical development and its applications
that employ either of the two models, and we raise research questions. First of all, in spite of the causal
relationship between intention to use and actual usage, in most previous studies, only intention to use was
employed as a dependent variable without overt explaining its relationship with actual usage. Moreover,
even in a few studies that employed actual IS usage as a dependent variable, the degree of actual usage
was measured based on users’ perceptudl responses to survey gquestionnaires. However, the measurement
of actual usage based on survey responses might not be ‘actual’ usage in a strict sense that responders’
perception may be distorted due to their selective perceptions or stereotypes. By the same foken, the degree
of system quality that IS users perceive might not be ‘real” quality as well.

This study seeks to fill this void by measuring the variables of actual usage and system quality using “fact’
data such as system logs and specifications of users” information and communications technology (ICT)
devices. More specifically, we propose an integrated research model that bring fogether the TAM and the
ISSM. The infegrated model is composed of both the variables that are to be measured using fact as well
as survey data. By employing the integrated model, we expect 1o reveal the difference between real and
perceived degree of system quality, and to investigate the relationship between the perception-based meas-
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ure of infention to use and the fact-based measure of actual usage. Furthermore, we also aim to add
empirical findings on the general research question: what factors influence actual IS usage and how?

In order to address the research question and to examine the research model, we selected a mobile
campus application (MCA). We collected both fact data and survey data. For fact data, we retrieved them
from the system logs such information as menu usage counts, user's device performance, display size, and
operating system revision version number. Af the same time, we conducted a survey among university students
who use an MCA, and collected 180 valid responses. A partial least square (PLS) method was employed
to validate our research model.

Among nine hypotheses developed, we found five were supported while four were not. In detail, the
relationships between (1) perceived system quality and perceived usefulness, (2) perceived system quality
and perceived intention to use, (3) perceived usefulness and perceived intention fo use, (4) quality of device
platform and actual IS usage, and (6) perceived intention to use and actual IS usage were found fo be
significant. In comparison, the relationships between (1) quality of device platform and perceived system
quality, (2) quality of device platform and perceived usefulness, (3) quality of device platform and perceived
infention to use, and (4) perceived system quality and actual IS usage were not significant,

The results of the study reveal notable differences from those of previous studies. First, although perceived
infention to use shows a posifive effect on actual IS usage, ifs explanatory power is very weak (R2 = 0.064).
Second, fact-based system quality (quality of user’s device platform) shows a direct impact on actual IS
usage without the mediating role of intention to use. Lastly, the relationships between perceived system quality
(perception-based system quality) and other constructs show completely different results from those between
quality of device platform (fact-based system quality) and other constructs. In the post-hoc analysis, IS users’
past behavior was additionally included in the research model to further investigate the cause of such a
low explanatory power of actual IS usage. The resulfs show that past IS usage has a strong positive effect
on current IS usage while intention to use does not have, implying that IS usage has already become a
habitual behavior.

This study provides the following several implications. First, we verify that fact-based data (i.e., system logs
of real usage records) are more likely to reflect IS users” actual usage than perception-based data. In addition,
by identifying the direct impact of quality of device platform on actual IS usage (without any mediating
roles of affitude or infention), this study triggers further research on other potential factors that may directly
influence actual IS usage. Furthermore, the results of the study provide practical strategic implications that
organizations equipped with high-quality systems may directly expect high level of system usage.

Keywords : Actual IS Usage, Technology Acceptance Model, Information Systems Success Model, System
Quality, Mobile Service, Mobile Campus Application
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o
24y oy

g 52 fo -y
2 o & m hu

He: A2 842 A 2he o820l H(+)
9 FF= A Aok

3.2.4 HH0|80 FEE F= 0

ISSMoll A= HHA =8 9] 22 A2 &
A A o] &-(actual usage)oﬂ AHAQA FFgs F=
Ao Z A3t It DeLone and McLean, 2003].
T3} Petter and McLean[2009]& ISSMS- 7]4Eo.

i)
o

p

2 st e AL Fahol A2 Fdo] A4
o1gol T F1 Yse AFeAk. ool &
A7) el wiked A% A B9 7
$olE & A2g Fdo] FAlol gl HAE
414 Gl FAT A2 AT F Uk o
ehd, & AFNNE T A e Fee) Al
FAAAE A2d FA3% 9R F0E FA)L

3 Rolehs 7Hd

H7: AZtd A28 F4L8 24| o] o F(+)<
S w" ook
HS: 92 ZYE FAL Az olgo] H+)

TAMO A= HBA|2H o]&o| 7} AA|o]&
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of A A v H Ao g FA3 vk glo
™ [Davis, 1989], ISSMoll A& HHA| 28] o] 49
T} Ao, T AREAE 3] Ao
AE ArgsdA, o] & wrt dAo] & Fjn|
3 9&F= Toal F4T vk AH{DeLone and
McLean, 2003]. °]¢l, TAM &£ ISSMS ] &3]
ZIgte g At APAFES A4d

o
olgoEs} AAolge] HAE FBe BAH

=

A2~

A Egthe A7 27 (el: Wu and Du[2012)%
AR HE 5 AT o] F W] #AV 29
& W Utk %Y, o] F Wzt ARAA 7}
‘Pr
o}
9

lo
=)

o
ol
D)
52
£ o

S ok FEEw 243
W, 7129 B AUALY B4 BE A7
SJe)7k g4 el Q] W, o] %

2 sopshe Ae wg 2 9wzt gk

o) ERS Mo thea) 2e AHae A

¢

it

S8 o]g3h= SA4& 7H FEAIAF 7] Wi
o|t}. &3k Venkatesh and Davis[2010]2] A+E
AHEA HQ1Z Y (mainframe) 73 9] FHA|
SEE R o8 F e AHlA A==
(windows) &7 9] A2 FRA|LFS o] &5k
AEE AHEAS] AT Q] o] & (voluntary usage)
o2 FRsta vk 2 Ao el 2akd A
H2q)o Fel® 712 g 7]uke] AqulAE
A A, F7HH o7 mutd MEIAE AlEshe @
Bjo] 22 o] ZpEZQl o] gof &gk AH|x

% sk

=
=
.
25

4.2 AMEsEn 229 7Y

A2 di4d2 F=EZ 0| =(Andriod) 2 of
©]£(iPhone) OS(operating system) A€ XPLE
E e B Ads Qe $EA At
Wil s 9] A AEE BHSIOw, AR
g3} A4 o875 5 £ A W 7

48 o

ol
£
-
N,
ol
&
vl

o M rr I ri

S vA Aotk 4 FEHE O 49 1 AYsA 539, &
HA7F 54 ALY FAENA HTHA ¥=

IV, QT % 7} Bobdish Ao Bstel HEe A9

Aok A, AA o] 875 Ertd 290

4.1 S CHA A S0l 7 Bol o] &k MHlAg A A
z3], £33, #3783, AR F& BT

£ AT e 2utd oA g ge] 3 EFEF 317] Aal Aol B AL 2013
8 g AuIAE AlFete FRAI2H ] I d 129 2R oF 370€7ke) 92 I(weblog) 7
Q1 2ot AR 29 AMALE t o2 St & &3 FHstden, £ o] & 7152 A}
2ok AR 2s AT i FEA AR A Ao G271 R FFAA WA, 23 v
Ag olfre (1) Bt 4% ¥sHI Qe o] o]-g3lo|tt. A& FA] o]y g AA| 0] &7
HTIT 8749 545 A7 vdd + A, (2) E AR di3] B SRAEZNE F9E &
AHEAR7E Ao R e ARUY e R 2 o, AAARREE Q) 7 AMEALE
T35 0] QU IT &8 s g AAE = At XotegE Yoo gow dHY 3 &
T o, 3) 578 oot Bl &3 HA o] 3T gt 2 B8 AsE FHAt o
opd A8t F<l BE S| Ao wt AHeF Toll 43 SH FAAS A 239 7
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A AlTetaen, 48R ©@5 FUgAY ddE 92 o] 8AREe A HiE A e
s SEIA e BAHS SEAte AA Q A97F Bgkar, S wAd Aol 13 o
o] 875 % Oiﬁl‘ﬂ A7 2upd AR 2Qs g Q) B9 6% HlFS ARSI glo] g}
W o] &34 b2 AMALY SHS A 180 A Fe] HIT 717]9 A elgte Hs &
s HAE *E‘%—Erﬁ% g AR 2 ARESA B33 ok
AT ARE A oA JIFEA T
2 EAL <% 2>9 %D} e g Hlgo] 4.3 W9l XA Mol Y £H
JHRT O %A UEREOom(583% > 417%),
dHd = 1841%H 124 HJH% AA. ATEY AFS A AHEE W] g =
HEC] 43 AEL AEA L] AAA L HI A Ao @ SAHPEL < 3> 2} AREA
ato] oF7F w& FEOIUST(55.6% > 444%), o] A7+& A8k MyEAAE A2E 4, A
o] &5¢ Be gt=gol= AFo] ofo]E 05 ZE F8&4, ALH o] &9x)9 A%, #H A
Aol vste] 433 =UTHB7.8% > 12.2%). FATZRH ATH SAHARXE A=st mut
ol t=olE ik FAlo I AvlEE Y A AH Y ARG BHA A% &, 74 g
28 PC A} IS wedeln e HlLE AE(Likert) HEE AHE3t] SAsI5 oM, ©
T ZYE T2 AAo] & W A, AA
<E 2> ANEe| ATFSAYY 54 °oJHE 7|Hte g ZA3Ath A 4E AlxE F
. W= e A 9] 7%, DeLone and McLean[2004]¢] #|<tgk
2= = A1
o T lNem) @) | oA SRRdEE 1> 32) hed 584
A A 105 58.3% B FARS AQeT, AEHALE SHER),
o343 75 41.7% 201 (A 7R o] g-8ol4), A (X2tE 23
;g:}g?i} 476 23)596{); d) & 13 W< (first-order variable) S| 2% %
o 22A)~234] 55 30:6% 5_5{]’9‘% —T_U‘é 24} %—’F(seco?d-order varia-
we 24~254] 39 | 217% ble)Z FA3tSAth o= Z2e} shraclse] A
2641~274] 21 11.7% 28 FH4& txg & 7] WEdd, $EEE
284 o] 12 6.7% 7 warets AHA4L 9od 4 a2l
A UEAD | 100 | 856% | o) we Axdoletn srizi olg-gol4ol
o}jgﬁl_:]d = gj;}j gold & Qe B4 1] el =
o 3 ;j] % o5 ﬁ]c‘g » 2% AN FEAALE FE84)2 AxE #2
1A17E o] 7 3.8% HEo FFS ve SYAQ HEE A
. 1~34) 54 30.0% on, FAd9 BF E A9 i Eukd
et [ e | n [ w0w | Assdel aed 284 Ansus A3Y R
) 57413 8 | 156% | apgae) ke a7l FasHl Bgshe A
PGS | 1 | W6% | g e A g S48 gerstel 1)
‘1*; 1 > 2; ol A A28k e
@Y 4 25] 5 | Bow ABA A2 FAE SHde dT FUF
3% 33] 20 11.1% FA WY A, A4E A2 FAS A
43 o 5 2.8% Al 7HA 13 Q) A4 SHER, A4 o] &
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<E 3> %ol TEN Ho| U EWYE
W
Second- 27 A9 SAYE Fx
First-order
order
gz | A A B3l g1 Aol M A4
guar [T ANE ATUE |2 A UERG APk W
CETT g Ak = 3= 3. e $REEs A= A2 Gable of al,
bl A28 olg AFgA7} Qe A EA 1. gfo] WEstar olalistr|7t 4% [2008],
A= e ° o4 & gvka AZsta (2. Q49 o] & E 93] Aw Tivari[2005],
=4 Y Y As 3. g4 o]&o] F&E 3slHo| 4 Venkatesh and
qopg |FEATE AL o8k |1 ANz o8 & 0R7) Gl Davis[2000]
Agg | SelM #AZ Qv 2. Az’ Fojrt Ael gle
T | AFEE 3= 3. &A WA Aol kg AAF
L AR Bl A7) sEe .
I‘;]——‘?j}}\_]vo_ _/[:z?]gl_;ﬂ_ %}_ ° %%’_‘—9] }\évo— ‘:H_]. ]U]'Eg 7‘%‘—‘7’]'
wr | AHAL T T ol i ]
™ Tt sl o] o 2=
g9z | T a0z 2age 0 e e A T AN
4 Mg wrere] 05 Aol
05 4184 |93l 05 widel wshA | gt 05 A AL} were] 05 MA
dulolERA ge A
1 SPARAH] 2 o] 8] BRF AT
AHATL Bk AR | BEAY
AZE f84 |8 TORA dokdgel |2 el g @E AUNA F Venkétesfoloznd
FAHADT AAE BE |3 SAbuls0) g BRG] Davis{200]
A8 A
AgA} Zikl ARG |1 o) FlE Wol olgq Agy | Vorkatesh and
AZE oloE | PO olgauA s |2 A% o8 I e sl
ol distel AASHE A% |3 GAnd § 188 qu) g |
AHEA7E Bk A 2qo
SRRES 43 5 228 Babel glo) | ALgAE AL i Alse) 2% AR
N5S FY A5
Hel ek Rk Penninx et al.
ch! k! 0: A 1 o1 [1997]
o1, A7 A Ags] A =S 247k PassMarkl) Afo]E9] whet ' WX vk (benchmark-
o) 17} M55 S T, uar], 05 294 ing) H5E o881 PassMark At EdA] &
o2 Ao, tulH= 14 MeyE 119 gete WA v 452 CPU A, U223 4%,
DS 9] <3 4>¢h 2ol Aeisich &2 WY 4%, 2D/3D 1Y 4 ToE, BF B
e AHgA vae] A5 E e $A3k go
2 242 Aosigien, ol A3 s 1) http://www.androidbenchmark.net/passmark_chart.html.
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<E 4> Y ZE EFD} x2E AlAY EA7e| DA
9w 29F 54 | A48 A2 F49) e

o F4ed =489l R
@HAas A4E SHEE @ g0l Holud, Eukd <o) whe A
stz A 2E o] &0l 9 sldo] AW, Butd B 2Asta AREst)el A
0s 1= AZrg 2124 o OS7} b o2 TS, Bukd o] ezt A LA
ukd A2 S FHAT7) A3 DA 7% dup} P Aoltel ofsf Z2AE = 7] Wl
o|lBE 7} FES th3t F8S T WA v MAA Al 2~H FA AAE S0 F
e @285 S S ABH SHERES et A keharl & 4= Atk M L(bug)7t BE 059
Ut 7ol Aeket A & 4 vk teoE, A5 2utdie] LF A AY YA BE
A e AMA o] taZgoe] A7E § AL, L flellA FA s HRAIZE Y P S
2)8hgk o g 222 gosiginh. HZ Butd 7] et vHe T lom, Wit E JRA|~E 2}
7191 54 F shvr} daEgo]9 shHo] AR|aL Aol AFA ) M7t ks FFA A7}
Atk A, o= &S 28k g 3 HZ glo] g H ol 12 Q1g Hsfe AT
o] BIXE B34 ol FoAA HaL, =g taE o 317] W&ot Tanenbaum et al., 2006].
glo]7t 29 & shdcA Bt B2 JRE A B AFA TEUFE AHEE A o) 8 W
B 7] WiEelth HIZoe QteRol= Al T AHEAE Bt A 2o F&e &, 23S
2nlEEZERT Ao g 2o 3HS 1Egd Sate] 4o 7S Ty AFE oL, A

S} ZAHApple) M= Hl2Ed o] 2717} AR of
o] 62 ZA37IE B¢t mulY AT gL

stal Q7] wisoll, sfHA7|7E Aohd g ¥l B
ARE B}y HesH o] & 7} Aojnz
ARl o] &80l S 437l AjS A%
& 4= itk npATo 2 08 AF) e AMEA ¢
o] 05 WZlo] eFgAQl Os W, 5, HF dulo]
B 0S WA HlaiA Hulo|EHA 2 3¢z
227 o3ttty Eutdse] AlF AL OS7h

BRI
)

(M a2 ko

T

2) &ZE ¢ (software)2] M (version) “MajorH <.
Minor# &. Revision 3”9} 22 JE 2 HA3l==
3kar glow, o710 A Major HE ] SV 71E Al
Hte] A0 FES = F e YUY frame-
work) 9] ¥igte}l Zo| 71557¢9] vl & WslE oJnist
L, Minor 59| S7h= 22 1EE F7HEE 72
2Ju) 3}, Revision HE9 Z71= Minor HERT} ¢
22 o AR dukA o2 M(bug) T4

o A7e AREAZF AREE vl & T
o7 ZAsATE & A7 thdel 2utd v
Hel -7, tlele o] 4] opd © X34 7]
SR ABHEZ A WANS ALEA 2439
= W& e B A (touch)gtal & 5 jlon,
ol AHEA} AHER: TliT ) o] T g
=7 "ok 71829 FRAZHAME 2EHA
(storage) & B 71=H < AR ) AHEATL
AA AR ZE ol thEk 715 Aol ol#id

5% 9Juj3tMadhavi and Rao, 2008]. Revision &
7} 5718 A$-ole N2 7159 F7F 0] ofd
71& 7159 W7t 45 PEAE 3RAI717] $
St 5 st QeruR, FYUS Major v
Minor B} Wol| 4] Revision HE7} #4181 O5E ¢H
3lE sl & 4= 9tk 2 Aol T el Enid
A 2~ SN E Revision HE7} A9 0SS
JEo 7 2oy Wsty 97) Wi, 241 Revision
Wz 067} AXH Tidol| A Eufd AH2QL oS
Ao R T 4 Tt
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239 715%s ARE B9 ged, dAe Q144 (confirmatory factor analysis; CFA)el A1

2EZ A9 tFstol e Tog ALg a3 g Q1EA (exploratory factor analysis; EFA)

A7} ol & HE VI5S MIFYARE FH3= 3 & AAISIATE IBM SPSS Sta’ashcs 215 A3
o .

o 7PsaN AT WA, A ARA AT 43 , 290 32 R9e F45E A (principal com-
A5wko] obd F&F Fol ALSAZF Arht ol ponent analysis) & 2839, e o 2x(Varima) 2]

2

SH=AE Aol W 5 o], AAlolE W ASRITAE oSStk B ajlw A

ol ek & v AdHola AU S4o] 7hesid volet A8 T F A FANSE 28 F

#3012 & 4 Atk 19 a9lez AHHs FRPS el
(<3t 5> H=)

V. a7 A3} o] tig A8 % 752 Cronbach’s Alpha

&t A 21wy AIHCFA)O 3t S

51 M=z Y EIZE B4 ) & (composite reliability; CR) 23S E3) o] F
oj3 o, <3 6>7} 7o] Cronbach’s Alpha #to]

B dAgolre S48 Heol i A5 (eli- BT 0875 o4, B EF BF 0928 o]d o
ability) 2 B} (validity) £42 913 g4 o 2 7SR 072 42 Z3lste] ARt ZH

<E 5> EMMX QolZM(Exploratory Factor Analysis) Z =}

3

M

1 2 3 4 5 6 7 8 9 10 1
e 0910 | 0181 | 0204 | 0072 | -0.008 | 0.047 | 0064 | 0131 | 0032 | -0.002 | -0.028
o | 0938 0114 | 0217 | 0000 | 0.028 | 0.024 | 0063 | 0.110 | -0.024 | 0.003 | -0.034
SR 10923 | 0116 | 0247 | 0,005 | 0012 | 0072 | 0.043 | 0.064 | -0.038 | -0.047 | -0.034
e 0170 | 0792 | 0205 | 0127 | 0.058 | 0052 | 0285 | 0101 | 0075 | -0.034 | -0.040
Legopy | 0117 | 0850 | 0134 | 0047 | 0001 | 0043 | 0120 | 0227 | 0.083 | 0.038 | 0.050
0155 | 0870 | 0151 | 0.067 | 0.001 | 0.029 | 0106 | 0177 | -0.014 | -0.089 | 0.010

A 0334 | 0126 | 0.835 | -0.029 | 0156 | 0.001 | 0.041 | 0101 | -0.055 | -0.020 | -0.016

. ?: 0451 | 0159 | 0801 | -0.017 | 0.124 | -0.014 | 0.067 | 0.080 | -0.031 | -0.016 | -0.021
? 0136 | 029 | 0.763 | 0.071 | -0.188 | 0.075 | 0.186 | 0.139 | -0.056 | -0.083 | -0.076
ey 0.050 | 0.005 | 0.012 | 0909 | 0.288 | 0.157 | 0.015 | -0.028 | 0.120 | 0.053 | 0.007
A A7 0.038 | 0.041 | 0.075 | 0318 | 0.876 | 0.200 | 0.058 | 0.027 | 0.004 | -0.083 | 0.056
OS A=A | -0.008 | 0.020 | 0.036 | 0145 | 0.168 | 0961 | 0.015 | 0.091 | 0.055 | 0.052 | 0.013

. 0.074 | 0.169 | 0.080 | 0.041 | 0.066 | -0.004 | 0.775 | 0.436 | 0.037 | 0.056 | 0.098
;(;% 0.104 | 0.143 | 0057 | 0123 | -0.121 | 0.027 | 0.805 | 0.403 | 0.002 | -0.117 | -0.030
0.019 | 0306 | 0.169 | -0.150 | 0.166 | 0.008 | 0.742 | 0.318 | 0.042 | -0.058 | -0.095
0.074 | 0211 | 0135 | -0.012 | -0.003 | -0.011 | 0.379 | 0.825 | 0.125 | -0.002 | 0.034
0.098 | 0.238 | 0.128 | -0.052 | -0.028 | 0.019 | 0.324 | 0.839 | 0.090 | 0.035 | 0.022
0.167 | 0122 | 0.053 | 0.017 | 0.059 | 0119 | 0.243 | 0.828 | -0.061 | -0.068 | -0.082
Aol & -0.029 | 0.098 | -0.094 | 0.104 | 0.007 | 0.053 | 0.048 | 0.083 | 0.973 | 0.008 | 0.046

o] -0.032 | -0.058 | -0.072 | 0.044 | -0.066 | 0.050 | -0.062 | -0.026 | 0.009 | 0.970 | -0.151

ek -0.072 | 0.019 | -0.068 | 0.009 | 0.046 | 0.013 | -0.009 | -0.019 | 0.045 | -0.149 | 0.975

A7)

o] &9=
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Re-S 228 tHNunnally, 1978]. 2.2, 3
=B} (convergent validity) i #AFE
(average variance extracted; AVE)Z} CFA Z 3}
o] gt 8 Q1A A F(factor loading)S F3+e] AS3}
A, <& 63} o] FHTAFE0| BF 0801

o, LA A ] BT 0828 o]Fo 7 7]
055 747} 3]st e/ e] gry
22135} tHFormnell and Larcker, 1981; Hair et al.,
1998]. &4, & ATl Aol ofbd A o]y
E AMESEe 9y 2o g =43 Wy (1:]-1:1—/\—1_
3l =A7], OS AlE, AAlol8)e] 7% Cronbach’s
Alpha, CR, AVE, 9184 52| glo] 2% 198
& 4 Q) mR Yo 7, J&%E}%"é (discriminant
validity) <3 7>7} o] 7} W g BE
HIFZEAHAVE) Alg 3ol 7&% FEH9
dEATEY 2 3s 7S AT RN HE
3} tHFornell and Larcker, 1981].

32 HN
o g\i

tlo o

5.2 ¢771dol AE

2 dTellMe 7M. HS5E 918ke] PLS(partial
least squares) WS o]&3l¥ o, FHETE
= SmartPLS 2.08 &85}tk PLSE X257} 4
S A%, AR} AFRES B2A 2 AS, o

i*—‘? A7 WEgetA] S 4G, 2FWST) o]
$-ol] AFg-o] AP THChin, 1998]. & A=

Nxﬁ] HolHE o]&3t7] miol A57t AHEE
T wEA S & Y, T UL SYPE T2
428 A7) ¥ (self-developed) T2 4 ©]
277h B e ¢ Jlem, A7 Al
] F23 g ZPE F43 23 PSR

%

}1 AomZ FEtel 7

il

DTS U P I DV JIN'
_IZ‘, 1-1:1 ol o & ot

=

ol

rr

-

BN

05

oL

<E 6> MEE 9 AFEIYM EM AL
F , . Average
. actor Cronbach’s Composite .
Construct Indicator Lazdling Alpha Reliability(CR) Variance
Extracted(AVE)
PRT1 0.963
A7t" SEHE= PRT2 0.979 0.968 0.979 0.940
PRT3 0.966
papas=] PEO1 0.896
Al A ZHE o] 8-8o] A PEO2 0.897 0.885 0.929 0.813
| PEO3 0913
PRE1 0.916
Az A EA PRE2 0.939 0.875 0.924 0.801
PRE3 0.828
ht @A s FPE 1.000 1.000 1.000 1.000
EHE 3 =7 FDI 1.000 1.000 1.000 1.000
4 0S 4184 FOR 1.000 1.000 1.000 1.000
PUS1 0.911
AZtE A PUS2 0.911 0.884 0.928 0.812
PUS3 0.881
PIT1 0.955
Aztd o] &= PIT2 0.953 0.916 0.948 0.858
PIT3 0.869
A A 0] & FAU 1.000 1.000 1.000 1.000
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<FE 7> Hpo| Mt mHHEIEM EAZI)
1) @ €) (©) ©) (6) @) ®) © | (10 | (11)

AZtE SHEE(1) | 0.970

AZE o] &-8&°]4(2)| 0.357 | 0.902

A48 AHAEG) 0.590 | 0.460 | 0.895

R C)) 0.069 | 0.024 | 0.038 | 1.000

i 27](5) 0.090 | 0.091 | 0.143 | 0.523 | 1.000

0S 4134 (6) 0.015 | 0.063 | 0.068 | 0.342 | 0.378 | 1.000

AZ4E /F8487) 0.223 | 0491 | 0.321 | 0.026 | 0.121 | 0.080 | 0.901

AZ+E o] &9 %(8) | 0.284 | 0.470 | 0.329 | -0.006 | 0.074 | 0.134 | 0.749 | 0.926

A 014(9) -0.033 | 0.145 | -0.107 | 0.208 | 0.064 | 0.123 | 0.119 | 0.153 | 1.000

o] (10) -0.070 | -0.124 | -0.133 | 0.070 | -0.123 | 0.077 | -0.130 |-0.077 | 0.021 | 1.000

A9 (11) -0.113 | 0.001 | -0.119 | 0.031 | 0.101 | 0.017 |-0.024 |-0.031 | 0.102 |-0.275 | 1.000

) SRREL FAFEFEAE AT A9

<E 8> JMMAHZ Z1}
7 A= P CEAS | A o
H1 R e e A s I Bt 0.108 1.332 vikas
H2 AZtE Al2" FA - AZ4E §84 0.429 6.283" 2 e
H3 o ZYFE FE - A4E 784 0.052 0.836 k4
H4 AZre Al2" F4 - A74E ol &= 0.159 2965~ A=
H5 g ZYE 4 - 49 o) 89n 0.003 0.052 717}
H6 A7td F84 — A4E o] §9= 0.679 14.545" A=
H7 AZE A|&" FA — AR & -0.071 1.049 717}
H8 o FRE FA - AAo)E 0.151 2815 e
H9 Azt o] g% — Aol g 0.180 2188 ey

) p<005 " p<001, "

Al=Hl F2 A, 12 i AT
(latent variable score)E AH&-

al., 2014], 7V AZF] g HF A=
5 <ad 3 2o 7HaAES A,
o] 7Hd 7hedl Azbe AlsE Fo] A7
4 2 A7 o] &8l WA= FH

5

Azke f-82d0] A7t ol gejmel VA= 9
(He), &2 SUF F2 R A7 o] 89 =rh 4
Aol mlAE FFHHS 5 HY) 5 57 7Hdo]
A A om, YrAl e 7HSL fefshA
8 A2 Yeht 717= sl

5.3 gi719| E9 I AIFEN

2 Afe) Bhe

=

et} AFHEIL o] §EE

(1) o1& %5} 2A0]§9)
w7154
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oo
)
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>
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)

(A IR
>,
2
o o
op
=2
b}
it
n

]*‘1)01 Dl

Ao BE(]8) o Zehe Fwr}

p <005 “p <001, p < 0.00L

Past
Behavior

Future
Behavior

+ Ouellette and Wood[1998]¢] 23}
AR 5 e, ol0] AAS AFET=

7| 248l
o8

ol <19 753 2t
<% 7ol A RO, £X 2 57 34}
Dt 5o Adelx] e dF WA B9
orjsie, B Ay HAEFES WAL ¢
MES vt 5o QA P9E v g
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