creative
commons

C O M O N § D

Ol2XtE= otele =2E 2= R0l 8ot 7S

o Ol == SH, HHE, 85, Al SH L 58 = U
o OIXH MAEESE HdE = UsLICH
Ol HHES del SR 0|8 = AsU T

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

o 7lot=, Ol M& =2 MOISO0ILE HHEZ2l H<, 0l A =0l HE= 0125
S Bt LIEHLHO10F B LICH
o MNAEAXNZRE EE2 3IIE &2 0lE ZHE2 HEL X ZSLICH

AEAYH OHE 0I8XA2 dele f12 W20l 26t gets 2 X ZSLICH

01X 2 0l Ed = 772 (Legal Code)S OloiotIl &Ml kst 23 LI CY.

Disclaimer |:|._'|

Collection



http://creativecommons.org/licenses/by/2.0/kr/legalcode
http://creativecommons.org/licenses/by/2.0/kr/

[UCI]1804: 11061-200000172389

=y
®
7 B0
ol o
on_ N Mo
Z#Ooi
oo XME
ek
X
ﬂAro o £
o oﬁaw_x
W) X
Ca

{]

20194

2]

[e13
<1

o

4



HANSUNG
UNIVERSITY

b



An Empirical Study on Adoption Factor and
Performance Analysis of Smart Factory through
Technical Acceptance Model
-Focusing on TOE and IS Success model—

20184 129 <«

g4 o o w o e

A2 AN g7 B



I
1

An Empirical Study on Adoption Factor and
Performance Analysis of Smart Factory through
Technical Acceptance Model
-Focusing on TOE and IS Success model—

@)
9 =5 AAdHE

£

HLA}

=

£

=R o g A=

201841 129 o

@ 4o e w9

A2 AN A B



20184 129 o

SNODE

A A9l

SRR

A A9

SRR




-
olo
ko
r o
i
oX
i
M
1z
o
o
2
i
of\
a2
re
4

AN
I e | B A

UH]%X
] —“Zﬂ_/g}i]xa
[}

=

72 ]
; 3

Ea
A=
19129} IS(Info = TOE(Technology, O
o rmation S , Organizati
S o atio .
b AzzA Y ystem) A ERES =40 n, Environment) |
pal & 8ol EH:H/\; 14 24& SallA A= T A Ay
il 9= sl A o] ¢ _ =9 9% T
JE=AE glets A AZEa = Ao gdatEe
obslal, o] AZAT A Q=2 Azl tis) o =)
o = E w
A35 v o m AntE Lﬁﬂ] g
E 3% 583
&=

7}
= A Alx
Z 719 -
]ﬂ] Eﬂ;ﬂ'?l ‘/‘l‘:“(—l H} o /]
yere Xﬂo].o
be T1Ejal 2w
ZHEE



el
=

ol Al 42 A

el
0
<0

<
o
-~

Ho

—_
fife)

bal obelst 2o

ks

o
o
iy

ﬁp_
T

B/

)

A]
o=

1

s

a

S
A

B

S
al

&

]

A
]

vhit g
=

[e3]
=

o 5% Bao|

1

s

B

Al-gsk=A o

S

opel EHk 2 FA B

1

s

=

=

A, A ol

Ao EhgT) AntE

al

A

o ARe %ot g
Aoz vehget, 7196l A
Aol v 857} 14

o -9k ofH FIHHA|

o
Ao

o)

jpuze)

jans
Np

—_
fife)

el

w22 el

A, 7

}

;OL

staL glo} FAk Ha HE Aol 4

S

Ho

el
700
™o

o)

= Aoz A glo]

=

=

o 74

<
T

HA 3~6719 9]

e
Bo

of
L

Ho

I

Z

Sl

B
1=

oA, 719 &
Aoz Vet AntE 34 ok M E 95 AR 7]|&S

3}

_EH
-
0
JJo

s

ojo
T
i

3he] o]

%

ﬂo
W

]_

ol A A

}

9
pal

e,



X0 Wore "N Mo M e
el -
N Yoo - M%% I T B o
W Rxows gwmwuw TR Y £ S
5 W oy oce OB Y ﬂmﬂ?ﬁz o T T X o
~ — 0 0
S syt Peesgpw Ko Pl s TR ® 5 o
N m_.@ mﬁ NOE o cﬂm‘w_o 7 o WAT ;Mo N ﬁﬂwmﬂl - LTﬂrﬁ_
HM ,ﬂ ;JoMo M HEH X0 la T RO T mnm |y T By o L mO Njo wﬁ ~ v
) s Yaawn BEEIR =Lz YU
oy B T K s o o A %ammmﬂy i oo Ho g%
BE OSEZY eReici ZElld Pl u B
TS wm% T W oo W_M %Tuﬂ%_sh o | a\ 5 o W
ERC R T I ) i i = Ao b X
=4 g ZE m;;ﬁﬂﬁ B oMo T oop - MoK
- F 5 o) = > ol o _ ™
te $rTIe w335 Lulrs 4% Frg
ﬂWHT L.odﬂﬂ_pllvwl R‘ﬂmﬂwunmeﬁl &oﬂ_/ﬂom,m ﬁUdﬂ Zﬁ@uﬂ
K° ok X BE K] o) o 2
—_— = ﬂoqﬂll_l ﬂﬂ@i = Lc.:l ~ ] T o X°
o 0 w - X o A0 /,_tﬁ = o iy 3 Mo
i o | el = Ne CAR] R o Ty ™ o )
o AT g o FER %&%Lmj oW ow oy #%@
< —_ o : =1 ka oy xm R
Sz 1fpi ziizz Tinds zRE Iz
— . X o 0 i~ ! o=
%ﬂ%%%&gﬁ%#%## %WE%% %é?% W B g
il WY o< op Wog o o R y " ﬂl% iy u o W ol w K
ﬂluTMAWWﬂlqﬂl_/Aﬂlo#l&omo EoﬁimMﬂ ﬂlﬂrEl DJM%MM__
NG AN K] D g ﬁ ™ O ME ] K Y wn KO A
mﬂimmwn,ﬂr.%&drﬂ,%ﬂ% ﬂ,%%mo I )
THEFELiRZ g R EaESEFET L Ty
%mm%mW%%ﬂ.ﬁﬂﬂ%efﬁa@mﬂy%ﬂM%iﬂW BT
o w U —_ = o] [ o H
L op Aol < oy A Moo K oo B i W mw WM

il



ot

Ho

&K

ojo
+

o)
Ho

o egont, AnteE

2

ad A

Gl

N

ZAE AT o=

o

o

5 )

ot

Ho

A=
e 9 582 9

blo

=7} Stopa 2w

ol ek )3

Ho

Ho

o

Ho

el

=

) XU
jint
7K

3

HH

Ho

-

RS

1
fife)

T

o

WA 71hel M da

Ho

_iV_



=
o
o3
A4y

o
N

)

a7t 7

ojo
+

-l

SR

}

9
pal

bar

°©

el
=
B

%

Nfo

o] o] ZERS H}

=

Fod o] Z1ie] 57100

o

8

S

e

=

-

.
110

el
o

Fof 2

°©

o} w3y
S

Al

it

2

-

1

Moz 7199 3771

o
==

Fed A

°©



i

A

A1A

— o~ <

O L | 7 everseeeseeessseens et

i)

(‘bj?_gl Hol—tllj E‘l ?_}\C—)]

A 2 A

o]%&] H 7 ceoeerrnnmrermnnnnininini

A2 A

13
- 26

29

30

33

}‘\jz'sg c‘bj;

}\C—)]"r

ol
=~

PN
ulE 3 8

=

A 2 A

39
39
39
49

jpuze)

il

o
olo
&

A

—_—

1)

o 7=

2

71}4/=4 A

3)

-+ 06

—

jul

M
Ho

jpuze)

TH

AEA 2
DeLone & McLean IS A3 Tl v,

A% DelLone & McLean IS

A 4 A

56
o7

i)

o
Ho

jpuze)

A

2)

60

62
62

—_—

)
s
Hr
e
W

1

AL

il

2171

A6 A

64
66
68

- vi



70

Gt
N
-

—_

5)

71

/‘\_]z‘sg (‘bj?_gl /\] /\],@[

A7 A

74

g:rL }:__j]q] “711 g-_/\]. ]:g-lg

A3 F

- 74

0

TR

A5 7ha

B

A1 A

A 2 A

78

80
83
85

)

A3 A

87
87

90

92

A4 F

92

95

95

99

0

!

o)
B
s
=0

—

0

o

2)

101
101

[}

&

=R e}
=

-

A3 A

TR D TEA] s

104
107
137
- 144

ANOVA %/ﬁi

3)

xr
TH

—

jul

0

iy

5)

148
148
149

0

7 A

A 4 A

- vi —



4) /\],gﬂ %/ﬁi .......................................................................................... 161

x]] 5 zg- g B e s aae e 170
;q] 1 x‘_j_ cﬁ%z_ﬂﬂ_y/}g} )\]/\],7@[ ...................................................................... 170
1) 917_71_:[:1_34 .............................................................................................. 170

2) 7\]/\]—7@, .................................................................................................. 175

Z]] 2 @ gj%g] 'Z;;}ﬁ] Ig_l 801:3?‘_ HOLSO]:}\é .................................................... 178
;Q— Il .E_ z‘ﬂ ....................................................................................................... 179
J_?_. % ....................................................................................................... 197
ABSTRAGT  ceeeeeresssssseneessosssssnnnensessssssntensessosssssssntessosssssssnsssssssosssssasssassosssssasnaes 206

— viil —



=

(ap] o © o
& M > H m % N o b __mou > 8 a7u o B o =B % N % > e @ 8 B ® § 8
A_H
R S o P P
P ~ : : o P P
T P o F PoF ; . PR T T
- T N - ap O O T O
- S S B = o : L P — T o
~ : : [l =o - H : H 0 0 —_~
: — o~ 0 2] R Eﬁ : TY P~ =~ — X 0
AT O T T Wi O I
= ~ =K il %o L KH %O ' I
FE L RESeeeT R i wiea i T ER o
: ~ : T : T :
Cn o) P Wm = i = < MM ot R G ,‘mm : o WO ar
T X o S XE R 5 o TK TRl M= wrooR AR
Ho 2 Hp = o BB . ol — o 2 ERES LN
A ur ®eofm * O3 e B - o of — <0 A
i ., o o WA o ™ 9 o o o ™ T Wy
oo ' oo 5 < w — - % 7o X0 ol o W "R & mym O O
S T N A N SO D e S = =1
~~ ; — n _—_ = —
T Tz TR e 23 T SN LT T
RS R R L Reou %o B ST g O T OW W oL or o AR T T ey
—_ A_ o2 TN o | AT | | BOE o o] of
TREE LT ETEN S S g ST BATRRTYEEFE -
A o A A = A i AN 7 "7 TONOH oW oMo wr OO NN
]]]]]]]]] S A N N *F — /= /= /= /= /A /A /A —/ /= =/ O [a\
[ A N N N N I S SR N S )
A AT A A AN YN AN NN NN NN T

_ e e e e eed eed eed e beed eed eed eed e eed eed eed beed eed eed eed e bed beed eed eed bed e

_iX_



—_—

_ = = = = = ==

—_—

—_—— — o — — — — — —

o o ¥ B 8 g =

~— ~= = - - = ~ ~= /= ~= /@ /@ ~= ~/" /= ~/" /@ /@ /@ ™~/ ~/ ™~/ ~—/@ ~—/@ ™— ™~

_ e e e e eed eed e eed eed eed eed eed e eed eed e eed eed eed eed e eed eed e



g 5 oX

(728 1-1] ST TA W 28] HX cerreeeeerrerermssssssmsmsssssmssssssssssssssssssssseseses 7
[Z28] 2—1] Industry 4.09] H]F o 9
[728] 2-2] 2~0PE BF T3 o] W AR} e 21
(713 2-3] 2~0E 2 W] @ 27 TA] o]0 A] o 09
(22 2-4] 7]2528 T8 0] Z O] HEA cvvmmmmrnerrresssssssssmmsinssssesss s 04
[Z2 2—5] TFE] A FPYZ O] Z(TRA) sereereererereseneneniniintsiini 14
[1H 2—-6] TAM(7]s & =4, Technical Acceptance Model) = 2 4
[1§] 2—-7] TAM1(7]%= & 591, Technical Acceptance Model 1) -3 4
[19H 2-8] TAM2(7]& & E%2, Technical Acceptance Model 2) -4 4
[ 2-9] TAM3(7]& & E%3, Technical Acceptance Model 3) -5 4
[29H 2—-10] UTAUT (& &7]=5-8 59, Unified Theory of Acceptance and
Use Of Technology) ............................................................................................. @
[ 2—-11] UTAUT2(S®7]=8& 292, Unified Theory of Acceptance
and Use Of Technology 2) ................................................................................ ’A
[71¥] 2—12] A Model of Five Stages in the Innovation—Decision Process
................................................................................................................................ 51
[Z2¥ 2—13] TOE(Technology, Organization & Environment) Framework
................................................................................................................................ 54
[71¥] 2—14] DeLone & McLean IS(Information System) A3 =& % 5
[;11?/13 2_15] /‘\24_?_] DeLone & McLean IS H%l _1]3_1:41 ............................... 85
[719 2—16] Goodhue & Thompson(1995)9] F 7]& AHAH =l -0 6
[27 2-17] 2vtESH A& F-50] $47]]) A vA= asldl &
BE QT cerereserisiee s 71
[Z1%] 2—18] Strategic response to INAUSLEY 4.0 e 9. 7
(29 2-19] =T 27Ide] 2ntET ARl 8ol tid A5E4B 7
(28] 3—1] 7]& RS 888 A dA T B3 L e 57
[T28] 3=2] A2 05 FLEL i 77
[28 4—1] TAT AT FE 0



- Xil —



5t

°©

Magdalena

2013;

A&
A% A

o
R

A 1A
= %15

s

B

factory)©] - (Forschungsunion,
[e)

AT el el wheh wu-o] A s eke) o] wh=A| W st

A< w7 2 B
3

ZF(Smart
GABRIEL & Ernst PESSL., 2016). &

1 AA ] Axd= A

1=

A1HA

D a5 w7
2ulE

%

R

—_
10

=
=

| A

o

3], 2018) oAM= HEA] 76.1%7F ~vlEFH 780

o}

=
K2

i

-

Qom, ARE 2022W@ 74 AvfEFAS 2

al

|AS 2t 201458 2017 2+

—

O3
_ZT
<
ﬂwﬁ
Mo

Mo
il

<
o

—

Nfo
il

O

X

w#

el
=

3], 2018).

1t

2

I

EREEEE



e gk o] AAS ] HlE FH7F o] 20161 thE A ER |
HE USBRILA(2016)°] WEW F3ee] 26912 vl=, &, =59 & F
2 AR =7rEdd vlE HAAHA I = Aol Aot Akl oA 2w}
E 3% 78 oAM= Rz A E FEAF AA Aol BE A4
Hop A7 & Ao® FriEal glov, ofx ZEI AEE A dshe A
BT By AN S S 43 AYE SA0E o]FoAa glow, A
Had 542 AXGAEY e 75 ok g5 7129A41(76.4%)
of M=il e AR AL 1o, ofA F& AAE FAGL AUs
JI9EE B2 Fo] AM(ARE 37 SAF 9 sk e, 2018) ot} Hgh
TAaNAATTE ALY B AIE By AultE g3 4280] Fasitia
ABztstes 7199 Bl&2 SARRE 7F 10081 oSl 7ol A 77.2% % 71
=gom, AAZ AE e A FA AV EE o5 PAlA 7HF =k
T}, o] A¥= o} ~nlE FAo] gt g 2 E AA 58] A R
ol}eo]l dAE FTAHoE MYPHAL IS & F A AEH

2ntE 3 S8 FASL Y T4 AXYAE] AVE FHS &
shedl 7 SElska e olfre 27] FAM|8(43.3%), A& 1E v FH
(25.3%), AF5-3e] B]-&(18.8%), 7HA14 Aagtal 75 Wi A AFgES
3L 3tk =, By govF #8A] g= ol T4 71?;1 o] H]-g F-olzt
= ARA] a7 FA FA 350] Aitke] oH 9 aHE &7 of#§
H(EFAA), o A7t HA] Fob(FE ) HA FAF N ddko] oyt
= Zlolth, Eg Aol AAR ~utE 3FE FET BAV]E JEAI~

i)
ol

ot =

£ olglstiA ZTRAES ST 5 e Y FAe} M} o
AE Feete @] e Aofaglow vrehbal (LR B A
A, 2018). el ok AT R Bl d AEe] At E B Al A
A ZRA| oA 9] HolH TS 1438H7] A vlolH Fiu] &0l ‘16
d 40.6%°14 18 67.6%7HA H53] T7FEIL Qlom, o] Ho]E & 7HA
s o] A& Ashe ARG A S g0l 50%0]ddol = A= o] Hlo]
B E &&sto] £9H= 7190l 10~17% B2 obz 7ot Ao Ax7t

o

>



al7)

[e) 2~
PO

1
s

AA YeRta 2L

18 tinl ave] =57, Aw g g suehet AR A4

Kol YU AR AA2AA, 2018).

H

N

i
—_

el
=

Aoz ZA}

eN
-

27199 51.8%7}F

Nfo

NA o=

=
=

Az 714

A

of o

= 2n

o} 4

f 5= 7}

3|

59 o

Jou Az 714

PN
T

stz

At 7194 A o] A

I Foluns 52 Az

3|

a719e 4

Nfo

(A A4, 2017).

EQJojel IT

Ay

2 2 4

o

o

Ho

d Q37} At

)

A7} A7 £ F ARl A A2 AEEA e

=]
RN

7)< (Operation Technology, OT)¥} A5 3}7]< (Automation Technology,

A AAA R AXHo] AviE

o
axe

i
=

PN
T8

el

e

=

]

o] =4 g ~E+d 4.0, ©|= Making in America, 2

b s

S

38t

B
my

A, =2 AZ 2025 5

ST
=

A&

Far Qv Zrefuh AvtE gige] Ad

15

2] 3
e

Ho



o o
e do
o=
~I TLE
K _L. :
—_ Xo ‘UI —
r Ty S, > e
Mwﬂ@ 2w T %%T@HMJHHE
MH I s = _
_ﬁéi Mﬂi_@ mejzﬂ#wwﬁ%gﬂ? o
— L3 — T
gk @131 R o ﬁwk%% R GGG
=aloy - ©° o el ol o o 2 T -+ ~ <
Ho o ~ & Y s o e o I— =) a ~ o =) lel
%Muﬂw ﬂgﬁﬂ %.ﬂwnmﬁmqmo% m@Mﬁ_/E
. — N N _ N = N
4 o A md:fl zﬁoma}mu,ﬂgomﬂaa OMA#&]EE
A < N © e
éd%ﬂ wmsu%mﬂy_m ﬂ%z»giﬁﬁmﬂ ulawEﬂax]u
HTA <0 _ mo © ]}:L]ﬂﬁu o Qujx.
ﬁ%ﬂhﬂr mamﬂﬂoﬂ M%HM%W%@ @WM%%
2w TE % 1%uoﬂ%wﬂoﬂ AN g
- o i_nznaﬁ mb_ﬂuoan Bz W _ZTmﬂAAﬂ
WHMQ_% ofwaaaﬂo %%s%ﬁ%ﬂ% %Mmuiw
T o o Lt ueog_]v110f. ﬁﬂzam
= ﬁoo» NI E&ood!_/ ,UI Tﬁx
g By Frd3 “ePEERCIS PEEE
[~ _— T =0 3 0
REcZ Wﬂ%% ﬂmbﬁ_mowﬁﬂma%@ M%Eﬂlm
i]ﬂ]ﬁw =G u|;oloMMa;oL9|1r§1@ W;oﬂuﬁi
ooobu| EuOMxmﬂ ﬂwmﬁ L.E.E7ﬂ o fn w T
anm]lﬂ_l] v:dlﬂpln_aw oTATATAL.ma_ﬂan EH._HMXI_Q
Hﬂlﬂo <] T ' Leﬂﬂr]@wdﬁ ~ ooﬁzo
b w WA S H%_ﬁaﬂm 0| & oo Y T B
% % ) = Nd o Ry iy | % T =
%éﬂrxlu o Mﬁﬂﬂz%%%ﬂ imﬁuswrﬂm
= 53 O JNEJ.Z oa_m <0 — pozel
ﬂ%wfuf i %aﬂ&_ﬁ Hf51, :dw%ﬁ.]er M Emae_.ge
.ﬁh?oﬂ - ﬁﬂ:ﬂ.‘_ﬂ_&l Mﬁ%%%ﬂﬂ%ﬂdﬂwﬁﬁl zTﬂleEﬂﬂﬁ
ZTWIMV;NJ B/ wmmﬂﬁf MZO#E_&.LE%M_.@&E HTA#AT@E'
=S mﬂ%ﬂ ,E%ﬂﬂ ®o= X ﬁoﬂﬁm%
2 o = aﬂmﬁuﬁgmaﬂ aﬂﬂ@m
=T %%%Mﬂﬁ_&g}ﬁn ww%;amﬂé,
%i\oélLué L_ﬂﬁxluuf
=} 4 S —
%%2?& = 3
s T A = @ Bl ok ES
oo SN g
oR OEﬁ o
&ﬂ%ﬂ
TR

Al

= o
= =

=
oA o] 7} A



=z

]

B o4

Al
=2

a 714 o=

S

_(‘)4

=

=

AT

A

2

g

J

B B

SIA

(2017), olElX, AF=(2017)&

}E,]’

N

. A9, 3

R

l
10

K

SRR

2 A7 1

3z

=

=

1

s

ole19) Age A AgE 5o Al
23ske] 7185

=
=

ojo
&+

A

p—

<

o}

ofe] A3 AgellA] o]m] Wol] HFo] o
42 TOE(Technology, Organization, Environment)

1
1

Aol A

o]
=

|

=9} IS(Information System) AR 2S A 07 o 71X 217]&

AYA

Ho

i,
fife)

A o Aze

S

of o

PN
&

)

3

-
E ¥

v}

Ea

Y @A HdAtEol

bt

°©

= 74
=z

A Al

S

=]
=

=

el
R

gl At

1

s

Ao+ sh

)



A7) Py R 74

A2 A

o2 FAE o Jlon, A3 Aab

=]
T

=]

oA 57k 574

A 2 o2 WAl E A FA

JER= s

[e)
de

|

hyA

11 31, TOE(Technology —Organization—Environment)

Abx

3

2 2AE oA

A3 AT AA

Eis

O CE R

7zt

~

3
pul

1 713k

A= AFZAF A9 7 AAo] oE

S|
ax

TH

T

?:;l.

tleom, AMOSE €&

49g QEs

)
S

o= AR

TH

3= A

FA]

_foO
=0

o)

bl

<
T

TRl Al &

]

=
T <A

&t o]

g

A&

?:;l.

o] 7)o}

btk

S



4

ol
=~

s

=0

H

0

SERUE

ﬂo

N

)

Al 2% ol

iy
B-
)

o
ﬂ.o
R | T
W mf
=y
<]

(o
o U,.#
B Ho
~ | o
_ZT —

1!
B«
ﬂ.o <
it
o)
" | B
% | B
Ho

e
Wl | A
—_ —_—
ERE N
<]

A3 AT AA 2 FA U

ZAF A

1

e

S
m;A ﬂNO
Ing

o
iz

o

ANOVA &4

—_—

ESE
W o
A
pugih
olo

A5 F A=

SECIRRE:

AT sof

IR

N
T

ol
=~

O
il

1-1] 49 74

ad

[



A2 F o2 H#7

A 13 2vE X

Sdo A A A Industry 4.00] A AA], AP ARt = ity o] 7}
o] o

ki
> %9

of AZAAEL WEA FHso} iz 7% A4 F o] A5 gt o] =
Ak 9N 229 AvhE FHE 4R AAH AL} 7195 AA A 2

2
ol
rir
olrt r
£
o
[»
=
[
o}
ol
o,
0
of\
(L
)
fru
=8
iV
o
N
2
=
z0
(o

2015)3}aL 3

H, 7} 7o) 44 wes

E5 AN 2vhE B3 Aolsh WeE obd 7]
e 9, AF 3Pl uet s
2017).

Industry 4.02] & AlolH AnlE o]%FA

) = O
e 2Elss) Edel A s AvtE 3R BEE A A4 7
[e)

oL

o7k Al A olojA 1 gom, A

al =
= = =
A& o] Al 1AV 44 FRekE A4S AYSHE FFOE Uobtn

_8_



()]
P

rr

[e) I~
A &

CPPS Smart Factory

Computation

L S =

w

=

D
g

System

+ CPS+ Industry 4.09]
Core 7|&

- CPS& g4t 3414
AoE =

= A3 9 CPs=
CPPS(Cyber—Physical
Production System)=} 2h

« CPSS& 7HHEAEA.
AlA, Ao, 373/4H],
FEA, Aie
Al2"EE E9

- CPPsel oJgt Ante
27 FEL Industry4.0
o B

+ CPS Smart Product
CPS Smart Grids
CPS Smart Logistics

CPS Smart Buildings -

—1] Industry 4.0 WA

srlE $4E FEoE BAL (X 2-114% FauAse) 23 o
o 8 ) A3 Aol weh sk FARA, Costd 7, AN T
3, AE : :

srtEse] S 9 ArES Fo Bg

L Are] AU, A 5 Selsta A

A= Aer =dEs H4se

A AHsse] A enE A
REE Y EEL

Hee] Fpg

shata, 4

7 Apqiabe] AR FA, AARE A g
)2 AN, FAFoRA 4 Aol 2 Hhod




A5 7hHe St Sl diolE ek A HolHE dAu

1=
[e) L
AAER FY Asta, AA A/ S SR NG R AE

Ak Age w4 Agske] Fdskhs AH (), A
SRR R, duAE Hasheh

Costd 7t .
FF, A E3 dlolHE ABAA A #EE

stete] Aals a3k

A9, 43t of el Mule] A 4L B4
oo tast A7 wel BE Hasd

A Bel A Hule) FbE AR, Agae] A9 A
2 s AR FoRA Aol v HE Az

o L

'Y F &3}t

HMI (Eutd ©@d7], ~ntE 8k~ 5)RFID 55 &
2eixte] =po) €8k HEE _%‘_E—ﬂ. FA S G gbsteka 2HgY
w43 29 ZAE A3}

Wy BT AT goe Yratel 1

=
bl -
FAlOl, Qe - HES A Ydlar 27] E-s)]
THEARANTE Ha

AE N A A AA AHEE s
o] A3k gesto] AE spa-A

FANG U A A, AL T4 delHE ABAA A WP
RES DA o wedstel WAMY BANE Hadt

N o2 X,
oY o

o

o

WA Linesl A Abolul Abol AN Bl At A @ F
A-TFEe] BE QA @) TAFORA, 75 A ABHE Foln
: B Bl TE 0L G5

o

AR hFFAA O nE P 5L B A% HUE, A, WA 57,
24 9s 28 ool Fol vhe td AAE B4 @




%9 15Ae] £49)A 42 delEFste] BRI
eel As o $4E A4S Ewattz B3 st sl A
6 % AvtE 2o A7

A2 Aol Hg 2 A A
AR 29e A%
EF AR Fdshl A

2 0
010‘ 0‘_?_1

JE [‘91_'4
. Z
(@)
(@)
[N
[92)

EAF
8 sz oA 259 dolHE ABAA A FHEL
A 3gtozn e g0 o] FEF AE-A ]

=5 A3

Az Aua o FEFE 71EE BAD V1] o] HEAAE 758
o n 51;]%940 ‘E‘;I—EH i =9 #AYste] FE £ AL AAE &S o
A2 - o R I B Ea

7} 7} 2] €]
g 27E deatal o a8 ddske AF)s A
% =
9 NZE AZ =

>

Au) o] A

£ WA ola Qo7 HlolE] AE] Alo]
YolHE Beato] AFol VAR A AHAALT

AF Adste] vlolE® FHFIL Ag Yol ueh
o Aol 2AE AMsel AFe W5 Frhsh

¥
) RS

AE s )
ol g3
AE At SWE 97 Qo =ate] AFe A2
& 15e e
B2} GARE RFIDE SAfstel 4528 Ak-E3h v
g Risk oJElE FHtol AE AAviel FY TP AAG
e sk 3 BAG Aol AR u A9 seks 2718, 9
BEEE P

w3k o] ¥ AutE FAL FE3 LAY AnE TH LE oA
=
=



R EEE
v

Smart Factory 571 €& 3713
Adez FA5AN 2R FF 24
I

I I I I ]
[axgs|[egnza | [ Aag | [AEAL | [Feaeea]
| | |

|Smart Factoryel 383 A4 | |?]~'-3-ﬁ 7)1&A A¥E S, Factoryel 24 |
[ T

[ |
P88 $E71%5F or FUFEL | [305EL o 202 —aEst 57
¥ ' v

v
71Ed g% 7HM-E~‘§-GE Axetel || iAo 2 & g4 2l 75
A g ) A A de % FEFEo2oAEE - A5
J)EH 2aga g Jl,gﬂ'—"&w—]%'@ Az E— D70 ghokgt QTE 28 £ 9= el
A Fool Proof ||2H2) AHE 3= 3o ‘Beke mAlstA $E= Fool Proof 310l

' I ICTADAES ek AN 38 A ©
AR AArlo) ICT7I-5'.%- =@ arq ||UHCIHE 8% A4, A5 )5

[ @d 9% 9 29 35 25 |
|

| 2} 35 £9 Form 4% |

delel +4 |

| S | EE =290 3 BV 5 |

| | F3(RY 9= |

ZICT W A4 MESTS. Dashboard IoT, IoSE CPS4 EHlﬁ’Il A &4 (=3 F5)
[
+ [ | ! |
EEEE ) 44 | [ qame aa || AB4e 2e |[zedces 2w
I ERP A27A PLM .94} ERP
|a74E 9 94 ¢ | [[2AAMEE T | |4471% PLM || 9E4 ERw
I
| Azd A | | l |
L 371 %992 =2Smart Factoryel ¥4 % Legacy System
Axd 75 | o
|
PECIPE | |

I

| axE/m%5/294 34
v

| 75 9= |

[29 2—2] 2nu}f

il
ol
o2t
-

LA= AiAbs kel g A ~vlo] 2/ g = 5 S S5k dAH
2FA4S AE] Yrbe ZRAAS, ALy, AEN, & ]
AL 717 L7 A} s AA- AAA, T BHAA £

Golrhs Ag 2 4 glvk



2013)%) 2t gl A W2 A7AtEe] A EHS EdslE d
oR He AnE S Fdshe VAT TEA SR 4oE dHa

(e}
AN
7b) Industry4.0 A Q420 A9

Industry4.08] @A 2ulE o] I3 7|4 F+dS a3t A
o= YA 2L A}, Industry4.08] 47} sHA]

2utE FAARl | o]F 9| F-gh WsH (LA S
=0 S whgote] AEHow HAHEFAS Adets AtelH = ] 2F
(Cyber Physical System, CPS) 7|1te] %|%-3
2vtE FAolt}, gk M2M(Machine to Machine) ¥ 2=vFE A&
o] ofEt M2M<2 0TS 7hs 38 8k T8 848, AvtE A
CPS9) 39 AXIE(Greengard, 2015)2] X2 A=}
Y3 AR ANA 2utE FE AnE AE, AAF W TR A2 F
= Industry 4.09] 34 @48 PG wEA F71sks 53
I g8 Adsty A, 7], 29k 2 A A" BE EE
A 7ol 2 A F4l(Magdalena GABRIEL & Ernst PESSL., 2016)%
TEFE A= TFolgta HojE = Ut o9 o] AntE AL
AbE QIEYl 7S 7INto R BE 2Tt f7]18 o AdE o

o $o¥E 3 o,

o T
0
>
ok
o
)
£
N
EN
o
o
-z
S,

Mo &

[e)

o

ox
X
2 olo l

o
H

1

M e > o d

O
Xy
of 2
X

o M

O u)
= =

rob

) B4 F49 A

X
o

9]

A A EAE AR A Ao e AvRd, AvtE 2 ICTS A%

1) CPS : Cyber Physical System, IoT : Internet of Thing, IoS : Internet of Solution.



o | A deofg &t

7

iy

No
puze)
o

&+

o)
HH

Ho

A (%18, 2018) 0]}

1
s

gl

o ==
e T

Aue Az bAd 7=

(Koren, 2010)3}= &30 2

a7 t&

7

=13
=

o] i
Ags AFS of waA,

RR

Fof A kAl

155

.ron_u

o

T 7]EAT3])
Fo] A=}

S

A(v= = H3%

| A=E 7Hs

3|

Aoz o %

KeN
-

[e)
Kk

o7

o

SH|

R A

=
=

FAA, S Aol Al

S

F7(NIST, 2015)

s

B

el

47

Agnieszka Radziwon et al.(2014) &

= A

3

= A 273 ol At Adnfol A A

3

olaL w2 A s}

==
file)

iy

Ho

= 2

3|

7IA1e) 2oz o]

=4lo] R/E=

5

ZEd o],

=4, &

-
E ¥

F(KS)o.2 ~nu}f

1
atef 7

3
pul

sl

_(H

b “AF Az Al ICT

%

=
=

bar gl

g 743

=

, 2015, 3=

27

ZA 2] HH

=37 KS X 9001-1,2,

A, AR, FEONA B H = 2

3]
=2

w2 7]

ojn) = Al

2016)7o]kaL A

i

=

T o«
- al

B
o) Wlgow was o

s

)
S

Al

KeN

=
T =

Els



g
328 J& 177
T

A

0]
A

g ar

=

=

(v
[e} 1:1)754] ;(é‘o/]

T
lOLﬂA.O
Mmzmzowﬁﬁﬂ,o
%.E:}u%%www
—~ —_— ) v
g%wwv},ﬁaﬂﬁiv%%1
ﬁi%ﬁﬁqﬂﬂlyao7 ~almy
o Jiuoolub1E¢dul
a ﬂﬂ%ﬁwoﬂxﬁewogsuﬂﬂw ) wl
5 zﬂgxxiizg@@%1isﬂ N N
ok aauduiiuﬂk6~ﬁ < o] p < __oﬂz
o w ‘;b < No SN wh R TE n <] T ofp o T KB
@ quolﬁmﬁvﬂ}mﬂ,dlﬁlml ]mm;oa RO Wo AR
° a@uzg ﬂaﬁﬂmyﬁﬂuiﬂ - Y
" iy = ]_0703._1_7N H_AIO ﬂDl
b aio%i%gmmo%%gﬁonx} - =
| AT%ﬁ&OAﬂTqM‘ﬁ@,ﬁleelEﬁﬂoml o %A_ﬁlﬁn_mfl
- @M%&Aﬂ&ﬁx,ﬂoxwﬂﬂwﬂﬂm o rE
N iTnnrmEWaaumoWiomxxﬂ%P&? W o W2
]FLO\AZOL]F 7 MO % —
) ol = ¢ = = Ar o s RCs A ) = - W " B o
R° %7¢j;w.m4mm@agm@g rEx I
v ﬂﬂ_ag@ggﬂr7@kxgé . ~ ok A
o HAF Ho o © R o ! M_/.I o] o <2 o o M i B J - <
s mx g © o 40 < 2o N o M wox X )
N mvagog?isiey oo E o 7y g ™M
o Eu7]ﬂon2ﬂ,_lE,A1m|1lct01rdl . dlﬂlo%
i%hﬁhﬂ%ﬁuﬂﬂ]%E%H = =)
Wy MH%ﬂa zgﬁmuo m4@H7ﬂ ﬂgo@w
_Hw W&wﬂ_oﬂaﬁﬂﬁﬂ%f%é@%@ %ﬂﬂﬂo7
~ @ﬂhmﬂm@éﬂﬂiﬁa%ﬁmrumgeog mﬂﬁoﬁaﬁ%
) ﬁbfm1mzmoéﬂﬂéwﬂﬁkﬂ @%ﬁmoww
5 X —_ =
g @aq%gwum Lfm;i@y% N
z o T S _Eﬁ%mw% Jo NI 5l T dlﬂon_éﬁ%
X0 > Jo N TR W < = o B T _— AnAt
o] Mo Z N X = 3 < D T
L.,‘_“,H 10 L ,& on N EL I m i a@.ﬂ_ 2 — Jl,l;oT o
o Xﬁl,_lr,”JXl(:i\Ll ;(Aﬂlﬂw,@lﬁmﬂt yAU \OI]E.#O
< ﬂmo ﬂ N U‘.# -3 % o) ,W v ny Eo o O#E = 0 =
o) Mo oF W to - KO om o} ) ) . °
F o SR NS e M o
F o Q < o ~ oOgLI
_EOAA_EO o o= éa]_sJ
IR RS- * ok
Axojl_ﬂw_ dﬁ]ﬁioll.rou
T OWw = ~ o
ﬂonz_ﬁMog
7\AwU

faw A

FAIZ O
=

A
o

60]:

- 15 -



| 2k 4= 91t} B3 Dominik Lucke
et al,(2008)> AvE F4S A (HYAE)7|HEe] T2 Q1 A6lal AntE

el AR VAL

Hogr= i AxHe X F3tE F78t+= A (Lasi, Fettke, Feld, &
al

X
i,
i
i
(i
i)
X
E
N
L
é
_.(‘2
&Y
2
lo,
%
_1
O
fru
2
fru
re
i,

A
s o7lolA e ToTE &4 HARFY] AvtERE AAERE ofy g}
A FFolA ALE He= v JHESHIT Tool#e] 4o 285 E33th
tolel et AH = oy 7H4] ITAEE, o0& =vel, #3, 489 ¢+, &

Aoz dAStE glo] X Alo]|E BE oA 43 (Navid Shariatzadeh et

al., 2016)¥ttar 3t F7F4 o2 T. Stock and G. Seliger(2016)+= 7H4

v/_'l\— = d
Ho] = T (Weiser M., 1991)2] 2= Z (Factory —of— thmgs)oi 40}7}
=

& AA FEAAAM Y A FE EEQ AvE A2 Az 99, Alx A
T Alx 2ol 22 5k A el vk 7 e REUHA E
ghetthar ekglom, Lee jay(2013)= AvFE AlA 2 24|, H55HE 2 o5
=4, g5 H Ao VR A E HA ToT B S 8 7S AR
sto] vk o] Azl HEH= A WAelkal st

AN AFE | AE AL A AR, Ao) 7% FgHo] w1
A TRV A Aol golE A T AR TR Anm
=, 450 =



c

g e

N7 AA FAS E Sedel SHoE, T A A4E5

PHFE FHYNOE FEdonrhs $9715S FAFE LTE ol

Wow ui TN ALARE 1994). 5, /)20 FRAEIE AF)

ANARE Az, Fofol o2t B RE FH rocess)° A5 ahshu A,

AFHort T4 TARE JER sh YA 4 G, ol
I

A A3 s& FREE shal AL, FAHeRs 7&%‘51 01% AA(CAD) %
[e)
o

rUO
[:1
ol
r

=
K2

9
(p
4%

N

W
o
0

)

o
X

o

T4 gl A
Ao FA/5HA BF, BA, 19T FUL ol FE St 3 A2

(Lasi, Fettke, Feld, & Hoffmann, 2015; Lee, 2015)0]t}. AntE &3 13
S flEA e gAEeE A S5 E ZEMAES 7o R Alx THXANE U
o] BE ALY A HlolE Ay Aol S Fal A S gRsto]ofF s,

= g
AA ] A made FEAA, T ems A Als

g 253}, A&sE F ok Aoz o] A2 [oT, Big Data, Deep

2
B0 A58 es 25 As ALes $e $40 dud B2
=
=

Learning 13 %5 &9 ICT 7= 2%, Y] 253 59 353 7]
=9 AEe 3 7testA v
~uE 38 HAYstE 3 T, 1A 2 AR, AFg(Ave L)
2 E A (&ntE EF4)9 Al 7HA] BHS Abgete] JidE Aapr A,
A, A s B AIEE Al S AT o RA AAto R A A AS E
ojal MEE AE&H o Aol & ¢ S A ed UMEANIE AA 7HA A&
S gt 5 & 5 A = (Kopacek, 2015) ¥ AH53tE 838l o
& A om B B, olyu A A3t A4 Y Ad g ol s A, Al
AEEH Az, §8 & MEE Ao 554 destes Aol H4 ot
Aol Yehd 3 Estet 2ntE 3] Aol S [ 2-2] 8.°F



2utE FA(Smart Factory)

olo

—_—

o
4r
<3

o
=

=

oﬁo
Hin
=

O

N

BolEl/o] 78] 7hAg, AARE o

= At AlA

A4 (Autonomous) A

ox

.5H

1o
o

2—2] ZAEsIe} 2ntE FAke] Ao

-
It

4 253k Factory Automation)

A

=

JE

2 vje] 2h(u

NR
e

Hin

Mo

}

A
pul

) HFA

(2EF

7

1
S

A

P

H

0,

)
&

A A

veel

X
el

&

%) AR AYAT

g

ol
o

o}
o}

O

oh) e 33

P

]

o
1

A

A

il

pelo} glon

3, A8E = AR/E

E

=



il

Ho

-

1°

il

A

=

=

A %2 AM1E(Method, Machine, Men, Material, Environment)

& A3

2]

17 AgH oz Al 717

5]

REEINR

i~

il
Aj

=
=

¥
M, 7142 e

3T
™

HEH o7 Aloln] &g A]AEI(CPS:Cyber Physical System)

284 A77re 20tES AAT [T ToolZte
F) ATA dAAT uE

—

0

ol
fife)
;OU
P

iy

el

7ol gl 7

0

)

o] AHFHoR Az Tl Y

%HL

o

o

ARIE L E RS

S

27 Ao Yg

Ak A7t 2

=
-

]

-

2

=

s}, A3}, 7hAI8E A skel o] 27 7kA] 7] 7kl



FHE=Z
IF @A
A% 34
Az e
- L= Data®HDigitalization)
255}
THAZS LineA =3k 32453}
=0 2REs Line =15} 7<% g2

(28] 2-3] 2uE 34 ¥9 2 F3 &7 oju]X
(244 (2018) 59 ARE vgo g Ayt AAT)

[ 2-410) AF7AA 273 Aol o 2npE Fgo] e b



AFA  dw xBhE 34 49
AA, Aol olE], txEde] B HFH 847 AR EHA
Weiser M. 1991 F3¥Ho = A3 284 AAE 9v. o5 UEH A
o8] M= AAd=o] 5
FEEARE ool A 2ok FYE FRAY2E) 7
o =, Ag A A9 B 4B A5
Dominik
2008 ARshz Tk e, o7 T AN Aol =
Lucke et al )
T 92 2 A A (A9, E4E A 5)e ge ¥
AA e A D GEHE A JEE AT SS9
Fe FEo BA A4S SUA AL 58, AF O
Koren 2010
A&E 3 8T s T3
S EgPNUES
NAFS W2 A 5 e AR A5 2go] o
AF A=7]1d 2012 A
2 AlE o Zg Al A
A &(SMLC)

Kagermann et

Industry 4.0 M2 AAERNEFS] A4 Qlzef2EYA]

R 2013 o ax
2utE AlA 9 3] AFE 2 A5 4, @ E <l Ao
712 7% HA ToT 2 A48 AEYl 7]1s& AFE-5fe
Lee Jay 2013 vhFRE qFRe Azl A&H= AT WAL ol Ve
ARE 5, A%, A @ FAtaL =g =2 Alx &
A5 Aoyl flal A A oloF T
Forschungsuni 9013 Industry 4.09] A& Alolv] E-ZA]2~El(Cyber Physical
on System) 7] HFe] AwlE FAF FZof S
2utE S B3 o] SUteke AlAll A o5 Aol ar
Agnieszka 2 Wtk A 215 7 A Aujol A Ty ek=
-

Radziwon et 2014

al.

A& st A8 Thed A Z=A
SR AT ES ], st=do] 2/ E

=z
= 718 2o r olsiH = AEstet ¥d 2 5 glom,




4 T T R ] o o iﬂoﬁaﬂﬁhw&m% X T " imrori e
Bogoa®ey weok AWz aeaxTl o oge ROT o
S T - . (N PCC I S An GO S TR B O A
oo o oo ) I I G = ) ®
R o T S T T A A B . B o ) L ey
= . ey = o <] o = ~ = - R Nro e T oy " X ny
T ogoe i S , o ~ ' X Wi Ok " mo
) Rl <o vl Womr oz B A w
> DR 5o B AN <R M TS B Ao g i
N do oWy o ¥ = SRR I = N S AT by B gy i
" <0 T X T mzmﬁ7 o T ﬂ“i%?ﬂu@%&u&% a
e 4T ot O I oo NOR e o RO Ho B =
= N o] o o) > W o oRr ®™ A " Plo | oF
oMW T R b Moy g BB o mp R MY W Moo W
w7 A N [N o o o~ o T T T o] = =
ol o ~ B [, m - o X —~ o E —
s B {| X = =T <R K] o < X F A] 0 WX ‘:]o M«F o oLo E.o N RO X
LR - T VI - - B S HN I Dl T
ux w X oo o X W D S B S T - I N N O N S -l B o
o o o T o SR B A NG S TR N R e I e O (ol )
N d_wﬁ,ANr 4Mﬂ£ﬂ wﬂ_/ﬂo@rﬂﬁbm,zmﬂ%m%%me
_ o 0 - = N X o) K is X -
RS b il SRR N DA TR S N O IR B o
A Wy 9 woN < ° = Fix (E— R T N I St N LR
LIS Jo ™ N w RS T oo e e B e T2 R ook o
o _— A = o it . KO o 4y i T N
T i~ " o i K Mo = = > o =) E <) 0
i Bl g "R Pl w N T ok NN
JET R e N 0= G O T < o D A B
T o DY BN MT EE T O AT R Mook Moo TN OH R oM N B
9 9 Y 9 9 i)
o o o o o o
N N N N N N
& b - S
° M = M =0 ) X0 o o
> s o = E L 9 = = il
g & = 9= A % ° iy
: : $3 8 riw Tx E
< G L . o o = o <)

sigto ey Atg glolx 7|Al =22 A BA, 871 7F

2016

15).




3

FA &

©

o

-

7}

=
=

Al

st A

©

1=
o

A7 BUEFe] 7}

Al
=

59 2FL ol A7)
9ELE

-

2015 = wpp, Al A Hj

3}(2016)

==
-

a

it

CRO Forum

=

el
fvzel
)

i

X
Do

=
e
o

X0

Ho

A

AA, Az

AEe 79

el
Hn

bl 24 g

3hg]
H [e}

=
S

IT=

FH o] ~nlES} 8

o] A,

=}

Ho

ol

hm

=

]_
o)
Yol &4 Wl 717]1E50]
Ao 1]

S At

g

s
.

=

3

©

g A 2 AL

A

A%

1
R

o] F#+

A 2B (CPS) 7]¥k A58 A

Mo
m_r_

IR =S

0|
~

T

S8k FAelA] A

N
22|
o

EE

Al
=

o 713, A7, A,

SE
=3

S o wWEA, e e
AL A 2Bl o] 2} Bl

=2, o FA, o 42 duxz gk
stef A
A7), A, frEel A g
a7l X

©

Sk
=

.

]

k=2
=

3} A
a3

=

=

B

Ml = s LR A 20 R

3T
™

Az A ICT
ole] ojm &2 |

o
H

=
k2|

.’l

2
R

o

-

2016

A3 (NI 2015
3}

2

¥

hyA
it

1<
ST)

s

KS X 9001—-



. 2 53 HAHEATo R uAwEY AEFS Aasl=
h ne)y BFoz (0TS CPS7t 81474
2ntE FAE AutE AE, Ao d T2 AR FHS T
Magdalena . ~
= Industry 4.09] A Q47 Ao w2A =7 8=
GABRIEL et 2016 B B
5447 a84dS Adet, AM, 74, @9 2 A A
al sEle B2 QA AR 7k Ag EAS 3
) N 7 A9l JA oA e A AE RERA ARE F
T. Stock
o¢ 2016 A& Az @l Az A wl Ax 2oy e o9
G. Seliger } o - .
AA dde] st 74 FE RES X
Shiyong Y016 Az gHol ugl HAste ¥ HAHS ~az2 A
Wang et al. ket £ 9leE I
2PE 2 TE &8sk 39 EZE A
_ (Factory—of—things) &2 8F3l= W o 2 [T Ed 4 7Y
Navid

Shariatzadeh

2016

Azke] 2rbEF QAW ol e} TA Y B A ALE
= U2 4RO} IT Tool#e] A& 2t8&S ¥ &35, Datas}

t al. -

¥ ARE oe] b ITA 28, B2 mdel, By, Jgke) &
T, AAH o R WA= gfo] X Ato]E WA .
Big data®} IoT A]2=ylo] 8o ZHA|(sensor), Ao

d2olE,

. 2016 (control), =3 (actuator)?] 37}4 7]5°] Ao #7]

To T

oz AAH BHtE 3

A=A % T AN (N 28)E Tke 7 3 £47 B33} 27
A, 2016 © @TARRS AFe R sl AFME HALE 7 57
Z &5 A Bl FAEE 3% 5 A4 T 2niETH

thek o] Hzy 2 a7 FAA eE F AES
ol RE FFo] An7l ARA 287 AAE 3, AA 7 Ho]g
sz}’ 2017 An Y7 £ Bhed Ao J1Fol Wt Jas A

o FL ANGD WS Tk S FARLL A9 =

22 S5g Tdl 34 NS AA G Az &7
Industrial 2AutE FHo 7 ZrletEe 7HAE ol 371A EX U4
Internet 2017 S 7|Hto w2 &




=
T

=

=

BN

—
a

ERb olue} gfo A

FL

2~ ElH
—

]

T ER

oJ -

1.

+

o

Wy

i

Consortium (1T

C)

dlolEl &

22 Ags AzE 245, A

1

PA -
YA

[e3]

3.

file)

= shupel #44]
=
[e)

4 ol o] 1y
v

I
H

;O.ﬁ, 7o
B A

o of

75 of

Q.3

k<l

ICTe} AlZ7]<=0]
il A &gt ol| A

o

R

nh=g A

Ea

AEES o
e

X
=
Njo
n_moﬂ
of %!
¥y
YA
T 5
Mo
-~ N
oW
= o
~
L

o

o 22

el

2018

4
G

R
O

.?.

=

oJm) 2% AH]~(semantic services)

of Things)

Zuehlke

el

svhE AbE QEY 7%

g

ol
Y

Jo

Ho
)

—

in

a3 A

S

2011

g APt g

i

e
fi

3

) A3

-2~ (DFKI)

==
T




FFARE 20149 6947E P AYBIAAY
S5 73 e 44 AnE 9% 2rE 39 S 99 Axy 9

A 3.04EFE Fgeta A& AntE FA gL

53 F2-37 71950l 43 AYUel e & Y= FAY A9
A%H o sa gtk 20159 59 2vhE B THERT A T 4TS
A eP ool x A MRS 2uhE 34 FAue A5

o797 d Y AR B ARS S
1091 o] T4 Ax7IY 697N <F 1/391 29 71

s SR 482 Aoste] 17d 2714 719 5 Ve m ARAY

>
k)
I
of

3,4597), MZEA QD (7)1 &) 1,50871= &4 5,003/ 271498 A
sttt ey A PR Vo2 F AYT 26699 T AFA Y] 79%
21210401 0.2 As|4 A glo] el A=) A (TR A% 4t

Ay #13] A5AF 3¢, 2018)°] FTAlo] Holgtt) 3 o5 PAlel
e AvE 30 FE3I2 7128 A(76.4%)0 HEY dor T3t 1d
21.5%, 3t 297 21%= e FEo 2utE o] HaEi 9l
FTHFAAEE A= ] MES(Manufacturing Executive System; #| %4 33
Al 2~®), SCM(Supply Chain Management: 7}X|AME #8])5 2T E o] 7|
2o AqAoR ARt Ao A, 2B 5 Seol slel AAAA )
0o = AX7F & Ao FAE AL glow, AuE 33 58 35

4
o B AE A Fuo] J2E AW Y A0T RAHATHAIIE A

2) ARl Wadts AnlE FASEAGe (15 59 APy o] AnlE T AN =Y, B
AMY 4, 20 2 2, 1 A 58 EHea e

3) 2PIE 33 ?% 7NZ2FE012H ICTE 83 ARy 9 o]& &8¢t Atz 7)), T
1S ICTE 83 Av] F1 A5 g5, FHrtet a3 AHE F73t 799 A%
st A&, 71z2(F ALt FaAE B dAYolR A F, Aoiks st 7uk 49 HAs), A
A AR, AESH AR A H /B 2 2/RE 7F AAZE A L5, Alold] F7 oA v =
Yz Ad) (dsdas] 94, 2014)



F8A1 wRl 2025, 2017). ofoll whek Rl M = AntE Alx2EAE F 9
571950l BAE A3E flske] thdd Ba 5l ekl S st
SIth. 2018 Faslo]l IyF EE WY T 2vtE 4 B g Sa
o] W82 [3F 2-5]3 Aok ey -9 AvtE 3 A4l AgE |7
A s Buy G S AR eyt Ay AAe] 5ol
Agsm, AAA Edse FxAd o weprhy] Boke A4 gl uidt

A& T AT ol Belet AN REE T ARl AT

s
Fastth= ACEEY, =H, 2018)< argfs] Hlof & Al7]o|t

ofN

Oft
£l

-

ik
e

k) )]
A48 PERE Ad 28 g9
1)

svhE 3 W) TEe) T F
AE2A7Y gatow £24 9

FApalul o

50%
1) @A =3/ FA4-ed 2 Ax
v{:ﬂ]—E%l;g' :rL::,—X]%_ )‘ S }o /57 (¢} = ] 343110.591
=R
2) AFENE .
Al 570 ] 1~
3) TuArEdE HA st Ak 2R
4) 71344 8 Al 7HA
e I e < e S (F7A1<D)
] L ) Al 1]
1xs AvEFRE kst 27 5 (laH1220])
_ 2122
e 5 5 A9 :
Rt :
2rtE T £ 7S AR
=293 8 EFA g5 Vel W A Hi1.8¢9
AbEe] AlEs==E s X9
Z A Z719e A FA =2 <l
enmg 2adzpd © N=7194 e A2t 54l A3 A
28 A9 (77 714
BRI 3928Y

1) 2RAsst 447 189 #<1)




2) ZEAEE AR F ARA

i3]

=

7199 ARl

]
(e]2+9239)

al
]
B

o

il

—

1 A

574

.?.

ZO
Ho

)

ox

+

o

el

|
o P
» 2
@
o ©
T oo
N R
mo g
T -
ﬂy! —
4 ;ﬂ
~, g
o
il of
R
,C TR
o <
= e
~ v w
pl W 3m
o =
O
ok N
T
= <
=y
1 uuHE
o J
&
o
A4

79264~
of| AF A%

K
™
A
W
i~

X
N

H 800wk

fLe

=

=

fLe

L B

A 7R

7} A}

Py

Ro T X

ilj

o mK

B B
K] o =

0

o

H1h0.49]

A
DAY o= A

M o

6
€31
(309)

o ™

X

=

.?.

@.O
o

=0
=

mH

N




& 8
= A, T4, A3 33 H4A), A
= AR, APE 3 FRE A 2 Al Aol 2
I QTHARE 3 A AYdlolE AA| -G &
o]

A HFe] & a9 AT L B

ZHe, AFAA53 £33 MES(Manufacturing Executive System),
PLM(Product Lifecycle management), SCM(Supply Chain Management),
APS(Advanced Planning and Scheduling), ERP(Enterprise Resource
Management) S ¥ $sl= A2 AHEA7]|E A8 9 253 FofF 1564
ol el AHEHE 7R AETFER 20174 29 Vo E 1729 o] E&3kal )
th ol5 AYdlelg = 1819 1ol ¢F 30704 FAJAE et = A
o2 dA o IYvlelHE tiF-Ee] ICTH™ 7[delM CEO(Chief
Executive Officer, # 317 %4 =}), CIO(Chief Information Officer, # i gdH ¥
2 Z}), PM(Project Manager. X2 A E #e|#}) 55 AX AE7E=E, A3
oA 2 A7ol B AETFeS AAA Aol o] &ste £ Ao, &
s A Aol B2 stulolElEo]7] el 719 xSl HolHE o]
gt W AM 52 ASE A A2 5 o] gk WA T4

=
=



[e]

HATE, 2018).
e
7kl whel s dlol e

o
==

#]"E _—Tif/] Lﬂ O] Ei%g]

o Zyulely Q19 1724
g <

1319 (76.2%)°] &4

10

S

15

S
vl

PN
=

|

Ade 3

Jipe
o t7|d Ald AREAY

J o] =9

°©

i 1
=5 — oF
oD %%%Mﬁ%%%ﬁﬁgﬂgq
: I X f a A T —_ —_
g B . iy %0 SIS mm ! M 3R | MEM B 1H ok < T
= X T <) T Nfo X il o} b -
o X E o Mo 5 RN M o M + K
5z pﬁz%ﬁ?i@ﬂ@%gﬂw &
i ﬁ%mrwrﬁr_o_z %X%%MEM% = T
-2 rz ﬁ%%ﬂiﬂwﬂﬂif 5
W X TIE o - - Nlo iy i) at|
™ ok o e { No g Nl W
— Gy b o ) -+ T — J o ~ =
= 5 R C L Xom oM oo
&L X A g5 o8 i} io»iﬁﬂraﬂﬂnu o —
@mﬂ iaﬁﬂmxmwﬁ%gﬂ%mM%ﬁH EA
) ‘,_JII o X — ~ < 17_A|
. %@%H@mﬂ%wmmaiﬂ 5z
% I 7d_sxxpi41oﬁiﬁzfﬁ )
—_— _— KO o X Ao~ =
ok 2 Eﬂ@uDIHEOZw‘l =¥ o N
xr = W < < N - 5 M X W 9 A
T = o < ooz @ oo w2 X - X
maw = oK om mLoleP T
%0 iy H N © Gl o & oz S R .y 1@
bl i@am@ai%amﬂ&%ﬁx L BX
Mo jo XA N AR oy m %o @ X Wk = IS
) e — " i o o fro ~
ﬂvﬂ_ Lt — M ol O _zrl KO X = L Og o X _ o als
B o8 W < o o N Mo ol woN oz T o Mo K Zn )
~ —
Tx E o E - o A e w o L) o 2
Nﬂ.@@#ﬂ@%u%%ﬂn%é%@ e S
m@ﬂﬁw@%w iﬂﬂ_ﬁ%_ﬂég R ET
,gﬂy%m:fo@ﬂémg%@m < ©F
W_‘ o O~ £ {| %o o SR o 7o o hist x O < <
T OW N q B ox U omo o g 2 F W e o
lvAr —_— N ZT dl o ‘mﬁ — _z \mmo [aN] ~ O«L ‘gﬂ M 0
o ® ~ Og ‘mwo :.L w Tv I | =0 X N 5 c.: ~© O#E
IKH P _;lmﬂ E —_— Jl X o0 J.ﬁ X o 5
o8 Br </ = = o< = Jo %o
n T = N2 o ™ T T =1
= W o = T N <] w
o T oF T ol T 2 Ko
ok Mu_.z._ \le MH#
o
‘oF

Ao

1

kel
=

}a1 9
al )\}\E]’. /‘ﬂﬁ] /\]xo],vg 902
= 2d7
FA 205.429] 2e] IF
g Ak
[oRe)
- 30 —



2 oAttt Markets and Markets Analysis® A% ZAF H a4 "DCS,
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4) DCS : Distribution control System, PLC : Programmable logic Controller, SCADA : Supervisory
Control and Data Acquisition, HMI : Human Machine Interface



[ 2-6] 2nbE o] S AR R AW (e Aol ge)

CAGR
('13~'15)

T ‘15 ‘16 17 18 19

A1 3.21 3.57 3.98 4.43 4.92 5.47 10.9%

Z2]: “Markets and Markets Analysis, 2013"% 7|Hto &2 FA7]dH A F4

BopH=2= [CT7F 2= gulo]l 2Rt AAM7 =& Aoz oAy 9

o

[ 2-7] =W 2ntEFH AJAH(2011~2018)

CAGR
s 2011 2012 2013 2014 2015 2016 2017 2018

(%)
s
o) 2 0.84 0.88 0.97 1.06 1.16 1.27 140 154 9.0%

ICT 1.32 147 164 183 2.06 2.30 2.58 2.89 11.8%

A 216 235 261 289 3.21 3.57 398 443 10.8%

x*Z2]: Markets and Markets Analysis, 2013
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A3Ad Je s& 2L

D) % 582 54

& 58 ATE 1% S8 BY B o Rdso] Ryl sAlzt
(efe] shy-Ropt falg) Holebn wol Tt tuA el Abglolch. 84 ol

24 T2, Md 2 dEH (A2 As|AE s AEE 13 dEsALE o] &,
A}glelz] o2 AR A|xElo 7 RE T2 TH(Venkatesh et al. 2003;
Chiu et al. 2010). o8] g=to] FHE ] = EA wd 7|& =8 A+
T Ot AT AMEE whEe] Wit o] date d3E Ve 8 RdS

NEHE =8S Uh gE5EH o1 (Venkatesh et al.,, 2011; Juntumaa

HA
& (Chiu et al., 2010), AFH o2 wdo] AL wdE 7 354
glo] JdFA7E 7HA gtk (Davis et al., 1989).
a8y s w8 A7 R W8, 49 2 AR A A" delA d

A5 2™ (Rogers 2003; Venkatesh 2006), 7]& +8 3

T A Y A FEAA T A2 Vs, F8A 5 2
we} AR E vt 714w o] vH(Fuchs et al., 2010). #Ale] HYRZE= 1
AR 54, 24 54, S8 B Ve -AFlA 878 G338 tA] A

WA EdE o] ek (Chiu et al., 2010).

2) AL 7% FEEd

we A7s AdEele A Aome] Yu AxY (1S)9 % £
=
[}

e 9 ALE R P 2 = Fishbein and Ajzen (1975)0] A|Qkgh &)%) @5 o]
£ (Theory of Reasoned Action, TRA) % o] AF7} AAA| 2, 7]& =&
Rdlg AREX7E oW T)eS WolEolal ARgs=A| oldfste il sl

7) FPS : Fool Proof System, HMI : Human Machine Interface, IoT : Internet of thing, MES :
Manufacturing Executive System



TAM(Technology Acceptance Model)©] 5743t} Davis(1989)el &l A7)
B Ao TAME 82, e 22U~ B 28 71E A4 J7h& A
A S FASL Jom(Yi et al., 2005), AFEAVF M Z2E 7]ES
o B2 gl oW A i A ARSE ]l tiEk Al o
) %] Al ¥t} (Fishbein and Ajzen, 1975)aL 3}t o] REle o]Z oy
AN Hel &&Eo] g, dF StAE2 Vs T8 A9 mEEkA
ool 3F¢l o™ (Bauer and Kenton, 2005; Franklin and Molebash, 2007;
Hew and Brush, 2007), oJ® 7 $-oll+= &34 o]t} (Drucker, 2006; Hughes
and Ooms, 2004)3 A5 7% 3} t}. Fishbein®} Ajzen(1975)9] #|etath
ste] A 3)Eo]= (Theory of Reasoned Action, TRA)S A|Fo.&2 o3
Davis(1986)7} A|¢tsl TAM(Technology Acceptance Model), Venkatesh o}
Davis(2000)7} AI9Fet TAM2, Venkatesh’b 3¢ TAMS3, Bala(2008),
Venakatesh et al.(2003)©] #|2+$F UTAUT (Unified Theory of Acceptance
and Use of Technology), Venkatesh et al.(2012)¢] A& 3 UTAUT2.
(2012)74A] o5 EdS R o2 43 st RdS UEees 5 Vs
& 2de TRAZ A& TAMO R tpyatA wds o] skow, &7
UTAUT7ZHA Aet=Ean gldkar 2 5= i[9 2-4] #=x).

ﬂl
_l
¢

ol
il

(3

M2 o oo
4

gt

o

Other theories about technology
acceptation:

+ Theory of Planned Behavior (1985)

» Model of PC Utilization (1977)
= Innovation Diffusion Theory (1995)
+ Social Cognitive Theory (1986)

UTAUT ‘ UTAUT2
Venkatesh et al. (2003) Venkatesh et al. (2012)

(5261) uezly pue ulequsid

TAM
Davis (1986)

TAM2 ’ TAM3
Venkatesh and Davis (2000) Venkatesh and Bala (2008)

[29 2-4] 7|& 8 o|#2] ¥wd(Francisco et ai.,



7}) TRA(§H=2]4 3& o], Theory of Reasoned Action)

TRAE 7] 85 A7 3 HAxY B T stv= A3 Agdhs 722
o2 PFo] A4 82A& 435+ th(Ajzen and Fishbein, 1980, Fishbein
and Ajzen, 1975). o] o]|&of| W= Alge] 54 P52 o] Pss Y5}
He Jxd o8] A2AE =4 o5 dF 2= (Behavioral Intention)zFal gk
th o] F o= T A AHE sH=(Attitude) @} FHA W
(Subjective Norms) .25 [18] 2-5]¢} o] AAHL} TRAE E4 =

oy Vg HAOE HAAHA e Akl Ed R HuE 3 glo]
Gk okl AgE F dvt AE o Aol = w TRAY 5 &
| 2753k 4 Wl Ao} 7k o =rt AFEAF sl HXE FES
ARA o ®m ey, 5ol TS A= HE Ee 84T HE, T34

S
1=
9w 0 A B HoRw das nd 4 gl Aol

PN

Belief and 4

Evaluations Attitude

Behavioral

. > Actual Behavior
Intention

Normative Beliefs
and Motivation to
comply

Source: Fishbein and Ajzen (1975)

b 4

Subjective Norm

[ 2-5] &2]4 35 o] &(TRA)

Choong Lyong Ha, (1998)= BdlE ZALE 71w 39dA1(2001)2
E

Lgtol FujdlES. Ding and Ng(2009) o}z

Farkhondeh et al.(2011)2 7} #]2] 39 5o =S, 7AE21(2014)2 )
Do ~EF o]&Ate] Felay Audeg, A3ts £(2014)= AYHEH
o]-§ 1A YT A5, AWAH(2015) AHA T P52 o] E, Al

H(2018)2 dlofel & Hulo] 2~ AR AA 8] A& S8 &4 Aol
28 FHoE FYP4or T g o2y Aty AFE T



) TAM(7]%58& 59 Technical Acceptance Model)

TAM=2 % H Al 2"l (Information System)o| A2 =& AHS 93l Davis

(1986)7} TRAE 53] str&steto] 7idet Rdolth, TAMS] 42 HF

Qo] AA Q9o U3t o] E A&t Holv, TAMES
sl P

A AA 29lE tF e ol Al A At ¥

AFE g9 A4 4 D B
ae] F)B WSS 9187 98] WE7] 98] TRAZ o] eld W4 o] B

AS Rdgst= o249 wjd o= AFE-3F9 tH(Francisco et. al., 2015).

TAME HFE 89 A+ mdlz2 X w {84 (Perceived Usefulness)¥}
1A ¥l Al-g-9o] &-o]A4 (Perceived Ease Of Use) 9] F 7F4] &4 Ad & v}
gow Fo] 9lon, TRASH viIVIA 2 TAME HHFEH AHES 359k
(Behavioral Intention) = AR | zIthal ¥of glort, TRASH: e/ P&
©] %= (Behavioral Intention)s= 1A% F-84 (Perceived Usefulness)i o} 2}
Bl 5= (Attitude) ol A Al =8 ARGl whet AR AT FlS F38kaL vk 22
Ao 2, TAM2 TRAC ARE-# ¥4 79 (Subject Norm) &34 3 o]

H

- [e)
271 9 AANE =4 Astow By ¥3EA] 2tH(Francisco et. al.,

Perceived
Usefulness
L
A 4
Behavioral Actual
External ) .
Variables Attitude Intention to System
Use Use
\ Perceived /
Ease of Use

Source: Davis (1986)

[19 2—6] TAM(7]=548549, Technical Acceptance Model)
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o] % Davis (1989)+ 1A= 84 (Perceived Usefulness) ¥} Q1A H A}-g-2]
173 (Perceived Ease Of Use)<> -5 2] %= (Behavioral Intention)ol 7% <
e v AW B2 (Attitude) & B ARl wheh HASHS skl =4S
TAM Edo| A AAs7| = AAsIA Y. 184 Venkatesh & Davis
(1996) 7} AF&-2] €-o]A (Perceived Ease Of Use)2] A8 2918 A 3lS uf
= TAMe] A o]} Hi=(Attitude) & E3aFA] FATH1H 2-7] F=x).

o

rU

=
S

ol

Perceived
Usefulness
[
External IB;ahalwor?l SACI:JEI
Variables ntention to ystem
Use Use
\ Perceived
Ease of Use

Source: Venkatesh and Davis (1996)

[18] 2—-7] TAM1(7]&E485 91, Technical Acceptance Model

Azke] Aol whel, TAME 2 gol A AFHY Bed 782 dol o
FeH AFOz A o] A AL £ oS5 AT A
gl A% wdw g 4Ygudth TAMS 3 WA $3e TAM?

(Venkatesh and Davis, 2000)% 1% -84 (Perceived Usefulness) 413}
Qelo] gdo] 7]uke Fa v} TAMol el B Ao Adx]w f
| dHEHA BE s APt T8F &% Y. TAMS A1AH 2
2, TAM2E AF3] & Ei/‘ﬂi FoA T, AYA B o r[H]) &} AA] A
T ZEAAEY #EY, A9 F4, A9 =5 7 R ARE o) =E
gAste] F71E o] &4

25 59
b A Ao R me X" 4848 T 9%

_1

t

~
—

o 2-8] F=).



Experience Voluntariness

Subjective /\ /

Norm 4
Image \ \

g el

| \

Relevance Intention N Use
to Use Behavior
Qutput
Buclty Perceived
Ease of Use

Rasul Technology Acceptance Model

Demonstrability

Source: Venkatesh and Davis (2000)

[19 2—8] TAM2(7]&58 592, Technical Acceptance Model
2)

et

Usoll TAM2o1M 9} 2 =8 7hAa Y TAMS AYRFE 5
sk »dls dst7] 98l Venkatesh & Bala (2008)+F TAM3<S 7l
= O TAHSRE, TAM27F 9149 #8449 AAPHF-E F713E Aol
TAM3< Venkatesh & Davis (1996)%} Venkatesh (2000)¢] o]=] A8 =)
d A ARERold e el o8 FiE Tt 53], oA AA ] 7NH(H
FH A7 &, AFEH B¢ AFYH Ad], R S d2h 3 =A
THYIAE ZALT ABRHQd H84)7|uO0 2 Venkatesh & Bala

A

A
(2008)= NAH AFE9] ol A Q9 wdl& Jhatgich([219 2-9]33).

o
£

g | gasietAl AsEEA T 7%, 5
& Zeagon B45o] Be ATs AN AAE vtk

(Francisco et. al., 2015).
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Experience | | Voluntariness

Subjective -
Norm

Image
Job 1 Perceived
Relevance ! Usefulness

Oulput !
Quality

Intention Use
to Use "| Behavior

Result
Demonstrability

-
Eficacy

- J Perceived
Perceptions of 1 £ iU
External Control : ase ol Use
1

Anchor

Compular ARy Pl o S P Ty e

Computer
Playfulness
Perceived
Enjoyment ]

Objective
Usability |

I
|
|
|
|
|
|
|
|
|
|
L
F
|
|
|
|
|

Adjustment

Source: Venkatesh and Bala (2008)

[19 2-9] TAM3(7|&8593, Technical Acceptance Model
3)

TAMS W0l A28 7]+ 58 A9 gx Rd=2 FHI7HAE o
v o A thkstAl AFE o] ko). Bijith et al.(2017)2 <1E{Yl W7) 4=8-9]
ZZ, Ainsworth et al.(2017)< v|=o| Ao Erld A& & == Kawal

et al.(2014)& RFID(Radio frequency identification) E3$HA] A8 58S

Hemlata et al.(2015)+= G-= AFE T8, =UA2015) Erkd &
T TG e ﬁ?é}ﬂ A8l TAM E212 e g F8uds 2%

sto] A5 K&k gith. =gk TAMo] of 2] Eofel] FHA AF&H o & A
AFo Fa fAE, 2 (2010)2 TAMO] €84 112 A5-E Shumaila et
al(2007)& TAMO HEEAATE Partld} 22 Y59, Mohamed &
Nizar(2010)2 TAMS] 1#23 AF3l= & 1 5o A1 43sE BEA5 =
T3 ATER P o] gt



t}) UTAUT(E57|& 4859 Unified theory of acceptance and use of

technology)

AollA AFdel A7]se] AH R 4
AT BA F st HAT 2 23, TRA 2 TAM 9ox B wdoj
] o

RSN B GRAT AL 8 AuE BN

=l 3 3
<ol ek T H #HoR JAdS el ATHES} TFY] .4
gt olE gt o] = TRA, TAM, &7] Fo =9 Agd P5 ol&
(TPB : Theory of Planned Behavior), TAM¥} TPBE ZA3st =4 PC &
| B2d, A g4k o] & 1E|al AR|IA] o] & T 8 JHe AEe md g
RS Hugt ol EYE 8 7 BHd AA 245 THI 5Y
RES vhEo] ATH o AR BE9 %Eé gelstal 7= s B
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Performance
Expectancy

Effort
Expectancy

Behavioral Use
Intention Behavior

Social .
Influence

Facilitating
Conditions

Source: Venkatesh et al. (2003)

[Z2¥ 2-10] UTAUT(E¥7l+= 859, Unified theory of
acceptance and use of technology)
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Performance
Expectancy

Effort
Expectancy

Behavioral Use
Intention “| Behavior
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Social
Influence

Facilitating
Conditions

Hedonic
Motivations

Price Value

Habit

Source: Venkatesh et al. (2012)

[1¥ 2—11] UTAUT2(E% 7|4 $8%2 92 Unified theory of
acceptance and use of technology 2)

lo

UTAUT= 7|&g A3 2 244 2 g2 3
TE 58 d #EE T2 94 Al A skof 4
th. Alzro] Aol wel UTAUTE 7] a2 Abgyo] x2 2 i
FE RO Y 7ls ATl A&E ATk 18y TAMY} TRAA
UTAUTS 249 YA f-oA AU 5, 24 Yol A= 7]
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, MR} 7] AE el A EE = HAIAR] gl oigh
Ao} o] 2317} o] 3] FRFS =74 Venkatesh(2012) 5o A
UTAUTOl 7]zxste], A3 A om Anja; 7] 0] wWetoa A8 A
AzE BE 49 UTAUTZ20] vk st 5o A 74 Al =&
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o} 94 (2018)2 m—learning =0l WX A, 2FH(2015)2 2n}
EZ oJEg Aol Fulet #¥, vk, A H(2012) = Bk Al8TE A

=43 21(2014)2 doj2lE Hulo]x ARG =,
Hakan(2016)-2 2291 228 ¥, AbuShanab & Pearson(2007) AE Y W
W Mei et al.(2012)+= ERP(Enterprise resource planning) 89 % ¥
®, Anil et al.(2018)2 ¥FAe] AwtEE ofZgAlold 483 ¥4
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Communication Channels

! ] ] []
| i | [
H 1 I ]
i i H i 1 [l
Prier Conditions 1 0 1 H
1 Previous Practice | H ! !
2, Felt Needs/Problems : ] | ]
3. Innovativeness | : l =
4, Norms of the social i H : :
system 4 ¢ + + 4
- — .
% A - i A
Knowledge  Persuassion > Decision Implementation + Confirmation
f A v A 4
; 4
H ]
H ]
i H
H ! 1. AdOption — =———COntinued Adoption
~
H ! Ssa ¥ Later Adoption
i '~
i i Le*" %k Discontinuance
.
EEBEIEJ‘EQ CHARACTERIS- 2. REJECHION Sy Ctinued! Rejection
Dacision Making Ungt  =TICS OF THE INNOVATION
1. Soclo Economic 1) Relative acvantage,
Characteristics (2) Compatibility,
2. Personality Variables (3) Complexity,
3. Communication Benaviour  (4) Triability,
(5) Observability

[219 2—12] A Model of Five Stages in the Innovation—Decision
Process (Source: Diffusion of Innovations, Third Edition
by Everett M. Rogers, 1983)
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A EAFE- o Lol #3F Aol Sarah et al.(2014)= F7 284l SR 73
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TAM, UTAUT & B2 7le58& ZEE0] 7ile] #8274 o H=
o] o}, A A W V=52 MY A A FJoz sty =
U A3 B3bstn, dubd o g bz FoxpEo] Q1o Ao ® A &
T @857 (Tornatzky & Fleischer, 1990) wji-ol] 2] Ao s ¢
st7] A= Bu AEE 2y el =27t asi

olel wjAANA 7|&E-F2 -3 FF2 TOE(Technology Organization
Environment) >~# Y%=+ Rocco DePietro, Edith Wiarda, Mitchell
Fleischer(DePietro et al., 1990)9 2Jal 7§&¥8) 22 w2+ (Organization
context) o A1 ¢] MIS(Management Information System) | &1S- o]t 4= 9]
= 224 o v AEe 2y ¢ A (multi—perspective Framework) ©]
. ol 4l T EA2x0 3F & = 7] W2 (Firm Context) &2 8419
e 2 o] WX = J(Baker, 2011)S YERNE Aot 53] 3t
ITE A 9] Aeo]= o]k @9lo] I3tk (Swanson, 1995). o] T 9=
= 7Hte 2 gt 7| Al Ay LA~ o Al 7FA] W2k 8 4 (Context

elements) 2 A ¥},
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— Z 2% @2k (Organization context):

7191e] 543 ddo] o

A9 2 1 o5 59, tuel 49 FEE X
et 58 ot ALEN BAZ 9T A 2 T 24 ) WAY
Zo] QJaps wonw Ao AU} FAHS wF FF A Fr)

— 7]go] "=y 2E Fdcte AAA SAdS e A W
(Environmental context) :

BAA A2 A, B |A, FEY HA 5=
s, AL 5, A 7d, 7H AR, IT S84
Zo]th(Zhu and Karmer, 2005). 3|AF2] deF4 oA} A4
2 T AL #A= =28 A gol= AtelE @Al (DePietro et al.,
1990) ¢ &2 A 54l FEA o= ofEstaL o, A2E 7= x4
Al AYS adHed wAE A AY VeEs LR SE=E
Attewell(1992)2 dH 22X & A (Integrators) =& ALAHEES &3

2=

9% 7)%e] Ado] WRAoles LS WYL

o] Al 7FA] ®g; QA (Context elements)- 7] Haldl djgh Ak} 7
2 % Yehsd A2 s 28sta 7% A oAl A TS nE
T e AR HLO} 047<]E}(Tornatzky & Fleischer, 1990). o] &gk et g
S

= ogale] V)% B SEe] AFS MAmE AAw Ao 29 TOE =

A} YAk ARbE I o] § IT A8 Agtel]l 4-8¥ TOE 29 A3+ ¥
T& H sk B B3sh, e id Zdd fa =2e 2o
d o] &5 UEhliE AL obydkes B AR vE o R §4l A
A I} =4S AYste 57, 9% L FH g A F weks et
= odl 83 B4 = (Dedrick & West, 2004) 2% H7pkar gloh

o] Al 7}A &MA Fx= [19 2-13]7 2



Organization
ExternalTask Environment Formal and Informal Linking
Industry Characteristicsand Structure

Market Structure

Communication Processes

Technology Support

Size
Infrastructure \ Technological /
) Innovation Decision Slack
Government Regulation Making ac
Technology
Availability

Characteristics

[ 2-13] TOE(Technology, Organization, and Environment)
Framework (Tornatzky and Fleischer, 1990)

o] SaaS(Soft as a service)
3, 514, Al 7HEA,
Aroln, 23 £4L IT A9 2 ¥¢ 2 I £3 19

= s
5873 S4B 4 D AA GFoletn shgor], §7(2015)€ F



[3% 2—-10] TAM, UTAUT, IDT, and TOES] 7]¥ W=

o] & 59 g (151-10) AT Wl F2
7%5emd 1. AxE 784 -5 HEAS Hem
(Technical 2. AAH ALgHEA 7N s}
acceptance model) -7l FE&HGAANA Y 9H
TEHEHST L HE, AT ‘
AFgo %, AAAE —HZoA & o=
39t 7l 8529 3. 7t (+) — 3ol Ao A
(Unified theory of 4. 7|thx=™ (+) T&
acceptance & use of 5. AF3 A 3k (+) — A9 "3 HdA o) HA
technology, UTAUT) 6. &3 %7 (+) APEA A A AL

=z 2~ A=~ .
TEHT

AgOE, A

Moderators(t}o], 739,
kA A

— AFg RS} A4 ALS
A A e U 2
Ak 7% 58 o

il gt o] & 7. A= H) 54 — 48 Z(pre—adoption)
(Innovation diffusion — W3]l W3t B= (+) — ZRA2=O] 4k
theory) 8. A Fxo YHEA — ZA AXNFH £F
- 34 AF (=) - & 7tel e
TEHT - 534 (+), @43} (=) — gk 7] 58 o] &
ZA o] HAA — AsdAdA (+) (general technology
— ZAA ofH (+) adoption theory)
- a7 (+)
9. 279 ¢F 54
—_ }\]/\E'ﬂ 7HH01—/\(§ (+)
e - 24 - &4 10, 24 - AA AR, 78§
A=A (TOE) - 32, v dd 2 - 2A4Y was2 S
- 2% ZEAA — 2AR
TEHS — 271, o+ (inter—organization)
71e84 B 11. 7142 (Technology) - gt 7E 8 o E
— 24 (availability) (general technology
— E-Ad(characteristics) adoption theory)
12. 9% A4 274

A, A 5
1% A9 xe

@ ATAT APAT WES EE AR



A 43 ARA2"H JF 23
1) DeLone & McLean IS(Information System) A& =4

AuAze pe 2 Eae] Xk GRS olsishzul An Axw
(Information System)9] A& T+ AL 523 2 40]2 2 Delone &
McLean IS A& 22(1992) gH /\]Z:E“ ’d &1} ¥
U A A AAZ SEska v ¢
EA o2 19709} 1980 d tloll RS AT o]
ATFE 7o 2 19920 AHHA| 2
= R AAY AF g mde Zeqd 92 AEJAH(Delone &
McLean, 2003). 44 2 2 Shannon & Weaver(1949)7} =343 &4l 7]
A s RS Artele T4 A2 4G9 a8 o w sk 9
AbA% A9 Mason(1978)2] AH J& o] 2, 181 1981 I 1987
7K 2] AEA A FJE AZHMIS) ITES 7|REe 2 FHA2E(S) 4
59 xEA oA Akl Bl A

DeLone & McLean IS A3 Edo A "A| A FA"e 7|&X HF3S "4

B FAe ey 4TS SN, W, AEA NEE AE 9F o
24 e 753 43S AR LrAsY AR T8 AR viEe
2 o 4B oA A Hae sick

K

Y
(i
rr

jin)

5

P

rlo

N

r
%
Lo o

Ae 9 grol F45 Yehlle AoE 5 A
AbERLeE e AE Al AES ALE-ELY] o] 23k Ve S A s upEl Al
B e AR AE] WS e BEuSS WA " Ajad 2 A AE 9

AR AFY] AFES 45 T3 A A AE AR Al FEES v X1, o]

g3k JPEAR G2 HEHoRE A HH oz S v tH(DeLone

& McLean, 2003). [7219 2—14]17} 3 %2] DeLone & McLean IS A& =4
>
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3l7]17) ob =S AL R o]#@ 7] uEo Be AEAEo] "AFR"S 545

& A% & AR olslels] AsiAE o we Anst Basthn sl
INFORMATION
QUALITY \ ‘|.
INTENTION | USE
TO USE

SYSTEM QUALITY
y \ —

BENEFITS

USER
SATISFACTION

SERVICE / 7
QUALITY

[219 2—15] =39 DeLone & McLean IS A& E=(2003)

DeLone & McLean IS A3 Edo] g F2oA e} nprlA 2 "A1-8" 2}
"AREAF REERE"E M2 PR BEo] Qv "ARR" ZREA| A ZHZFo A AL
|2 SR T Aok kAR ARGl gk A A A 13 wA
A H & "AREAE SRR o]ojd Flo|w, mpz A = AR AL TR} 5

’

o} AW A1 olako] Holx A “Abg"elAl ki shelrh

of MG L AL WEE'S] AW 54 ¢ o] WA, JuA
iRlo] ) A B 227h AdEofof TR, A sEle] AT E AEA ) P
oA 2w el kel ghe Zha glvhm FAHIL, F& AHE" A}
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s o8] fraste] A Do) YTk ALgo] AL ALY Ei
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A543 Q% J1& FFAH ED(Task—Technology Fit Model)

Gt 7zl g AFA ol g AR A E e A g
3 8 Goodhue & Thompson(1995)0] TAMS &ste] Aokst F 7|&
et BA(TTF : Task—Technical Fit Model)= 7i%lo] 4FE 433 v
AR 7)Eo] dvhy Z xd&FE 7S 2v)ds 2 (Goodhue, 1998,
Goodhue & Thompson, 1995)°]t}. Z}HA|, 7] 2 54 1T A& 434
of thgk 122 7]mAbgel S A ] FFS vABRE 79 7ol A st
Tl 3 JFE AT W 7lso] | ol 7 dvts] AE 2 5
A A-HT RS Algate] o]l HA9 JardAdS & = A =9

2]
ef Hare] e & g vk oot Al Rl [1Y 2-16]

Task | Perfomance
Characterstics o Impacts

_ | Task-Technology

b Fit
T echnology . A
Characterigtics e Hlizghen
Source: Goodhue and Thampson, (1995
[2%] 2—-16] Goodhue & Thompson(1995)2] 5 7<% 234

E Y (TTF : Task—Technical Fit Model)

Goodhue & Thompson(1995)0] A|¢tal A5 7)< Z

ot

o <

o
o

A=

=
o V=54 - 7le2 Jido]l ol ARESE = (Goodhue, 1995)
e JHEA - dF B dF H5FA, dF vE, 452 T84



(Carlos Tam & Tiago Oliveira, 2016)°. &, 324 BaA A=
(MacCrimmon & Taylor, 1976)0. % Y+ ‘&O]E, t}A (Van de
Ven & Ferry, 1980)5 o2 &

o 714 A3t - HZA (Accessibility), Al Y (Assistance), AF&HAEA
(Ease of Use), A 2~81x1&]A (System Reliability), 24 (Accuracy),

3.3 (Compatibility), X5 g<=(Level of Confusion), A|A]

(Presentation), =& 4>=(Level of Confusion), Al A& 4= (Level
of Detail), 2]7](Meaning), &4 (Location)?] 127} A¥do =2 EF
(Goodhue, 1995).

ol JHFE 7|Wto R St= M 7=y A 5 e dXE ¢
A 3 Q7] ol EARQ] e} 7EAbES EAI = T (Topi
et al., 2005).

TTFE AH&& ol d A+ A2 ¥ A|=8 (KMS) AHE-(Lin & Huang,
2008), 21 A}-&(Shang et al., 2007), 91 7|9+ 48]~ (Junglas et al.,
2008), 81 7]% AH&-(Lee et al, 2007a), 3ts5 #2] Al =RH(LMS)S ©]&-¢
d7 4 F(McGill & Klobas, 2009) 5] JoH, dF AFE m W7 A&
O =E Argslr] ¥l UTAUT(Zhou et al., 2010)<} A3HS, A A A&
ko] -4 7ol ARE Y =B AWEl] flal TAM= TTFSF Agsto] A
& %18 (Thomas Schrier et al., 2010; Yen et al., 2010)3}$lt}.



A71E A9 &=

1 4 (Uncertainty)
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(Pfeffer & Salancik, 1978; Das & Teng, 2004)
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2) 49 % (Absorptive capacity)

Cohen & Levinthal(1990)2 =49 Z4 -9 4 gloz S99
(absorptive capacity)?] 7NdS 2708t S5k 31X 84+ (1) 9
o &= Arol itk 7F] Q12], (2) 1L ARE H-o A2 0= F3}A]7]
= A, (3) T ARE A5t 8P4 F4 o A8)ste Ao=E N

2R A2 7)Ed A4S AX et g 0
g HAeta Qg Aol 1 A £3E 9l He] 3y, v
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[ 2-12] S92 A4

A2 FEr93e 74 Y
Cohen & @ 7}A <14 (Recognize the value)
Levinthal(1990) @ & 3}(Assimilate) @ %-8-(Apply)
Heeley(1997) O &= (Acquisition), @ ZAH(Diffusion)
@ A3 Technical Capabilities)
Lane & @ <1A]/E7F Recognition/valuation)
Lubatkin(1998) @ 53}(Assimilation)
® A& (Application)
Zahra & 1. ZA 4 &4<9% (Potential Absorptive Capacity)
George(2002) @ &= (Acquisition)
@ & 3}(Assimilation)
2. A3 A F49% (Realized Absorptive Capacity)
® A3 (Transformation)
@ %8 (Exploitation)
Lane, Koka & D EHM (Exploratory learning) : 2121 % o]&}] (Recognize and
Pathak(2006) understand)
@ A3 (Transformative learning) : 7}x] Y& 9 F-A]2 9
5 3}(Assimilate)
@ &-&(Exploitative learning) : 3}8 2542 A& (Apply)
Todorova & @ 7}j]°J5](Recognize the value)
Durisin(2007) @ #5(Acquire)
@ =3} (Assimilate)
@ A2 (Transform)
® &8 (Exploit)
Lichtenthaler @ E-M(Exploratory learning)
(2009) @ A 3ZH(Transformative learning)
©)

&8 (Exploitative learning)

F) AYATE

AT} A



3) 71497} A4l (Entrepreneurship)

Schumpter(1934)+= 7147l tigk goje} shA 7147 AAL A& 0=
AEE H3lE F8ts Fxd Adgd oz At o= S, 713
Fapeto] AdrE Fall AEA WAl 7 #d (Miller, 1983)¢]2kar ¢
T At WE A U g wEdAE e o S5 A A
Aoz HE o]Fo] U A= HHAAA, FALEE] vd g4l 571

FAFERTV] 2 TR TAAYY d8s 171 A (Bass,
1985)0.2 N2 7182, 1832 A48 5o Ao g /g I
4 T3S stk (Kuratko & Hodgetts, 2007). 7147F A& Al 2SS of
dom FE ATEH oy, gE o] Agel= A& 7Hed dsF A
(Kaufmann & Dant, 1999)°¢|t}.

—

o

Lok 7197 A2 R FETE 7Yl Eso] Hal IRt 54
o] &§&kS HFO v & (Shane & Venkatraman, 2000) #lx] 7] oA Ha 2
Zkel 7147t Al 71 UF-9] gAlS AsiA 7o o F @8-S et =

ste] Zl=7k 7=l AaE 7L§}(41%ﬂ, 2015)A171

1317k AAle) PR Apael wek Aol glo} Awbd o Ha4,
A3 #5A, 113 A (Kreiser, Marino, Davis, Tanf & Lee, 2010) 2.2 o] &
A5 T3 Jldel MZE FAR A4S F7T 5 Ao (Dess &
Lumpkin, 2005), 719 AAHE A7 3oz E 4 v (Chang,
Lin, Chang & Chen, 2007). 7117} A4l A4 2811 A4, Az,

AHAGel et +8 A= [ 2-13]19 2o

HHolE 5 ARAARARE Foko] oS M Haddse ZuAl
ol Haste] ZadAo] Al £ YxAst HAlF 7|ETF stey Jloenw
T8 A ARHEFE R Hadds e 7147 Aalel e T (A
A, A, ol=r3], 2016). AvtE ] Fg-ol= FAF thH] & el gk
LA, A, MRl FY4d 55 FAl tiE ooz (s H, 2016)
oz dAstaL glo] o]& S&e] fsi s HEA] 7|grE BAlE v e R
AR dalo] avs= A okt & 5 3



71971841 A7 kel 22 vE2Yx A Fa lem=
(Galloway, Kapasi & Sang, 2015) 7|97} AA& AAS A7) A=
A7) 318 ZEatE d T (Mueller, 2011) 24 7199 AFYIA = g3 L

A
[ 2-13] 7147k Aol +48<
7489 M 2 FedT
EENE - AF ® ZEAZ A" H]—Z—‘%i &, A =24,
E-AAE AEA Fdsk= HHE (Woodward, 2009)
— 7, S ZREA A T :rL’H dun G e o
wg] =8-3= EA (Rogers, 2010)
A4 — AT AFol AR Fole AR ORE AMEL V]IE
¥ &35t= 538 (Dess & Lumpkin, 2005)
- A FHAAY AIRTAALE AAH B wFo 93
AR E = Blo] ol Hl=U 2 S oA Al s E3)
A4 (McCarthy, 2000)
15744 —Hl FeAES didste] AldS dAsk] AE A=4

% (Lumpkin & Dess, 1996)
_ A F)el7) AE FAA Ao T 2T}

Y2 AHAA 7} =om 7| 7E ko] FA A Q]

A 3L —

38k (Kresier, Marino, Kuratko & Weaver, 2013)




4) F3 A (Intangibility)

TP L A7) glo] vl S=7) glon, f4A Fostr| e, AAFE7] of
Hal AAlF o7 Hotalr] 44 28 A0 & (Berry, 1980), &8]% A7) &
kA ol A A ol a P ES o|u X & A FT = gl HEE(McDougall
& Snetsinger, 1990) Al3F3 AMu| 2o BA S4dolefar Hojdh o= vt
Laroche et al.(2001) T3S thxfdoz BRI ed 2 W& [%

2—-1413 24},

d

1%

AN

s Ve
2o 784 Aubs o FPYOR AAFAL g HHOZ AF
A5 AF, Az &

= L 4
(Physical Intangibility) 27+ o]&3 #dd & Q=

)

(e}

AR AT B AF T AE|AE dufg FAH o=
(Generality) elx|slaL JAEAE AYsl= 7
o) TEl(FA= oz Ity oz Qx| 4= 9l o}

=
A, A 125 58 AFIE Subgele
]

A 754 Aol Beldon AT slerk 5 a4 4
(Mental Intangibility) S 7R oy AAlK o w utolEty] o]y e EA
) DAY S| AER AN B 5 )
-
Aulzs vIE RN §84 ) FRAS £8 Ao 24 7
o] MH|AE Ftdhs BAlolA A= =2l woj gt o] A&l Anlx mf
% %@011 weg A sE dibon BAHeR el FES 49

Zeithaml et al., 1985). o] &4 ?ﬂﬂr !'%?ﬂ,] A&

847 gtk Aol FEaoRAT. 23, AV AFEE BAHoR e



AEY ¢ B D?‘é* T TS et 739 dEAE 490
(Shostack, 1977). o] A= FHAL ZA7}

A FEALS nAk 99 (Blois, 1974; Laroche et al., 2004), Z23}2]
’d (Rathmell, 1966), Au]2=9} 71ulx]e] = 7o) vyt Er7153h
(Martin—Ruiz & Rondan—Catalufia, 2008)& S 7}A]7]7] dj&o]t}.



5) AHF<=4](Financial Readiness)

Aol FHl ok ARA|2E FAle] Y Ato] o] HAl= o] B A ATl
A BAE Y (Haug A, et al.,, 2011; Chwelos et al., 2001; Grover et al.,
1997; lacovou et al., 1995). BH 7% F2h= T2k Aol a2 Aghe 7}
AL A= Aoz Qe e FA ZrAES st 44 & g den
2 ZH 7l FAY o3 o]o)g SHskE AL dAH R 2 A% Y
oA FL3 Aow HrE 4= Qi (Love & Irani, 2004, Haug et al.,
2011). =& o] A7|sg 83to] AREetaL, A&HH 0 55 S A

T2 AYhe T 23 22 (lacovoy et al., 1995)9|t}.



AT7TA AYAT AAAE

HJH, PRI A3 FIR)A, AL, 9918, 257l
EE SPASE 20kE BPTES /A4 ) R FEUSE Y
St AvtERY AT FEol F4719 AR 1AE 2906 B9 AT
Patoieh. ARpE of AT WA PRFEY AvhE FF FH &)

o 23}5}

bstetzlel = ta FAI7F S o]

al

2 =

(2014 3HEH71RE 20161 1€970A]), A di%d= 10171 7]
= L

g =Fe] AaAE FF ArlAe o Be /9

al

A~ EHDHAT} OIF]
C%D

M

~.__ Leadership .~ ™
B “SUHL
. \\
HET| 8 . S
Government _ HZ N i | B B
- Ass_iSTanfe l &= \ // AD}E""H ;‘=r ™ HS o =
_ N — } Sma'ﬁad"—‘r} 4 ~H CD;': -E;ﬁ?\ene’s J
) . Tmplementatnnr\_ - f s _
-E! o H—... ~ J_J_..--'
E_J:‘—Temil o /

~__ Consulting _ y

L %:u :;15-_""'-.
Org.]rﬁ'?at on r/

i Paticipation _~

(28 2-17] &vESHE A&F 50 Ta7|d A" mA=

‘]
QRQlel] #3 AT (HFE, 7144, 2017)

A

[

gﬁ

Danping Lin et al(2018)2 =< A&t A4S dido= TOE
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Total ) Total )
Variance % Variance %
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"""""" 42634 6.930  51.699
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"""""" 71297 3.414 64498
"""""" 8 1.247  3.280 67778
"""""" 9 1.058 2783 70562 7
""""" 10 1.003  2.640 73202
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THo)2 3.81 714 —-211 -—.123

TH3 3.83 717 —.281 .235

THo4 3.86 692  —.258 .040
HooAgto] o] VEEA S} AFEE [F 4-7]19 AY 2] A s
73 Y3 dx%2 =43l Cronbach?] aA|4E o] &alo] Al e AL
AAEAT A E 7ol A AEE F7F glom, Ak o] T8

TAAY A AL 6772 78T e o R YRt o, AiE ol d
816, T3 A &4 820, BIAA 844, 7|7 A 876, FFA= 921,
SIAMF R 911, A4 =] 878, AF-AY 789, 7Y A Y 913, 789
904, WFEER 921, Q) 877E AA 3H7ol9e 1 A

9ol 3e1oE APAE AR+ AAEIIE, 2014) A, A ©
T Ak selstolni AiFEE el
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3) ANOVA -4
) 715w A ol d o] A

NOVAE 2 A&}k

M= A
Bato] ohd 7 §o ﬂ

719 B0 wE A o]de] o] &
Tt} Levene? &2t AAS AAStY &
o

ANOVA ¢l Welch test

il
—10 e
=2 2

A A ) b frelst 2ol 7t @
AP EA S AA) gt} AFEEA S ANOVAO| A= Scheffe, Welch testoﬂf\i

Games—Howell®] AFEEAI S 2 A3}

719 5ol wE A olf e tolE FA % A, Fa ufd wE
A2 o] (p=.379>.05), =& tofoll W& A4 o] H Aol (p=.071>.05),
A Sl mE A o3 2kel(p=.377>.05)= I3k AFol 7t Y= AL
= Yetgth dFel mE oA olF Akol(p=.014<.05), & 2ol TE
)\h;ﬂxi o] ] j].o](p:_05():'05) o]e:l .ﬁLEI_oﬂ u:}% )\h;ﬂxi o] ] ;2].0]
(p=.007<.05), &7 ol W& A o5 Aol (p=.033<.05)= 2§ 2
o] & Wetdth "k 1k Fogk 2ol7t e 5/l s ANOVAOﬂ"i'E
Scheffe, Welch testoll4]+= Games—Howell®] AF24-& AA|gE A3} o
A= A, BREA] JF(M=4.34) 0] A-sAH(H-3F)(M=3.94) 5ol 1|3,
e ol WallM= TRz @Al o3l HE(M=3.98)0] ICTM 4§
(M=3,57) Fctol] mlaf 4 ool thall =7 Q1Askal = A= e
woh A28 e [3E 4-8]3 ok
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M SD F D
71 A7 (A) 4.06 58
A5 2% (B) 3.94 63
7171 A1(C) 414 54
we A, =A (D) 4.34 A8 2912\ A4
A7}, F4&, AHE(R) 4.18 47
7] €} 3.99 45
1009} = "H(A) 4.05 56
10091~300%] =]2H(B) 3.98 56
30091~5009] ] ¥H(C) 4.04 60
& 5009~1,000¢] W]¥H(D) 3.90 70 203l 050
TR 1,0009~2,0002] #%HE) 412 50.
2,00091~5,000¢] m]WHF) 4.25 A8
5,00099~12% " YHG) 423 55
12 o] (H) 3.67 51
507 ©]sHA) 4.01 57
51%~100% (B) 415 55
olg  101%~5009(C) 3.97 59 - P
TE 5017~1,0009 (D) 4.04 46
1,001 ~3,000% (E) 418 49
3,001 o] (F) 4.29 52
719z 4.09 58
T8 o7y s 396 54 Lodo| 379
A duk Azt 413 51
T 7| 4.07 53
sg AN AREEH(A) 404 68
;o"k A+3H, G2 %E5H(B) 414 51 2700 071
T BH71E £R4(0) 400 56
ICT "] & &(A) 3.99 58
4 712(B) 4.06 51
T 0 415 62 2AL) 033
%7r2(D) 4.30 53
719 =22 (A) 413 56
Az NAALERIAEH)B) 405 58
g 1.035 377
T AFAY A=(C) 4.06 50
AHEAD+72 €4 (D) 3.94 50
) ' Welch test & Games—Howell's post—hoc test



W 1956 vk FEH Syate] 4

719 B4 mE 534 £49 o] BA4S 9
t}. Levene?] =84 AAL

ANOVA <l Welch testE AAIsFSleE A IF /-3 2ol 7} = 74
AREA S AAIRIT ARSE4 2 ANOVAOIA = S

Games—Howell9] A}SHE-28 A Ak},

719) 54l wE T £ 2folE EAT A3, JFel wE 7
&7 Abol(p=.854>.05), W= FFiEel w2 Fg4 &4 2ol (p=.104>.05), <l
g JfRo)] WE REA & 2o (p=.374>.05), FL& Mo 2 FFA &
g AFol(p=418>.05), §8 ofol] me 734 é*é }o)(p=.489>.05), T
Fooll WE T34 &4 Aol (p=.123>.05)% frolgt zto] } 9= Ao )
ERstel. A R0l whe F3 4 £4 240] (p=.029<.05)= ol & AtelE
Btk A W& (& 4-9]9% 2o
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[ 4-9] 7199 A & T34 £ o] i+
M SD F p Post—Hoc
71A17H1(A) 349 72
s AHH-E) (B) 339 .75
- A7I71A(C) 3.36 .82
W aq weAD) 544 g7 o B
A%, 54, AWEE) 3.36 84
7)g 349 .68
1009} HTH(A) 329 .66
1002~300% w]7HB) 356 .70
30093~5009 "]7HC) 316 .87
mjZ  5009~1,0009 w]RHD) 333 .84 15| 104
TR 1,0009~2,0009] 1EHE) 341 .71
2,000%1~5,0009 W%HE) 355 .75
5,0009~12 17HG) 352 .80
12 o] 3HH) 355 .79
50 oJsH(A) 3.34 .65
51%~100(B) 332 .82
olg  101~500%(C) 341 .78
5 501%~1,000%(D) 352 .73 -1 &
1,0018~3,000%(E) 355 .73
3,001 o]AHF) 356 .83
719 1A 345 .75
T8 o7 oHF 3.38 .76
a7 ek LHjzt 347 72 46| A8
T35 718 3.22 .86
g 71Al/7dn) A5 3HA) 346 .67
E‘O"k A+, A EHB) 346 79 717 489
T BH7JEF EFA(C) 336 .75
ICT " 4-8(A) 331 .71
3¢ 71%(B) 350 .71
T T7H(0) 3.38 .83 Lo40) 123
=71(D) 360 .94
7|9 = A (A) 351 .73
Az WHAA(A719EH)(B) 330 .78
22 Anse 22(0) 365 70 3.033  .029
o TT oT N =1
AHA L+ 74 D(D) 350 .68

=

)t Welch test & Games—Howell's post—hoc tes
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) A5 Ael o BEAA o] B4

oX,
o
2k
o,
2y
1%
o
{0
%
>
e
@)
=
>
il
1>,
>,
ol
ol

2
iv

719 540 e =34

=
Levene?] 54t A4S AA|5H

A Alskeh, AFZEEAS ANOVAO|A & Scheffe, Welch testo A&

Games—Howell9] A}SHE-2-8 A A|skt},

ox,

719 540 wE BG4 Aol A A, dFo nE Bl
(p=.982>.05), Mi& 7Fiol] we EFHA (p=.175>.05), 19 JFEol| &
A Aol (p=.238>.05), 58 Ao W& =554 2ol (p=.550>.05),
3 Tl 2 B4 2ol (p=.099<.05), A= FFel we 284 A
1(p=.502>.05)% f+2|%k zFo| 7} ‘Si% Ao g et ey 8 wokl
& =944 i}o](p 001<.05)= F9 8 #Fo] & Hepideh Fe 1F 79

2ol 7F e SAdol S ANOVAOHH Scheffe, Welch testolA &=
Games—Howell®] AFFEA1S AASE A3 8 okl tisiA = 7] A/ 4]
A5kt A8 e BT 85k I (M=3.72)0] 7|A/Ad¥] 253}

£ F&ste Ad(M=3.32) 2t &80 tial] =4 4kl = Ae=

O

&
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(% 4-10] 7199 54 e 2844

A

M)

= -
M SD F p Post—Hoc
7)1 A7 (A) 3.55 .69
A& 2H(5-5) (B) 3.59 .65
- A7171A(C) 3.57 .82
W aq weAD) 61 g7 8 98
A%, w4, NHME(RE) 3.65 .87
7| E}f 3.62 .67
1009 W wH(A) 3.48 .65
10099 ~3009 W wH(B) 3.57 .66
3009 ~5009 1] wk( ) 3.43 .89
2 5009~1,0009 #%H(D 3.74 .72
FE1,0009~2,0009 U]UJ 3.61 .76 Lard) 175
2,0009~5,0009 7 H( F 3.76 .76
5,0009~1% wwH(G) 3.36 .82
1% o]A4HH) 3.68 .77
507 o]3sk(A) 3.45 .68
519 ~100%(B) 3.55 .71
old 101 ~500%(C) 3.60 .72
TE 501%~1,000% (D) 3.80 .73 -] %
1,001 ~3,000% (E) 3.70 .74
3,001 o] AH(F) 3.62 .87
719 27 3.58 .76
T8 o714 o4 3.71 .66
74 Ak Azt 3.55 .76 705550
> 7| 3.49 .72
sg AN AEER(A) 3.32 .69
pop AT3HE R9AEHEB) 37276 6.992 001  B>A
" B+7lg % A(C) 351 .70
ICT "H&(A) 3.49 .68
T4 71%(B) 3.70 .74
T T 3.56 .75 21071099
Z7r2(D) 3.44 .86
714 =242 (A 3.65 .76
Ag WA fﬂﬂ?j 353 .73
28 AR 32(C 354 81 786 502
o T o
ARA L +w7H OJ (D) 3.59 .60
) ' Welch test & Games—Howell's post—hoc tes
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719 548 mE 71947F 44l ko] 4S5 #1@l ANOVAE A A8l

Levene®] 5841 34 AAste] S4To] obdl F-a o] 34T ANOVA
[e)
o

AA gLy AFSEA LS ANOVAo|A+=  Scheffe, Welch testollA+=

Games—Howell9] A}SHE-28 A A3k},

O

7190 540 whE 7147F ZAle] Apolo] dia EAg A, dFol wE
7197F A2l Aol (p=.089>.05), W& JFEe wE 7g7F A4l Ao
(p=.479>.05), Q1% =l W& 7I47F G4l 2ol (p=.120>.05), =8 3170
w2 7197F AAl Aol (p=.165<.05), & Foko] w2 717} AAl 2o
(p=.431>.05), & Tzl W& 7I497F ZAl ko] (p=.070<.05), Ab= &5+
of W& 7197k A4l 2ke](p=.412<.05) 27 o8 zko] 7} gl Ao =
Elel 1A Wee (X 4-1119 ok

W
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[ 4-11] 7199 54 W& 7197t A4l o] 4]
M SD F p Post—Hoc
7] A7 (A) 3.69 .75
A5 2H(F%)(B) 351 .81
- A7171A(C) 3.60 .76
W 44, wEAD) 70 gy 9L 089
A7, & AHE 3.90 .65
7 Ef 3.81 .81
1009} m|RH(A) 3.70 .74
10021~3009] v %H(B) 3.56 .66
30091~5009] " wH(C) 3.77 .94
w2 5009~1,0009 "%HD) 3.44 .92
TFE1,0009~2,0009] 7 BHE) 3.65 .79 936|479
2,0009~5,0009 7 "H(F) 3.74 .66
5,0009~1% wwH(G) 3.88 .64
12 o]%(H) 3.70 .80
507 o]3sk(A) 3.65 .71
51%~100% (B) 3.80 .71
old  101%~500%(C) 3.52 .86
TE  501%~1,00018 (D) 3.79 57 »'] ¥
1,001 ~3,000% (E) 3.64 .74
3,001 o] A(F) 3.83 .82
7194 a7 3.74 .76
T8 o714 o4 3.57 .81
a7 Ak Azt 3.54 75 1709 .165
T 7)1 3.74 .73
g 1A AEEHA) 3.61 .78
nop ATTA $IAEIHB) 373 76 844 431
" B+7IE £F4(0) 3.63 .78
ICT WH&(A) 3.57 .73
T4 71%(B) 3.68 .75
T T 3.69 .87 2:369) 070
Z7r2(D) 3.98 .67
71 = A A= (A) 3.73 .81
2 “17F?<1%J(rﬂ7l°d§3?4)(3) 3.60 .76
22 AuAY A2(C 76| 60 960 412
CRLE o
ARA 9 +w7H OJ (D) 372 .72
) ' Welch test & Games—Howell’s post—hoc



o) G5

ol Welch testZ 2 A3} T}

1
s

Welch  testoll A

T Scheffe,

ANOVA®°I A

] g

EAPN

Games—Howell2] A} AL

402>.05),

Fel(p
zfo] 7} o

.024<.05),

s

Fol(p=.290>.05)& ¢
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o

Fel(p

= Triel o

LHERSL T

Fol (p=.002<.05),

Aol
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027<.05) 9

AT Fiol HE F5UF 2ol
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3|
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ax
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[ 4—12] 7142 EA wa T2k FJo] &
F

- 116 —

M SD p Post—Hoc
7] A7l (A) 3.55 .78
A& AH(F-5) (B) 3.33 .82
- A7171A(C) 3.42 .75
ue Azp, A=A (D) 3.53 .72 1.501) 189
A7, F& AHE 3.65 .81
7| E}f 3.64 .80
1009 wwk(A) 341 .70
1009~300%] ©]¥H(B) 3.49 .78
3009 ~5009 1] wk( ) 3.48  1.00
2 500%~1,0009 nllﬂ& 3.17 .70
TFE1,0009~2,0009] w5t 3.44 .82 2340|024
2,0009~5,0009 7| J F 3.44 .83
5,0009~1% wwHG) 3.65 .74
1% o] AHH) 3.76 .76
507 ©o]3k(A) 3.37 .71
51%~100% (B) 3.62 .79
olgl 1018 ~5009(C) 3.35 .82
TE 501%~1,0001 (D) 3.60 .80 Wy U
1,001 ~3,000% (E) 3.49 .76
3,001 o] AH(F) 3.81 .79
719 a7 3.54 .79
T8 o714 o4 3.33 .80
17 o w7 351 g6 oob 402
> 7)1 3.53 .86
sg AN AEEH(A) 347 .79
;o"k A+3H, 9AE3HB) 3.57 .78 1.243 290
" B+7]EF £F4(0) 3.43 .80
ICT WH&(A) 3.37 .72
T4 71%(B) 3.46 .78
2F F7HC) 560 g3 920 002 D>B A
Z7r2(D) 3.93 .82
71 = A A= (A) 3.63 .82
Az WAL EE)(B) 3.36 .78
25 R4 A7) 356 65 o0b 0%
o T o =1
A5FAL+0 AL (D) 3.57 .71
=) ' 1 Welch test & Games—Howell's post—hoc



uh) 7195 whE BATR Afe] wA

719 EA4el uhe 7197k AA Aol EAS 98 ANOVAE AAlshelr.

Levene?] s#4t A S AAShe] S840 ofd 799
[e)
o

A A, AFERA S ANOVAO|A = Scheffe, Welch testo]A+=

Games—Howell®] AFEEAIS 2 A3}

719 B4l & 3|AF FR9 FolE AT Ay, Fol wmE AL Af
B (p=.641>.05)= 193 zo]7t 9l A2 Ve mjE&f R e 3
Ab TR ZFo] (p=.000<.05), Q19 FFEe] W& 3]AF 75 2ol (p=.000<.05),
Fo o g 3|A} FE 2ol (p=.004<.05), F& Fofo] W A} FR
2}0](p=.004<.05). &4 =50l w= ﬂ/\} TR 2ol (p=.000<.05), A5 F57F
of wg 3JAF 7R 2ol (p=.000<.05)= 23+ AfolE YEpAT. Fk 1H
frol g 2kol 7t gl Sl o ANOVAoﬂAit Scheffe, Welch testol] =
Games—Howell®] AFFA1S AA|SE A3} v Fqf Bol| s 1% o]/
A (M=4.05)¢] tt& RE IR} 50009~1% #RH(M=3.66), 2,000
©1~5,0009] ¥H(3.59), 1,0009}~2,0009} w]rt He(M=3.34)°] 100} w|qt
HHM=2.80) Bt} 3|} gFEel thal] =A 148kl Sl Ao ® YEpston,
e R gisiAl= 3,001 o] JH(M=4.12)¢] t}& & Joroh
501~1,000 FA¥H(M=3.78)°] 51~100"% HH(M=3.24)3} 5094 o]|a} %

=
=z

ﬂ

T

(M=2.81)%t}, 1,001%~3,000% FAH(M=3.53)3 1019~500% gt
(M=3.39)°] 509 o|a}x o] Hl3)] 3|A} F20] tha)] =4 QA5 Y= A

o2 ettt Fo A gisiA s dukinz ool 719 (M=3.65)0] &
Ffde] 7199 (M=3.04) Bt} 4= Fofol| s = 7| A/ ] 253t}
TALAN~E S B R HAh(M=3.55)0] 7| A/AH] 53 8

=
FHAE 88l A (M=3.22) 2T}, 34 530l s

glol 34 7E &
= S 23 AI(M=4.13)7} b2 BE WA BT, S EA(M=3.66)= ICTH]
A8 GA(M=3.02) 1t} 3|A} qf Kol tisl] A A48t e Aoz YE
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[ 4-13] 7199 SA W& 3| TR Zpo] 4]

M SD F P Post—Hoc
71 A7H] (A) 3.35 .99
A5 2% (B) 3.35 .79
_. AZ71AC) 3.34 .86
WE AR, 9E=A(D) 3.41 .85 677 641
A7, =4, AHMEE)  3.59 .75
7 e} 3.47 .79
1009} = "H(A) 2.80 .83
1009~300% ®|¥H(B)  3.22 .73
3009}~5009} ©RH(C) 3.23 .80 H>G.FE,
500~1,0009] |RH(D) 349 .58 o oo D,C,B,A
1,00091~2,0002] "%HE) 3.34 62 GFE>A

2,00091~5,000¢] ®|¥HF) 3.59 73
5,000 ~12 HTHG) 3.66 .07

12 o]3(H) 4.05 .84
507 ©]sH(A) 2.81 75
514 ~100" (B) 3.24 .84 F>E.CB.
ol 2 101%~5007(C) 3.39 .70 e A
TR 5019~1,0008 (D) 3.78 .56 D>B,A
1,001 ~3,000% (E) 3.53 .76 E.C>A
3,0019 o] AH(F) 4.12 .84
719 A4 (A) 3.40 .85
F e t7l4y skd(B) 3.22 .81
a7 duk 4\ =H(C) 3.65 .90 4.564 1 .004 ¢=D
&3 7]#(D) 3.04 .81
g AN AsEHA) 333 .84
;; A+FA, $£9A%8(B) 3.55 .77 5.872 .004 t+ B>A
T B+7IE £340) 3.22 .95
ICT "] & &(A) 3.02 .87
Z % 71%(B) 3.40 74 D>C,B,A
FF Z7H(C) 566 gy L0000 ey
F7r2(D) 4.13 .84
719 =22 (A) 3.70 .81
A 7 RHALE7IdEE)(B) 3.15 .83 12836 000 R
T AAFEAY A=(0) 3.39 .89 ' ' ’
A AL+ L(D) 310 .77

X

© Welch test & Games—Howell’s post—hoc
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RIS
o

(o,

A Tl tiei A= 7SR A e 28k Y (M=3.70)°] Rzt
(M=3.15)3 UA A+ AR A AL W Joau vk (M=3.10) 1t} A} 1f
ol =AMk e Aow etk 34 WE2 [ 4-13]%

St

=

ol

b
ns

A ANQER) e AR B Aol BA

719 54 2 A4 374 zbo] A4S 9d ANOVAE A3t
Levene®] 4t AAE AAIste] SAte] obd 5o+
ol Welch testE 2 +r
AAETE APSEAL ANOVAO|A+=  Scheffe, Welch testoll A&
Games—Howell®] AFSE-415 AAIgT) 7]§) 540 W& 44 8749 Afo]
of tisl &Ag A3, dFel wE B4 B4 2ol (p=.335>.05), & L7
o W& AR 74 o](p=.511>.05), =& Fofoll W A 37F o]
(p=.326>.05)= 2§k zto]7} obd Aoz Uehstt) vlE il e FA
&7 2Fol(p=.000<.05), 1% el whE 44 74 Aol (p=.000<.05), &
e e ﬂxg g8 2ol (p=.000<.05), A= Tl W& FA 24 ~
°](p=.007<.05)= &g+ zte]E HERHTE "t IF 723k Afol 7t e &
ol o3 ANOVAOJ] X+ Scheffe, Welch testol] A= Games—Howell2] A}
A AARE A3 QI arEe] s = 3,000% o] FeH(M=3.84)°]
101~5007 J¥H(M=3.34), 507 ola} HF(M=3.17)°l| H|al], &7 =l i
M T2 @A o]l Fe(M=3.81)¢] ICTH A& (M=3,14), 7|%
(M=3.43) ekl Hlal], F3H JH(M=3.68)0] ICTH| A& Fhol| H|3| 24
Aol Al =A AAskaL e Ao R vEbwth 1A W8S (% 4-14]9
}.

il
>,
>
ol
oy
¥
Bulgl
N,
AV
o)

-

Mo
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[ 4-14] 7199 54 & ZA 374 xfo] &4
M SD F ) Post—Hoc
71 AZH] (A) 3.40 .74
s 2H %) (B) 3.35 .71
. A7171A(C) 3.57 .69
VT a4 weAD) 597 59 LT3
A%, w4, AHMEE) 3.44 72
7)€ 3.49 .70
1009 w]=HA) 321 .62
10099~3009] "] =H(B) 3.28 .74
30091~500¢) T %H(C) 3.32 .85
w2 5009~1,0009] H¥H(D)  3.28 .63
TR 1,00091~2,0009 #|vHE)  3.36 .66 4638|000
2,0009~5,0009) m|¥HF)  3.58 .68
5,0009~1% H|THG) 3.67 .64
1% o](H) 3.72 71
507 ©]3H(A) 3.17 .60
51%~100%(B) 3.39 .79
old  101%~500(C) 3.34 .69 F>AC
T2 5017~1,0007 (D) 544 g 0003 000 po s
1,001%~3,000" (E) 3.72 54
3,0019 o] AH(F) 3.84 .68
719 3A(A) 3.42 .70
T8 o714 skE(B) 3.40 .73
EECSP AP RE PAVIG) 551 o1 0 Sl
&% 7]1¥(D) 3.28 .72
oo AR AREEHA) 3.33 .72
wop ATEE, EYATIHB) 347 67 1124 326
T B+7IE £F40) 3.39 .74
ICT " 48(A) 3.14 .65
+d 71%(B) 3.43 .69 D>B,A
% Z7H(0) 568 ez 1o0TH 000y
=7r2(D) 3.81 .77
71 =22 = (A) 3.55 .70
s WHALZIgE=E)B) 328 .70
T AFAY A=) 548 76 000 007
o T oT =
AEA D+ AL (D) 3.47 54
) ' Welch test & Games—Howell’s post—hoc
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ob) 71 5Ael whE ARH Fu] o] A

7191 540l wE AT

2
A

Levene?] swAl A& AAlsle] Gi4ko] ofd 7d-%-9
= S

A A3, AFERA S ANOVAO|A = Scheffe, Welch testo]A+=

Games—Howell®] AFEEAI S 2 A3}

o3k zol7t Qe Aoz yeith ulE R wE A5 F8] o)
(p=.000<.05), 1% JrRo] W& 274 F=H] 2ol (p=.000<.05), & ofl
2 AFA FH 2ol (p=.001<.05)3 FFo w2 AFH F£H] 2o
(p=.001<.05), A= 7ol W& A4 4] 2ol (p=.000<.05)= I3+ A}
o] etk Jt 7 Fodk 2ol 7t = 54l tis] ANOVACIA =
Scheffe, Welch testoll 4+= Games—Howell®] A}33-21-S A2l Ay} wjEf
o gEie 1% o]de JAE(M=3.73), 5,0009~1% w|vH(M=3.64),
2,00021~5,0009] 1%H(3.49), 1,00091~2,0002] =%+ FeH(M=3.48)°] 100%]
Rk A (M=2.83) 2t} A5 Frlo diaf =4 d4sta s Aoz v
Elro, olg jro] thaiA= 3,001 o] FeH(M=3.80)°] 51~100%
AE(M=3.29)3 509 o]3t FH(M=2.83)Ht}, 1,001%~3,000 F &t
(M=3.50), 501~1,00078 F&t 7} 101~500" FHH(M=3.40)°] 509 o]}
A(M=2.83) AFA Fvlo]l gisl] H=A 1At & A= Yepgh &
& Eokoll dalix= 71AI/AR] AEstet FAF AN EHE B 88k
H(M=3.49)°] & F FJotro, 345

7} e BE g R
ICTH A& TAI(M=2.8
= Yebgtth A S0l dsiA e 71954 A=
o] WIZHAY(M=3.08) FHT} =4 <
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2 ¥
7 —~
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M ow
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o 2
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=
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= o
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)
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[ 4—15] 7199 EAo] W& %2 FnH] o] &

S|
ax

M SD F p Post—Hoc
71 A7 (A) 3.33 .86
A5 2H(F-%)(B) 3.21 .77
- A7171A(C) 3.27 .89
W 44, wEaD) 549 gy 009 o
A7 & AHE 3.36 .72
7| E}f 3.43 .68
1009 wwH(A) 2.83 .74
10099 ~3009 W wH(B) 3.19 .71
3009~5009 m%H(C) 3.29 .69
2 5009~1,0009 #%HD) 3.30 .73 0979 000 E’G’F’D
TFE1,0009~2,0009] 7 vHE) 3.48 70 7 '
2,0009~5,0009 7 "HF) 3.49 61
50009 ~1% W wHG) 3.64 .82
1% o] AHH) 3.73 .82
501 o]3}(A) 2.83 .74
51%~100% (B) 3.29 .65
olgl 1018 ~5009(C) 3.40 .72 F>B.A
TE 501%~1,000% (D) 3.48 .66 x4 ED,C>A
1,001 ~3,000% (E) 3.50 .81
3,001 o] AH(F) 3.80 .85
719 1A 3.33 .84
T8 U714 +¥(B) 3.21 .75
172 ok 2nRHC) 538 76 008 677
&% 7]13(D) 3.34 .72
g AR AEEHA) 317 .89
poy ATEH 29AEHEB) 349 .72 7.686  .001 ' B>AC
" B+7lg é%*ﬂ (C) 316 .83
ICT WA &(A 2.89 .77
+4 71%(B) 3.37 .72 D>C,B,A
T 1) 3.57 .68 25.045| 000 C,B>A
Z7r2(D) 4,03 .79
714 =242 (A 3.58 .83
Az DA qmog 3.08 .74
T ARAY 2A=(C 3.45 .73 11.459) .00 | A>B
Xé*%ﬂ%ﬂﬁﬂ%@) 3.15 .57
) ' Welch test & Games—Howell’s post—hoc
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AN, AFERA S ANOVAOIAE  Scheffe, Welch testol]A]:&=

Games—Howell

o,
Y
>,
o
M
1%
filo
L
>
rot
iy

71 5ol mE AHE Ao zpolof thaf EA% A}, dFol| wE A
A (p=.812>.05), W= =l wE A A 2ol (p=.187>.05), F&
aA M G AY (p=.279>.05), FF ST w2 Y AU zo]
(p=.067>.05)% F2l3 #o]7} gl Ao 2 Yehdt) 98 5o wE g5
19 AFe](p=.023<.05), 5§ ol w2 FH A9 2}e](p=.050=.05), =
7 70 w2 AR AY 2] (p=.000<.05)+= 93 xFo] = VERYATE H
o ZF 725k 2pol 7t 9= Bl dis] ANOVAO] A = Scheffe, Welch test
+ Games—Howell®] AF§-i2-41S A AgH A3} 3 X el isliA+= 4
19 AT BEse ol VA5 AL FEs Fan g
of 3l EA s e RoE YeEth 24 W82 [E 4-16]1%
=3

i

N

N

¢

=2
X

N

M e o
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(¥ 4-16] 71919 540 e APAL zpo] £4)

M SD F p Post—Hoc
7)1 A7 (A) 3.33 .66
s 2H(F%)(B) 3.43 .66
- A7171A(C) 3.46 .63
U 94 weAm) 535 60 o2 812
A%, w4, NHMERE) 3.34 .67
7] E} 3.38 .65
1009 m|wk(A) 3.29 .58
1009 ~3009 W wH(B) 3.46 .55
3009 ~5009 1] wH( ) 3.46 .83
2 500%~1,000 nlui 352 .65
TFE1,0009~2,0009] w5 3.44 61 Ladz) 187
2,0009~5,0009 7| J F 351 .53
5,0009~1% wwHG) 3.13 .71
1% o] A4HH) 3.34 74
507 o]3sk(A) 3.23 54
51%~100%(B) 3.60 .68
olg 10198 ~500%(C) 3.45 .61
TE 501%~1,000% (D) 3.30 .65 iy W
1,001 ~3,000% (E) 3.26 .73
3,001 o] AH(F) 3.41 .76
719 LA(A) 3.33 .67
T8 o714 +¥(B) 3.50 .59
17 ok 2n]RHC) 538 59 8T 2T
&% 7]3(D) 3.49 .75
g AR AEEHA) 3.28 .54
pop A3 °ﬂx}£§} B) 3.46 .63 3.064 050 °
- B+7IE}% AC 331 .70
ICT vA&(A) 3.26 .62
4 712(B) 3.45 .58 )
T T 3.38 .77 2456|067
Z7r2(D) 3.49 .75
71 =522 (A 3.23 .63
Az DA qmog 3.46 .63
FF ARAL AZ(C 377 54 06 000 Lo
Xé*%ﬂ%ﬂﬁﬂ%@) 3.36 .76
) ' Welch test & Games—Howell’s post—hoc
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) 7195 e HEAHE A o] 4

719 5 mE AHAHE A Y 2o
t}. Levene9 &

ANOVA <l Welch test
AP A S A G AL

Games—Howell¢] /\F‘?—%@.% A A sk}

ANOVAZE A A&k
o] obd g o]
b frel gk 2ol 7t = A
=S

cheffe, Welch testol] A+

il
Jo Mz
fr =2 2 32

o
HE mz
ro
>
Z,
O -
=
>
=2
>
rlr

719 EAo 2 AMEE (Yo oo s A AT wjE
2 AAHE %9 Zo](p=.335>.05), <18 F2o] w2 ALBE 2] 2}
(p=.118>.05), & 1A WZ AMHEE A (p=.225>.05), 34 F3=]
w2 AMYEE X 2o (p=.623>.05), & #ofol w2 ALY E X Ao

(p=.250>.05), A= FFoll w2 AHHE 2| Zo](p=.117>.05)= 93t
Aol7h gl Aoz e, e me AMEE A9 (p=040<.05)% &
ojgt Aol % Ehilth A4 e [E 4-17]13 @k
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[ 4-17] 7]de] 540 mE AHHEXY 2] 4

M SD F p Post—Hoc
7] A7 (A) 3.50 .77
A& AH(F-5) (B) 3.42 .80
- A7171A(C) 3.73 .68
W 44, wEAD) 583 g3 2908 040
A% 3& NHE 3.66 .85
7 Ef 3.70 .64
1009 wwH(A) 3.49 .70
1009 ~3009 W wH(B) 3.44 .73
3009~5009 " %H(C) 3.65 .63
w2 5009~1,0009 "%HD) 3.49 .87
TFE1,0009~2,0009] 7 BHE) 3.69 .87 L144| 335
2,0009~5,0009 7 "H(F) 3.71 .76
5,0009~1% wwH(G) 3.60 .83
1% o] A4HH) 3.72 .77
507 o]3sk(A) 3.49 .72
519~100%(B) 3.48 .74
old  101%~500%(C) 3.60 .84
TR 501%~1,000% (D) 3.55 | 85 "'l 9
1,001 ~3,000% (E) 3.64 .63
3,001 o] A(F) 3.83 .68
719 274(A) 3.58 .77
T8 o714 +¥(B) 3.60 .74
a7 duk 282HC) 3.72 .72 1462|225
&% 713(D) 3.37 .82
g J1APE] AE3HA) 3.55 .67
nop ATTA $IAEIHB) 3.66 .78 1392 250
" B/ é%*ﬂ (C) 352 .77
ICT " A&(A 3.53 .76
T4 71%(B) 3.62 .73
T 1) 3.56 .87 589|623
Z7r2(D) 3.71 .70
71 = A A= (A) 3.57 .74
2 “17F?<1%J(rﬂ7l°d§3?4)(3) 3.56 .80
22 ANAY A2(C 105 . 1.980  .117
CRLE o . .
ARA 9 +w7H OJ (D) 3.57 .66
) ' Welch test & Games—Howell’s post—hoc

- 126 —



) F1A5Ael WE 58 o% o] A

719 Aol wE 58 o= Abo] ®AL S8l ANOVAZ AAlshelr.
]_

Levene®| @4t A4S AAJste] S&4to] obd Aol o] &4 ANOVA
o
o

A AL, AFERA S ANOVAO|AE  Scheffe, Welch testo]A+=

Games—Howell®] AFEEAI S A A 3T}

719 §A0 2 78 o|E9 Zpolof iz FAlg AF, JF wmE F
£ 9% (p=.060>.05), T8 317 U«}% T8 o % (p=.757>.05), A+ FFH
of w2 7§ °|% x}e](p=.086>.05)% s AFo]7t §le= o2 ey
& PR W 8 9% 2] (p=.000<.05), 97 IF 1 e 8 o
Z}o](p=.000<.05), +8& ofol W& AE 2}0](p=.003<.05), & =
o W& & 9% 2}o](p=.000<.05)E F23 o)== Yepd A 1t

T35k 2}o) 7} = 5o ta] ANOVAS) A += Scheffe, Welch testoll A=
Games—Howell9] AFERAIS AA s A3} w150 dls]A]+= 5,000 ~1
Z vk (M=4.07) @ o] 50021~1,0009) w|wt FH(M=3.35)3} 1009] v]qt
At (M=3.29) &, 1= F=o] thafAE= 3,001 o] FeH(M=3.93)}
1,0017~3,000% F¥H(M=3.92)¢] 507 o]} t(M=3.27) K.t} $=& &0
sl =4 14kl e AR YERT =8 Lokl talA = 7] A/
AEshet TGN LS BF 788k Jd (M 3.72)0] 71A|//d¥] 25 st
=7 A8kl e o= YER
07)°] 71Z%(M=3.66)2<} ICTP] A&
H(M=3.21)1.t}, F7H(M=3.79) 2 71% & ICTH A& et 17

H
wol thal w7 A4sta e A
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[ 4-18] 7]1H 9] 53¢ w& &% ko] 4

M SD F p Post—Hoc
7] A7 (A) 3.53 .83
A& AH(F-5) (B) 3.39 .81
- A7171A(C) 3.66 .77
W 44, wEAD) 357 g3 126 082
A7 & AHME 3.80 .82
7 Ef 3.74 .66
1009 m|wk(A) 3.29 .68
1009 ~3009 W wH(B) 3.42 .73
3009~5009 " %H(C) 3.58 .87
M2 5009~1,0009 k(D) 3.35 .80
TR 1,0009~2,0009 1 wHE) 353 .75 6.068) 000 G>D,A
2,0009~5,0009 7 "H(F) 3.80 .65
5,0009~1% wwHG) 407 .73
1% o] A4HH) 3.88 .85
507 o]3sk(A) 3.27 .70
51%~100% (B) 3.64 .73
old  101%~500%(C) 3.49 .80
FE 501%~1,000% (D) a6 |0 ) (B RL000Y RETFESA
1,001%~3,000% (E) 3.92 .65
3,001 o] A(F) 3.93 .86
719 LA(A) 3.56 .82
T8 o714 s+ (B) 3.56 .68
12 ok 2n]RHC) 567 g o DT
&% 713(D) 3.59 .81
g AR A 3HA) 3.40 .86
nop ATTA #IAEIHB) 372 .73 5873 003  B>A
0 Bt7lE é%*ﬂ (C) 3.46 .82
ICT WA &(A 321 .75
% 712(B) 366 71 o o0 g;ﬁﬁ
T 1) 3.79 83 7 ' B;A
Z7r2(D) 407 .71
71 = A A= (A) 3.69 .79
2 “17F?<1%J(rﬂ7l°d§3?4)(3) 352 .80
28 AnA9 A2 (C 13 g7 2212 086
CRLE o . .
AHRA D +7 A OJ (D) 3.31 .82
) ' Welch test & Games—Howell’s post—hoc
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719 54 wE WEE zpo] XS 93] ANOVAE AAsHlth
Levene®| &ital AR S At Sitate] obd A -f-o& o]i4k ANOVA
1 Welch testE AAIEAT. et 3+ 723k 2ko)7} 9= A5l A4 =
AATseE, AFFEAS ANOVAOIAE=  Scheffe, Welch  testol A+

Games—Howell9] A}SHE-28 A A|sk},

71 EA mE w5 9] Aol &) B3 4}, <§Z°ﬂ uE e
(p=.851>.05), W& FRd W& W5 o] (p=.869>.05), A& FRo] w=
W 2Fo] (p=.087>.05), & e W WK% (p=.648>.05), & woF

o wWE wuHn i}ol(p=.337>.05) A+ EF5Fo wE TSR 2ol
Pz

(p=.090>.05)= el 7t 1}017} e Z o= Yl 3 ol e vk
% 2ol (p=.000<.05)= £ 3t 2Fo] & YERHRIATE Fek 1F /43 2Fo] 7} Q)
= 54 dis) ANOVAOHH—E Scheffe, Welch testoﬂf\it Games—Howell 9]
AR AR A 3] delA = T3 29 A/ (M=3.73)7F 71 &%
A (M=3.30), ICTH 44 @A (M=3.10) B}, TH A (M=3.58)% ICTH]
Ag HAM=3.10) Bt} wh5ieof] s A 14skar e A= eyt
A W82 [3F 4-19]13 £
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[ 4-19] 7149 EAd W& WFHE o] &
M SD F p Post—Hoc
7] A7 (A) 3.32 76
A5 2H(F-%)(B) 3.27 .72
- A7171A(C) 3.38 .71
W 44, wEAD) 537 g3 o7 89
A%, 55, AHE 3.25 .82
7) 8 3.42 .60
1009 wwH(A) 3.28 .61
10099~3009] U]UJ(B) 3.26 .66
3009~5009 W wH(C 3.39 .84
2 5009~1,000 U]U& D) 3.30 .69 e
TFE1,0009~2,0009] 7 BHE) 3.30 .65
2,0009~5,0009 7 "H(F) 3.26 .72
5,00091~12% uwk(G) 3.42 .94
1% o] A4HH) 3.42 .79
507 o]3sk(A) 3.21 .61
519 ~100%(B) 3.48 .74
ol 10198 ~500%(C) 3.27 .71
TE 501%~1,00018 (D) 3.23 .71 -] ¥
1,001 ~3,000% (E) 3.35 .73
3,001 o] AH(F) 351 .84
719 274 3.34 .74
F2 U7y 3% (B) 3.32 .69
a7 ﬂﬂloiﬂl}ﬂ 3.25 .71 551 648
+% 71320 3.45 .62
g 1AW X}—%}(A) 346 .71
nop ATTA $IAEIHB) 3.32 .68 1.092 337
" B+ é%*ﬂ (C) 329 .77
ICT " A&(A 3.10 .69
3 71%(B) 3.30 .66 D>B,A
T T 3.58 .73 10.629) .00 C>A
Z7r2(D) 3.73 .75
714 =242 (A 3.30 .79
Ag WA fﬂﬂ?j 3.28 .66
22 Anag A2 - 0y 2.183  .090
o 1T o . .
ARA L +w7H OJ (D) 3.58 .46
) ' Welch test & Games—Howell’s post—hoc
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719 570 mE &9 Aol Z4E flsl ANOVAES AAIS3i
Leveneo| o4t A4S AAIste] Sitte] obd gl = o4t ANOVA
1 Welch testE AAISFSI T Ak 1F 7238 2pol 7t e A g0 A=A &

A Alskth, AFZEEAS ANOVAO|A = Scheffe, Welch testo] A&

Games—Howell®] AFEEAI S A A 3T}

X
Ir

719 5ol whE wdele] hejel] dis] AR 22X A, o] wE
T3] (p=.242>.05), viE THE w}e e o] Aol (p=.051>.05), A= it
of we Ao} 2ol (p=.579>.05)= ol d 2kol7t §li= o2 vyttt <
q arRel mE w=He xPOl(p=.oo2<.05) T A mE e

A o]
(p=.033<.05), 5=& Zofll wh& =A< Aol (p=.012<. 05) & el e
=3¢ 2ol (p=.015<.05)% Fo] gk ztol& YehlAoh Jat 31 B
7b Ade= Aol dlsl ANOVAolA&=  Scheffe, Welch testollA+=
Games—Howell®] AFFEA1S AA S A3 8 okl tisiA = 71 Al/4dn
Aest HHM=3.87) 7 $AR AN =S BT 785 g (M=3.84)0
718} 57X 33 e (M=3.64) B h= =i o tis) =4 A4 5t
A= Aoz yesth 24 &2 [ 4-20]3 2t

- 131 -



<3 4-20> 7|9 540

M SD p Post—Hoc
71 A (A) 3.75 .61
A5 2H(H5)(B) 3.71 .66
—. A7171A(C) 3.89 56
U aq w0 590 g7 1992 22
A%, 7%, AHE(E) 3.80 .59
7] E}f 3.65 .59
1009 wuk(A) 3.71 61
1009 ~3009 U]UJ(B) 3.66 .58
3009~5009 "] %H(C 3.69 .63
Mz 5009~1,000%] Ullﬂ& D) 3.63 .56
TFE1,0009~2,0009 " wHE) 3.71 .63 2028|051
2,00091~5,0009] 1 wH(F) 3.84 61
5,0009~1% 1%H(G) 3.96 .74
1z o4 (H) 3.95 59
50% ©]3}(A) 3.67 .60
51%~1009 (B) 378 .71
o8 101%~500™(C) 3.65 .73
TR 501%~1,000 (D) 3.88 .55 o 4 @
1,001 ~3,000% (E) 391 53
3,001 o] (F) 4.02 .62
719 24 3.78 .62
T8 O79Y 8Vé(B) 3.60 .62
A o AHW so2| &7 2.942 033
+3 71320 3.70 .60
g ZIAEN X}—%}(A) 3.87 .71
;o"k A+34, 925 3H(B) 3.84 .68 4584 012 * AB>C
" B/ é%*ﬂ (C) 3.64 77
ICT " A &(A 3.64 58
+d 71%(B) 3.78 58
T F1H(0) 3.90 .68 35541 015
Z7r2(D) 3.92 .68
719 =225 (A 3.82 .63
Az WAL qmog 3.74 .63
5 ARAQ A2(C 378 55 07 T
Xé*%ﬂ%ﬂﬁﬂ%(D) 3.67 48
) ' Welch test & Games—Howell's post—hoc
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of thall A Q1AskaL & o= YErsth Fa e diajas dnkay]
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15 lon}, A7z 71 Aol kA AMOS 22.05 o] &3t

slo
= U

el

el

o7
o

ted 2, CMIN/df, GFI, AGFI, CFI, NFI, TLI,

17 913

S

o Hgge B4

RMR, RMSEA #|

7

FRA (5%, 2012; Fornell and Larker, 1981).

S

wol 48

N
olo

7]

¥ Aol Ae] A

s

.3 °]

9 o]

8 o]

5 ot

9 o]

9 o]

9 o]

3

.05 ©]

3

.08 °]

i

i+
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™

p>.05
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-
o
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-
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59 g8 FF3E a9 Rk A g3 o
g o]th(Fornell & Laker 1981). AVE#to] .50] 4 o] v

X]%E]r%*é‘:’] J= Aoz FFIH(-ZFH, 2012).

(Construct Reliability: CR) T A2 2% (Composite

€ EEGT L4 23T T4 ATE EHD 20 43 Us

O =
=
ot
rﬂ
=8

FAdo] = Aem 3 P‘:‘r(%fé, 2012).
_‘I

& Aol B P T drh et

ui
lo
o
fu
uh
e
Au)
ofl
o
o <

MEE 7 F3AGT Al w2 33)ste A9 (AVE>02) FHHENSA 9]
= Ao 2 73 (Fornell and Larcker, 1981). =+ FAE 7
95% A E| A A FF=Ab FAFAXTHOE2 X F T 2 AF

)
shelx] koW wHElIAo] dtial B 4= 9t}(Anderson and Gerbing,

71 SRS F99 8ol

B o A= TOE Framework®] 7|4 8¢l10o
A ol he, 2 a9lew VAV, &
3 aclow AA g, ARAY HAHH
uepa] o] 5 skt AUl o ® WAL o]

T ES HHEGAA S A5

Hx 4 a9 Ad, F<904 a3 23E A¥Rd A5 5
RMSEA=.046, AGFI=.826, CFI=.941, TLI=.933, RMR=.036<2 H@i7]+S
Aslelal o x2=1097.801(p=.000, df=620), GFI=.855, NFI=.8769]
AP Age2 dar|eEs AA Estal e Ao Uegth Hx 2<l

A a9 BAMAYE (& 4-23]9 2o
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CR AVE SMC

P

=3 B2 t—value
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rvzel

Ar

.689
.646
678
.004
.828
.820
.740
.607
.819
.649
.804
.620
411
.580
.803
.807
461
618
.257
.035
448
674
.328
418
117
.641
074
.393
778
.389
622
.381
.003

.690

.899

skskk

.057 17.303

.053 17.871
.055 15.619

Fix

.803
.823
744
910
.905
.860
779
.905
.805
.897
787
641
762
.896
.898
679
786
.007
732
.669
821
072

N

skskek

N

skskek

N
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.940
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Br
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037 26.783

.038 23.912
.041 19.580
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e
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736
749

917
.901

skskek
skskek
skskek
skskk
skskk
skskk

.042 20.380
037 25.124
.042 19.553
Fix

.103 12.352
.113 13.891
106 13.911
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8 At 4
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8t 2
8T
EE=y
A3
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A1

—
—
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ﬁo
W
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o

ﬁo
w

o

skskk

.099 10.882
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ﬁo
W
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o

skskk

ﬁo
W
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o
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706

.849
875

skskk
skskk
skskk
skskk
skskk
skskk

078 11.434
079 14.239
077 9.854
.097 12.800
.095 12.378
.088 11.900

Fix
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.801
757
627
.882
623
789
617
744

4
3
2
1

o
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<

A
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=

<

A
A

739

.846

JxAlO
dr
T
0
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el
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T
0
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skskk

120 12.448
.096  9.955
.107 11.849
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T
0
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skskk
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T

0
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T
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‘gl elxd2 747 104 11.008 ek .508
BE R 833 .093 11.682  #xx .694
A-d"GA L — AAYA A3 .893 Fix - — .939 .849 797
4" A U2 885 .045 23.017  #=x 783
A" A1 868 .044 22.339 sk 753

x?2=1097.801(p=.000, df=620), CMIN/df=1.771, GFI=.855, AGFI=.826,
CFI=.941, NFI=.876, IFI=.942, TLI=.933, RMR=.036, RMSEA=.046,

R
a4
MN
e
S~
o
o
rigt
oY
\)
o
H
N
o
l—*
e
-1 U

™ S
Fou wdo] H oJqte ALg-s)7]ol = F27 7}

2 39t 1= v & CR(0.70]4H), AVE(0.50]4)
3 2 YES($-FZE, 2012).

=S E j;f;f} éf_ t—value p CR AVE SMC
7197184 — 719718414 .829 Fix - - .899 .690 .688
71974413 .804 .057 17.309 ook .647

719714212 823 .054 17.847 ook .678

7197k 411 744 .055 15.604 stoksk .554

FTAE - FY 909 Fix - - .940 .798 .827
Fr9Es 905 .037 26.762 stoksk .820

TR 861 .038 23.908 ook 741

Fra®1 779 .041 19.575 ook .607

B AR —  3AMTRE4 .905 Fix - - 917 736 .819
B AT R3 805 .042 20.360 ook .648

B A2 897 .037 25.134 koK .804

S AT R 787  .042 19.559 ook .620

A -] —  AFEH3 746 Fix - - .899 .749 .556



A F-=02 905 .073 17.505  xx .819
AH-=Hl1 902 .068 17.458  sxx .813
R — A4 720 Fix - - 728 572 518
R ISR 7720 .097 10.370 .97
AFAY - AEAY4 740 Fix - — .840 .637 .548
A3 679 .079 11.291 ok 461
A2 798 .081 12.386 sk .636
A — E3443 821 Fix - - .878 706 .674
=842 819,063 15.739  #xx 671
ol 774,059 15.039  wx .600
RS — FEASAS 902 Fix - - .849 739 .814
541 791,069 12.083 ek 625
diiEeld — A elAs 735 Fix - - .908 .768 .540
gl elxd2 751 084 12.920  #xx .064
BN 843 076 13.686  #xx 711
A-"GAd — AAHAYA A3 894 Fix - — .944 849 .798
"X U2 885 .044 23.030  xx 783
4" A1 868  .044 22.360 sk 753

x2=703.677(p=.000, df=389), CMIN/df=1.809, GFI=.884, AGFI=.852,
CFI=.955, NFI=.906, IFI=.956, TLI=.947, RMR=.030, RMSEA=.047,

o
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o i
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O
s
o
i
Lo
2
oH
=
o
ox
o
ol
ol
rir
o
o
=
=
=
V
2,
=%
i)

2 7F8H=(Fornell & Larcker, 1981) WHolA & A4 5 7}
2 AL 7320197 AAl FF9)EA AAAFE 536(.732X.732)
o] Fo] AVEgtRT} Zong yhHetddo] gry so= Vel

(3 4-25] ARG o B 24

NG B | B4 [ AT | B4 | AT B TEE dad [aad
4 A% FE Fv 83 A9 A &4 o A4

7147441690
s 7320 798

SJAbfE | 305 .341 .736
A=Y 4790 467 628 749
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A% | 495 497 343 603 .572
A9 397 405 289 406 517 .637

2344 —.058/—.084 .181| .054 —.018 —.071 .706
T4 0120 018 .197 .091 .146 —.060 .568 .739
A A old 471 3730 304 .266] .268 .306 .052 —.101 .768

AMYEAD | 299 240 .269 .334| .277 455 .072|-.029| .430 .849

[ 4-26] 9| ARS B4 28N ATAZ, AF)

x2 df p Cl/\ﬁN GFI |AGFI | CFI | NFI | IFI | TLI | RMR Rl\iSE

#=x 10978 620 .000|1.771| .855| .826| .941| .876| .942| .933| .036| .046

<& 703.68 389| .000|1.809| .884| .852| .955| .906| .956| .947| .030| .047

) YA Bed Qe

HoAGo M= IT Aarde] A W4l 5=8/489 % WEE 3o
o2 Yty o] & Fhte] FAE R Har ol tigh ElA 89l B4
3} A ATEG =t BHEIGA S A5 ol QoA Ay A
HEW »2=148.447(p=.000, df=51)& A& & AF= AFE> EF

Harlss d¥star = Ao= e TH(RMSEA=.073, GFI=.937,
CFI=.968, TLI=.959, NF1=.952). {=E}3A (convergent validity)¥} 3k
ARE AVEH BE 50 aQl Fatgo] AAA o] (h>.50), CR(0.79]
&), AVE(0.501%) HA] 7]E4] o] e A EATE Sl Aow
FALATHFFE, 2012). A4 a4 A9E A¥Rd g9 |
4-2713%F

o}
fu
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o\
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=
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749 .688
174

923

sksksk

716
.655
735
769
765
715
.001
.668
.740
.694

51), CMIN/df=2.911, GFI=.937, AGF1=.903, CF1=.968,

skskosk
skskosk
NFI=.952, IFI=.968, TLI=.959, RMR=.030, RMSEA=.073,
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942 .803
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.047 20.745

.047 21.647
.050 20.440

877
875
.845
.835
.860
.818
708

.802

941

Fix
.056 18.955

.057 17.795
.063 14.670
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e

A
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puul

1=

&

sksksk
skskosk
sksksk

.000, df

x2=148.447(p

-

,.EO
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A
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e
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749-(AVE>?) HEFGA o]
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s 3
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(Fornell & Larcker, 1981)
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Ao 7 HF

.802
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.006
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.003

— 143 -




I
TH
0

oy

O

iy

"

ox

¢+

N
olo

7]

£ Aol el 4

.3 °ls}
9 o4

8 o]
9 o]

(2012)

3
o

©

9 Ofydh
9 ol F
9 ol &
.05 ©]
.08 ©]

lel %?, GFI, AGFI, CFI, NFI, IFI,

°©

b1 9

[e)
ATHS-F2, 2012).

PR

z]t

i+

A
w

p>.05
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p CR AVE SMC

t—value

e |

e o

=
il
B

Hr

‘_oo

rvzel

Ar

.654
.698
679
.842
.840
713
749
.870
.626
072
.818
.803
.018
.97
.028
487
.630
.670
.670
.606
.816
623
618
.635
.890
703
678
796
714
.693
.690
738
729

884 718

sksksk
sksksk

.061 17.039
.0568 16.800

.836
.824
918
917
.844
.865
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791
756
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.896
720
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.836
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.036 27.461

.038 23.121
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e
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sksksk
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Fix
.070 18.057
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.065 17.904

.043 23.154
.047 18.552

EREEr
8t 22
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—
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EREE
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Fix
.091 10.974

ﬁo
W
=0
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ﬁo
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707

.840
.878
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sksksk

Fix
698 0.81 11.468

794

.082 12.369
.063 15.770
.069 15.132

.818
778
.903
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4
3
2

o
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A
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Fix
068 12.241

JxAlO
dr
T
0
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T
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—
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T
0
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788
.851
779

.881
919
914

sksksk
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sksksk
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Fix
.073 11.801

.062 14.513
.059 19.816
.060 18.581

.839
.892
.845
.833
.831
.859
.854

S LELEE
FehHol 11

FEEDE:

.829
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Fix
.058 17.880

.0568 18.541
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1

e
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&
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&

.822
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W53 872 .047 21.500 sk .760
W52 881 047 21.872 sk 775
WEE] 848 .050 20.529  sekx 719

x2=819.515(p=.000, df=516), CMIN/df=1.588, GFI=.890, AGFI=.859, CFI=.964,
NFI=.910, IFI=.965, TLI=.956, RMR=.026, RMSEA=.040,

BAARE (29 4-2]3 o] ahow AN

o R [ 4-31]91A e EE FA e WA FF ik FE5k0]
MWEE P AT A ghS Fslske 49-(AVE>D?) sdetdA o] e
Ao 2 +3l=(Fornell and Larcker, 1981) WA= AdAT T 71
3 613(AA A A MEE)EA AR A= 375(.613%.613)°] o
AVEgRE T #tom e ydeldAo]l FHE Aoz YEEt
[ 4-31] SARE 3d B 24
A7 &5 |34 | A% |28 | A% [BEa RYl 0Y [ e Lo e
AN | 9% | A= | 2H (#3494 |24 R (A9 | 2 [T [EE

7197184 1 0.718
Fr9% | 0.720] 0.836
SJAMFE | 0.310] 0.347 | 0.758
AF-EH | 0.468 ] 0.459 | 0.642 | 0.750
A8 | 0.499] 0.484 | 0.331 | 0.604 | 0.572
AEAY 1 0.373] 0.391 0.288 ] 0.407 | 0.514 | 0.637
A4 [-0.078 1-0.091 | 0.173] 0.053 |-0.019 |—0.067 | 0.707
FEA4EA 1 0.016| 0.026 | 0.181] 0.090 | 0.145|-0.063 | 0.568 | 0.739
oA eld | 0.414 | 0.358 | 0.305| 0.252 | 0.252 | 0.310| 0.075 |—0.124 | 0.788
724829 | 0.262] 0.207 | 0.266 | 0.315 0.257 | 0.452 | 0.090 —0.024 | 0.470| 0.851
F8Y% | 0.404 | 0401 0.502| 0.728 | 0.488 | 0.469| 0.053 | 0.053| 0.409 | 0.399 | 0.779
e 0.494 | 0.539 ] 0.295| 0.495| 0.613 | 0.528 |-0.026 |=0.031 | 0.328 | 0.358 | 0.455| 0.822

THe 0.338] 0.363 | 0.352| 0.358 | 0.291 | 0.368 |-0.161 |=0.098 | 0.693 | 0.448 | 0.498 | 0.483 | 0.829
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.360 717t

—.538
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—.033
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.073
.051
.066
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ABSTRACT

An Empirical Study on Adoption Factor and
Performance Analysis of Smart Factory through
Technical Acceptance Model
- Focusing on TOE and IS Sucess Model —

Gil, Hyeong—_Cheol

Major in Management Consulting
Dept. of Knowledge Service & Consulting
The Graduate School

Hansung University

The industrial paradigm has been rapidly changed along with the
introduction of the fourth industrial revolution era. One of core key
words which lead the fourth industrial revolution era is the smart factory,
from the perspective of the manufacturing industry. In the environment
that has been drastically modified, manufacturers face common tasks,
such as lack of labors, succession of old engineers' skills, copping with
the demand for multi—items/low volume production, shortening of
deadline, reduction of cost and management of quality and recognize that
the solution of them is the smart factory. Different from large companies
which make active efforts to accept it, however, medium and small
manufacturing firms cannot accept the smart factory, as successful as

expected, due to industrial—structural problems, companies' own
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vulnerable factors and lack of professional personnel.

Therefore, this study was conducted to suggest effective acceptance
measures to medium and small manufacturing firms which consider the
acceptance of the smart factory and give political suggestions to the
government and related agencies, which establish and practice policies for
extending the smart factory, and consequently extend the acceptance of
the smart factory, based on results of an empirical research examining
what directors in the field of manufacturing industry think about the
acceptance of it, through structural equation modeling, an empirical
examination and a statistical analysis, based on the TOE(Technology,
Organization, Environment) framework and the IS(Information System)
success model

The findings can be summarized as follows:

First, relative advantage, financial readiness and government regulation
have positive effects on intention to use/use of the smart factory.
Second, uncertainty of achievement after the acceptance of the smart
factory has a negative effect on the satisfaction with it.

Third, absorptive capacity, competing environment, government regulation
and consulting supporting have positive effects on the satisfaction with it.
Fourth, intention to use/use of the smart factory has a positive effect on
the net benefit.

Fifth, the higher the satisfaction with the smart factory, the higher the
net benefit.

The results of an multiple group path analysis which was conducted by
dividing manufacturing firms into one group that actually accepted and
slightly experienced the smart factory and the other group that does not,
show that variables affecting the intention to use/use of the smart factory
and the satisfaction with it are difference between two groups, so

countermeasures against them also should be varied.
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Therefore, this study attempts to suggest the findings as follows:
It may be desirable for companies which start the smart factory,
especially medium and small companies, to find acutest parts and achieve
a little success, with an external help, such as consulting and feel the
advantages and actual effective values of the smart factory solution, and
therefore, enhance the level of the smart factory, in order to achieve final
objectives. In the process, the use of governmental funds may be an
effective measure to reduce payback periods.

Following suggestions can be summarized for governmental policy
makers:
First, the government regulation is important, as shown in this study, so
it should be continued. In addition, it is found that medium and small
companies' understanding of the smart factory is low, and the absorption
capacity which ability to accept new technology is also important to
increase the satisfaction with the smart factory. Thus, it seems to be
difficult to accept a sound smart factory, if companies cannot secure at
least understanding and technical skills. A measure to solve this problem
1s to strengthen their capability through consultation and support from
external experts such as consultants, by asking them to establish a
long—term road map, through a honest discussion with medium and small
firms, in order to be able to make an proper investment and accomplish
the technical development, according to the life cycles of the companies.
This study also suggests that it may be desirable to establish the support
system for model factory, through which capacity—building for and
acceptance expansion of the smart factory can be continuously support
adjusted for the life cycles of companies, by selecting superior medium

and small companies.

Key Words : Intention to use/use of the smart factory, TOE framework,
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Information System success model, relative advantage, financial readiness,
absorptive capacity, competing environment, government regulation,

consulting supporting
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