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P9~ BRI SR 2R

AERPE R AL R » el Cronbach’s o {E & E A A3 I
I TR - FRMETT R W FCB a2 RORAEET 53 A S BEL IRl -8 S B o3 A » I
Pearson 18 7= THEA R BT S WS ER A AHRTE - B LURERE /7R (Struc-
tural Equation Modeling, SEM ) #1728 —HiATE H1EGE < M 3E ©

ARG IERY Cronbach’s afE /TR 0.80 B 0.86 2 [ (415 22) » H¥E
2 Cronbach’s a {15 0.81 » BURARIEEHAG —E (3 HKHE -

() BN CIRFE 447

AREHFEEIR TS  SHETSEARE R AR - BRI S 437
BB B R TR AT © Lo R -

1. &35l

AR ESHEE FEEPEELIERAET 21T A 1553.8% » HREKR=
BRPYEAET6 N » 1518.9% 3 - LHEERA 69 A » {H17.1% ; KR—BOK B4 37
A 459.2% 3 W3 A 0 450.75% 5 Hfh/5eE 1 A » 150.25% - Hr
HE B B P -CHERR A 2 S R S A BB - HEITTRE B R M E T&
S BRI SR B IR AR - DLol - [RIZET /I 5E ERIE T8 — iRAFE
BENECRD - BORARAE T -

2. B3/ BB B

AWFFEFTRA BT/ B IS 10 8RR - EFEEERERE « EaEkE ~ T
Ealr ~ FRERRE ~ HWERERRE « ASCGHEErERE « FRUELERT ~ LA R ATE
AL FTEEEE T o DB RSB 0 3188 A AR 21.8% ;
EHEET R  H84 AN v 1520.8% ; R TERL 78 A » 1519.4% ; EaNEERT
e EERRE A BAHEIE 45 A 0 A5 11.2% 3 ASCiE&rE2RE35 A 0 158.7% 3 YR}
BEBL1T N > 154.2% 5 FHEIALEEBET A » 151.7% ; SeEEREITBERAA
Wi o FHE2A  £150.5% -

TR R T » BRI DA R 20 ALL | » SRR
Fy15 NDLL » BB AR ASB0R 30 AL B (SRAARE » 2008) « RyffEfRRSHE < Rk
& RS AR R EERA 30 ALL L MBS AR S OF a5
SRR 30 AL E (17 A » #5853 il R AR R B 15 ALLE -

T By, J3iH B/ TR AL A BB A 0 BRARERD i)
AFNIAMETG3HT « 727 B2BE , Fiidl - YRR 1T A » BRULERET A -
BEAREURAD - PR B BRI A R R b & D R AR R BB e T R AT

Ve IR AR BB R T I £H ~ A SO @ B G SO BB AL ~ AR
R RSl T R
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ANBE62 A 5 A A ST S B BE A& Z UL & PRI B R 2R T E 5
M NBATEA42 A 5 R RATBRA AR 2 A - BAREOR Y - RIA e
TR GIIG » AINAHE T - MRS IR BEARE R R AR T -

R @R ebtEEXPERAKXREH

B HER AR A% MRS
B4Rl KR—EHK= 37 9.2 399
K=Y 76 18.9
fELIE 217 53.8
e 69 17.1
BRER] FERERRT 88 21.8 399
AT 45 11.2
T 78 19.4
AR 62 15.4
EIERGE 84 20.8

NEHERERE 42 10.4

() B AR AR B AR BLRr ) AT
T TS £ A A B R BT T + AT P A P
PTG T A 2R ~ AT T 0 O BRI Kt
BT AR OB TS S TR (R 8)
1L VR TR ST D4R EES (71 77.1%)
IEL PR BGEEAE I  F 75 8.7%
R8 MEMATHREEG 5K

I FE 2N QST da A Y %N
S HE & 12K 223 553 403
AR AHERE 3-4% 88  21.8

5-6 % 37 9.2

7-8K 20 50

9IREAE 35 8.7
HLETE T AR S A AR 83 206 403
SRAFERF FAEDIE 14 108 268

1D E -1 59 146

1L E 2% 68 169

24D | 85 21.1
FREHEFEREES R 15508 61 15.1 403
BRI 550304 93 23

305058 —60 535 139 345

60478 —9078E 78 19.4

9043 Ll - 32 7.9

2. HLEE FEIRBE S EHRMGR - RFEEENE 83 A @ 1520.6% ; F4F
M EE—FR108 A * 1526.8% ; —FELL EE—FFAI59 A > {514.6% ;
—RLL ERAFRI68 A 0 1516.9% ; FRFLLERY85 A v 4521.1% -
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3. BRI HE FEFRE S EHRMFIFH « R 152809561 A - 1k
15.1% 5 1543582 30 23580946 93 A - 1523.18% ; 307348 % 60 73 $50H
139 A » 134.5% ; 604782 90 73519 H 78 A » 1119.4% 5 904388 L I
G322 A 457.9% -

E) B &R S A AR EEAIFE

AT R 403 AR - KA SIS o S e = - (Rl &
SRRSO o B PERER T T RS SR A AN

1.ERTHR

1T Ry o /A B REAGRET RS RAIFR 9 Fivr » RSy 3.63 » fEHE=
F50.91 » HApDLT TASHE (EHE F E B & RMEIE HEN L 2958
e (3.82) ~ FEHE /)N (0.82) A [MEER Findit@NCTU 5 A AIAHE =K
A LZ4h » HERMIEREHEZEES VA 1 - Findit@ NCTU 242 X & RI0HEERS - 1%
EFEFRBAERRMOZLIIEE » (BHAZEHEESER 1 R &SRR
Findit@NCTU RYFE (AR 2 50K » [ 35 BE FE R H0E 7 R IR LE TE DI RERY
AR o P A RESE TR LA - BeAh o ENERE R EE (EIFEE
EIER FIEE ) BR50% LI L - Hh DL H 6 RS H R /TR 2%
SRR L AR FIERE (BB A REEIFEAFES ) B - BURIL T IADIREIR
ATZ Ry e R S A SRR E A B B

%9 AT HNYRIEEE

8 | R S
fEEE SER e e FE BER AEE Rl
KESEHETERESEN 376 085 64 220 82 33 4
B (159) (546) (203) (82) (1)
REFAETEREEEH 375 100 89 189 74 39 12
% T Findit@ NCTU | THRE (22.1) (469) (184) (97)  (3)
HEREFREX

WHEMHEHT2Z &R, 349 096 45 186 104 58 10
(112) (462) (258) (144) (25)

BESFHTEFETFEIER, 355 092 50 184 117 43 9
(12.4) (45.7) (29) (10.7) (22)

EMHHTFEEER, 340 0.89 31 173 130 63 6
(77)  (429) (323) (156) (1.5)

BRENETEREEGERR 382 082 64 239 71 23 6
HASEE HER (159) (593) (17.6) (57) (15)

O RNEBF %

2. S AR

T G RTER N 5 = R REARET RS RANR 10 iR #E-ET Ry 3.64 » FEHE
7 150.81 » =fEREAVEI0 BEMRESE - HAMEZR /AT < A » E =1
RITEMEIEE N 66.8% B 67.7% Z[H] » NEIEE RS AEE10.6% °
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%10 5 RAMAIRL5EEE

BEE vegwome T mE wes fEE
KESETFERESERNRZIMKAE 364 080 31 242 92 31 7
Gl (77)  (600) (228) (7.7)  (1.7)
REEFHAETFERBESEHR 365 081 34 237 99 24 9
e - AT S B SE/ S (84) (588) (246) (60) (22)
B RE IR
REEHAETERBEEERHZ 362 082 31 238 91 36 7
HOEAS R E T2 e R S (77)  (59.1) (226) (89)

) TRy %

3. B AMREHN

A HPERER ) i R REARRE TR 1 AR SR 3.70 - AR

Z2R0.73 - HNETHIERES

AR RIS PRS- A T AR EE

Fras &\ & I 1T GBI SEEIZE /ME3E | B9 BOHER A B ShRERY A F
MR R 5 BRTEMERITRE T mE - RILLT G E B8R, f0 T MR T . 1y
SIS EERAR o BEAl 0 T Findit@NCTU | DHRERVAEHE 22 R iy o fHIS—EERYE
FiE RIEAR RN E 2 LR 10.0% » B A M & RIEE T EHES
TERRE RN -
k11 A RMWRIey0mE &L

e ppmee B0 mE wER cEE 0
BEAGFEHETERESERNR 384 068 43 271 75 10 4

W BB IREIRTEE AR (10.7) (67.2) (186) (2.5) (1.0)
REBEHHEFERBEERSE 382 072 46 263 73 17 4
o BB SE RIS {E3 (114) (653) (18.1) (42) (1.0)
&%ﬁ@ﬁﬁ%%@ﬁ%éﬁé% 379 082 72 202 108 16 5
#EY T Findit@NCTU | BjREESLTh (17.9) (50.1) (26.8) (40) (12)
fig > AIEPREIERINETEX

KEsEHETEREESEHRNZ 356 072 25 202 151 23 2
WME T EEE B 0 A BhIREE (62) (50.1) (37.5) (5.7) (0.5)
fHEENERA HE S

ResEHETEREESERSZ 370 071 40 221 124 17 1
MOV 2R AR L 0 R B (99) (548) (308) (42) (02)
B8k

REEFEHETEREEERNZ 371 071 38 228 122 12 3
My BTSSR ) o RIBhEEE (94)  (566) (303) (30) (07)
PRI RN E T HAT

KEBEFHETFrERESEHZ 350 074 27 179 169 26 2
MOy MBI EHET o B AR (67) (444) (419) (65) (05)
BT SR / {ESEE R & A& IR

O) B %

4. REE

FRERE | /St | R EAIRER TR R AR 12 R MR 3.77 - REHEAE Ry
0.76 » ZRIEEST » S " EEFST /Mgt - (EHE FERBE S AN
SR ARSI & TEMR/EERET - FHETFERESGERATE
fRIEAERYETE o VI8 R 4.0 HERMHEA I EETE3.80 L1 » HS
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B2 A 72 A 1« BT TR R R R B A 5% » BUT A Wit
HERREE AR -

PP pamomee AT mE wER R
BRESETERBESEFNZME 398  0.69 74 259 60 7 3
13@4%)5@[3’] (18.4) (64.3) (14.9) (1.7) (0.7)
BB/ EEEEF > fFH 398  0.64 71 259 68 4 1
BT EEB SRR (17.6)  (643) (169) (1.0) (02)
BESTE/ EERfET - /] 400 0.64 79 250 71 3 0
BEIERESGEHRNEHER (196)  (620) (176)  (07) (0.0)
M=

BB/ EREEF - 5 393 0.68 72 240 82 9 0
BT HEBR ST H R (17.9)  (59.6) (203) (22) (0.0)
H=

LB/ ERRET - B 400 063 75 261 61 6 0
EF BB S T HAE R (186) (648) (151) (1.5) (0.0)
Ry

§]

KA/ ERRET - i 381 077 62 224 97 17 3
BT EREGEIRHRE AR (154)  (556)  (241) (42) (0.7)
5}

O EFFs %
5. BBk
T3 YRR ) PO S PR RS SR AN R 13 R fEEIT S 3.67 - ARYE
72 150.762 - HPUMEFECBEREE/ N T o AR HARRE - FIEEERH RE" 3
M EARHEE T &R S &R ) B £ 46.2% » PLFSFIEHE T Korah, & Cassidy
(2010) Frf2 & 1 & IR G A 3 R MR AU E B ZoR BRI =55 [ 5 5 hdh -
IR T B IR S AR AEAR SR DU RERI I AR A T 55 T TRIFIBRA] - 20
RZ Google BRERAVHH I BRI R HH THORHIIE ~ ERERIBE FE AR 5
X~ SRS IERE H e BaUERIMERHT ~ MR G R EARER SR (Haya,
2007; Helfer, & Wakimoto, 2005; Highsmith, & Ponsford, 2006; Labelle, 2007 ) » T]
AE T 3 o T A R S AR A R I AN = -

%13 HRAEENAREEL

T FEE o g NI
RE—E EH SR AHE e FE BRER FEE FHE
WRKGREFAET 374 074 45 231 109 14 4
B EGEARM (112) (573) (270) (35) (1.0)
BE=EARKMHEA 3.8 071 58 243 89 11 2
M) FEHE FEFRES (14.1) (603) (22.1) (27) (05)
EHRH
KAEEMIEE F&ERE 342 082 33 153 172 41 4
EEHZIH (82) (380) (4277) (102) (1.0)
KaEEMmAEHET 368 079 49 202 131 16 5
BRI EEHAHR (122) (50.1) (325) (40) (1.2)

O RET R %
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6. BB REZHN

B ERH

fEEL 49 : 3 (Spring 2012)

CBCEANRRRE AN o PO R ARG RS RATER 14 FR - RSP 3.87 - AR
#7255 0.68 » HIEMIHZAFHEZ/ N 1
AIBREEA o BIEA PO - ] R A R A e 3 A i fe B T B IR B 5 A5
RIRHIERAERE ~ B FIEI R B allR -

R 14 KFINRZELI )50 F &L

G

g REBHEMHERE #FE

TR im0 @R wER FRE
ETEEBREBEHARHEN 379 069 47 234 114 5 3
SRAE B T MEAA E 2% R 5k (1.7) (58.1) (283) (12)  (0.7)
EEFEERELETERESE 382 070 61 219 114 9 0
HRARIEE IR (15.1) (543) (283) (22) (00)
EEEEL B TERESE 397 067 78 240 80 5 0
AR R BH (194) (59.6) (199) (12)  (0.0)
EIEAEEAA R OtE TE0H  3.90 068 70 230 97 6 0
L e L s ahllE e (174) (57.1) (24.1) (15)  (00)

7 ERERBEINGERET 2T
MFASHR - RAE Ry e

) R¥EFER %

BB AR OB R » BT BES
3] o~ T B2HE AR )~ T Findit@NCTU | B T 7313  SEPUIEEhRERYfE
T 200-228 Nz » Z2BRAK 5 253 T RS HBUR 5 8T AEREEHET

HfE F B AR -
k15 FRAFRGESRZRES>H
RIREIRE  AEXRE A#E % EAHEERE %
BEEH 228 22.8 56.6
BEEER 211 21.1 52.4
Findit@NCTU 210 21.0 52.1
ETHFIBIER 200 20.0 49.6
S H R 87 8.7 21.6
RS T 62 6.2 15.4
B | 998 100 247.6
8. {FHERAMEI aa?f’f:ré}*ﬁ
WK 16 i » RIANE R % HE LG RE
B AR T ) TiREny e R A
%16 #H %Him/r% e Z IR E

ATEIE A % ifﬂi%@%ﬂ%&%
RS T 126 251 34.7
BAEZ 9  19.1 26.4
WEERE 94 187 25.9
TR 76 15.1 20.9
S H#R 56 112 15.4
BERES 54 108 14.9
R 502 100 138.3

E502fEEZ - Hr LI
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REERE 1T Ry IS 387

() 5 B T AN R B SRR S < SR AT
ARERLLREIA T2 BT (ony-way ANOVA) BRETANA S o3 he B4 B
% NETERBOENRRBRZE (AN RMEREAT ~ AR~ &
B~ R R EBETIRREE) @S E =R -
1. ARESRIERERSAURM - AAURM - BE - ERASERAE
sl ER SR
FRNTFR » ARIS 7RI A AR ~ REEE ~ (E I EREE

AIFREERE R BAE 2 5 < ERBE 2R CHE#E—F L Scheffe LT TR
P - 1R 18 BURIFFEAE (RE-EAI £ ) 7R b PO st g i 32 R BE AR IR B2 42 Ky

fa o HERTRTREIRIT e e AR = T S E A &

IR

FAGE RS Fo e

(17 TRG»AERNEHARETEZ LR AR

B BRI fZ#ez F{E pfE
S K—EAT 3.65 0.74 L1136
K=K 3.51 0.68
fEL-HE 3.64 0.65
-3 3.76  0.66
B R R—EAK 3.65 0.45 3.07  .01%*
R=8KMY 3.55 0.55
fELHE 3.71 0.53
i3 3.88  0.55
RERE R—Ek— 376 0.63 3.87  .00%*
K=Y 3.76  0.60
fELHE 4.03 053
H+3F 404 0.54
o R R—EAZ 3.53  0.61 443 00%*
K=Y 3.42 056
fELHE 3.75 0.61
[E e 379 0.64
HEISER K—k 374 0.67 233 04%
K=K 372 057
Emueiy 3.93 0.57
iy 3.93  0.50929

®18 TREHo

#p<.05, #¥p<.01

AR ¥ R AR T A FRILE

| PSR E R R SR HlE Scheffe 1k
R MM 430 5 086 MLFE>ELIE>
MR 11137 397 028 A TERRT>R=HAN
REJEE MR 600 5 120 fHEPE>REEHE>
HHA 123.11 397 031 AKR=FKRPY>K—ERK =
15 F M 812 s 162 PEPE>EAIE>
A 14545 397 037 AR TERT>R=EAN
HEERA M 379 5 076 FEEPESTLEES
A 12913 397 033 A TERT>R=EAM
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2. A RS2RAMERERS AMEE - BRAMIM  BE - EAEEREE
FlFRER B E R SR

WERNIFIR - AEERBE I E T 5 MR L~ AT BOEFIRRGEEA 1%
IR AR - ERIBFE R R CHH 2 Dl Scheffe FEI TR LR - DUETE %
I WA SR B B R B - R 20 8UR T B ERR A 0 T
BRI s - BRI E - # MRNIER AR - FEIEE -
EEEEE - AibER 2GR 5 A" BOEFIREEA 1 o AR ARt % 50585
polAE iR - TR - AACEEHESEN - EREEE - HAERS - &S
BFeiRR R AR - DIAREEREBLMN S - NHEAERSRAMA ST - i
i Sl E BHRE 2 TR B AR DA T T AR B EAURGE -

R19 FEZIRAMER L R GIETEZEZ M

BT e SRy fEReR: FE pfH
SRR R 370 057 227  .03*
AN 3.64 051
TR 375  0.62
A R 372 048
EHERRE 3.51  0.80
Ntk % 52 225 340 091
B BT 373 057 111 36
BANERT 370 043
T e 376 0.62
A R 3.68  0.40
EHERRE 370 0.52
NG L 3.56  0.60
RERE Bl 395 061 136 .22
AN 3.89  0.49
TERE 398 0.58
A R R 390 047
EHERRE 397 0.5
NGRe L 3.96  0.66
o = TERERE 364 065 1.12 35
BANERE 357 057
TERRE 378 0.65
A R R 370  0.54
E R 3.64  0.62
Nt R 25T 3.66  0.66
BOERRERAN BT 387  0.62 226  .03%
B 3.66 0.7
TERRE 393  0.50
A R 3.81 0.2
R 3.88  0.57

Nt BT 404  0.65
#p<0.05 **p<0.01
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(20 FREZRANEAFHAKETEZFHILE

BT AR HEE VAR EERRLGE Scheffe 1

GiERE AR 6.89 7 0.99  T>H/H > Ak > 7 >
A 171.68 395 044 EH>ARER

BOEANRREEEN HHIH 5.13 7 073 Ait%EZR > T>EH >
P 127.79 395 032 EMESHHAERSEI

(1) PR BT

AWFFEER H Pearson A ZAHBA R B bRl I E HE F &R S EHRML
A RERIE (B FPEREAN ~ H ISR ~ RBEE - BEAERE - 2B A R
1Th) M2 G HBEERMR CRFmEERITM) -

FHER21 AI15%0 - 4£0.01 BHE/KHET » Pra 8 E s (e d g IEAHR -
FRAE R PR B AR e 25 I PERR RN EL B AN RER AN » AHBATRER 0.26 § Iemif Ry
R B R - FHRAFREUR0.71  NETFHE 8 RS AR (e AT
IR AR -

%21 &% A M Pearson 48 Bl 1% # &

S HAE g HEN ey
o Lt mee gm0 seRTR

SFMEER%N  PearsonAHEE 1 J0EE 52k 5Tk 26 48
B () — .00 .00 .00 .00 .00

GFMEA Pearson R 0% 1 67F% 63k A6 48
BEEE () .00 = .00 .00 .00 .00

HERE Pearson FHEE 52k g7 1 1 625 Al
BEEME () .00 .00 — .00 .00 .00

o F ARl Pearson AHd STEE 63w 1 54 48
HEEME () .00 .00 .00 = .00 .00

HEIIHEI%] Pearson FHRE 26 A6FE 62k 54k 1 26%%
BEEME (RE) .00 .00 .00 .00 — 00

TR Pearson fH AREE ABEE 4wk ARk 26 1
BEEME (E) .00 .00 .00 .00 .00 =

o fE R K HE R 0.01 FF (R - MHRHEEE -

() DA R T R =G TRt

AHFFE LS /TR (SEM) HE1T 28 =T i IRE 2 e - ARETR
WSt T N imatE - EaE e - SR - RO - B
1E ~ BRREEED B (0584 » 2007) - F—3HAANE -

1. B EREE EAE Tk ET

AT acEREE < BE R AR S R B - Rt Tl Xy 2
HihEt - BERGAIEENZE (maximum likelihood, ML) » Rl ABRNE B A H RE
HiER FRUMET T o R & 28T H 8 (multivariate normality ) ~ fiEA#
I - AERSEARE (BT58% 0 2007) « AWFZ2E:LL P-Plot [E55 35 2% 8815
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iy

B AGE S RESTRCS » I E AR JRRE (skewness ) BIEEE (kurtosis ) SKRAIE
HREMHREE GHER » R EAM e EE YRR E TR -1.057 £-0.128 Z[H]
(REAHMERRY 3.0 Ry fmRg ) » IEREES T -0.049 £ 2.904 Z[H] GRESHHE KR 10.0
FERE) » FREBEF O RENC -

2. BELE R RARIIEE

AR U BB REE B - — 5 Ry PIAE A A% B 75 B Bl e e =i il 5
Ba o i ehbet CERIE 2R - DASERT R A E R AR (586 0 2007) » 3%
GYALAITT

(1) SR Ak E s

— R B AERGERAGET AU T =S ¢ A GRS RN EE - BT L
[KI3R & S B RGT 1 » HAGERRE /KYE 5 COERKRERIERR - Aitsesds
MR EAR ARG E AT 2 E BB A -

(2) AEAS HE = B

AWFSEER R Cronbach’s o fREELFH A5 (composite reliability, CR ) 43 Al%}
2R S B T e RS R BB B - A0k 22 R ARIF9ER #4552 Cron-
bach’s a fREEHHAGEEE/L0.7I L » BIENE @ AREEHZEEHEER
i BA—ERERRE—5E -

k22 RAHRZESIER

BIHAATH Cronbach’s aff #HEEE (CR)

HFATR 0.81 0.82
S 0.80 0.77
B 0.86 0.85
o R 0.83 0.82
RERE 0.85 0.92
B AREEHN 0.86 0.86

(3) He et =Epl = b R AR =B T

R e RN B OR A AR e R s B B S B R Y RO AR . - AR EER
FHf@ESEAC R ~ WEHEAC S - DU T RGHR i = A AR AT
B o Rifr S S TEIRAERYFIET - AW Teruf =CERd I B IE22R] (R 23 B 1E
AT 2 HE ) - BCETTEUEIE » AR H A A& i {E 5 E (Lagranian
multiplier test, LM ) » 3B 1FFEE (modification index, MI) » &R MI{E& &1
248 > DERFHEREGEE GEF 85 » 2007) 0 iRth1550y°=940.35 » d.f.=413 >
GFI=0.86 * RMR=0.04 * RMSEA=0.06  AGFI=0.84 » NFI=0.88 » CFI=0.93
PNFI=0.78 » PGFI=0.72 » HA%[NE & fuf 2 BHIERGEEE .05 BIEIKAE » BUR
BRI 0E RAFHENC (72 23 2B IR R X 2 BB AR RS SR ) -
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%023 Epm X@RERABEAGESER
RO A BIERTR 2 BIF R 2 P

¥ NA 1508.09 940.35 I
(p=0.000) (p=0.000)
d.f.=426 d.f=413
ydf. <3 3.54 2.28 T
GFI >0.8 0.79 0.86 SERC
AGFI >0.8 0.75 0.84 SEC
RMSEA <0.08 0.08 0.06 SEhd
RMR <0.1 0.05 0.04 SEfd
NFI >0.9 0.81 0.88 EIEZES
CFI >0.9 0.85 0.93 BT
PNFI >0.5 0.74 0.78 SEC
PGFI >0.5 0.68 0.72 SERd
3. 1B

TERERE S T S AT P 1% - $5 NARBIE—20 0 T I TR o
PR TR S T S AERRAN L~ T R PERRAN L B T BORTIIRRER AN ) SR
H o TR TERBESERRMERITR - RN e AU 2 I R B
2% HEERAECR - SR s e s S A LT S e REGE ThOE -

FEIER S BOR P 1 R ELREUR ~ TR SOR BLREIOR S = - LR
FUBAE— (HIEARE A (T ARSI B o) — AT s 2 AT 2 R A
TR ERB 2 ELESCRAME 5 [RESS RS — (8 B3 o — (A B IHA R B 58
A —E AR - HAE R RIS CRBI SRR 5 MECRER S BRI
SORATHERT - 2RI FREANNE 6

B RIMEREN 068%™
i 164w
03250+ .
\ v
BENHERR 0.83%++ Ref LO.26%** ) fHFIEERA 062"l BEFHTTR
0.28%%x 7098,{

SRR HA ##5F52p<0.001

Bo ABrRIEXIAEEE
Cohen (1988 ) Bf5URIEH AT 2 AIREAE + FEAHE/ M 0.10 2/ MR - 0.30 7
AEPRCR » 0.50 PLERKRICR (5[5 558 » 2007) « N ARIFEZSREELR
A A B B R e Sz U Z B R - SN (BCRTIIREEAN) e RepR (S
P s AR ] (BHITTR ) - TR =l 8 (A AR
AU~ ZHRITERRA ~ REEE R FHERR) IR B AT T R - At B
B~ IR R MESOR - BT P T SR AT e AN 24 - ERANR -
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Abstract

This study aims at investigating the perceptions, acceptance and usage
behavior of users on federated search systems. The research method involved
the development of a questionnaire on users’ satisfaction and acceptance of
federated search systems based on Technology Acceptance Model (TAM).
The federated search system implemented in National Chiao Tung University
(NCTU) was used as a case system. In addition to the six constructs of TAM,
i.e. perceived ease of use, perceived usefulness, attitude, behavioral intention,
and actual use, the construct user training is proposed as the external variable.
After the development of the questionnaire was finished, an online survey was
conducted. 403 effective responses were collected. Through Pearson-product
moment correlation and structural equation modeling, the correlation and
causal relationships between factors which influence the acceptance of library
SMS services were identified. The results show that federated search systems
are helpful to obtain needed resources for users. Users recognize the functions
of systems and most of them will recommend it to others. But there are still
great improvements to be done on functions, interface design and user training.
It is proved that user training, perceived usefulness, perceived ease of use,
attitudes and intentions affect the perceptions, acceptance and usage behavior
of federated search systems indeed.

Keywords: Federated search; Technology acceptance model; User study

SUMMARY
Introduction

Libraries in recent years have grown to include a tremendous amount of
digital resources, including databases, e-books, and electronic journals, in addition

* To whom all correspondence should be addressed.
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to the traditional print collections. Not only do library users have to understand
which online resources have the needed information, but they also have to become
familiar with search interfaces and be equipped with the appropriate search skills.
All these challenges increase the user’s stress when searching for information. As
an attempt to ease users’ burden, the federated search system came into existence.
Such a system offers a simple one-stop searching experience, where users can
search multiple resources without having to switch between different online
resources, thus helping users to search efficiently.

To ensure that a federated search system is used effectively and efficiently
by the user, it is critical for a library to know how such a system is perceived
and used. The goal of this study was to develop a survey questionnaire based on
the Technology Acceptance Model (TAM), which is suitable for evaluating user
perception and behavior of the federated search system. Metalib, a federated
search system in the library of National Chiao Tung University (NCTU), was the
case subject evaluated using the proposed survey questionnaire. A number of
variables, i.e., perceived user training, perceived ease of use, perceived usefulness,
attitude, intention to use, and user behavior, are investigated in the study to
understand user behavior of MetaLib and interrelationships among the variables.

Methodology

Research Hypotheses

Researchers first collected and reviewed the literature concerning online
resources, federated search systems and the Technology Acceptance Model
(TAM). By analyzing the literature and identifying variables related to evaluating
the federated search system, researchers proposed 8 hypotheses, as shown in the
following descriptions and in Figure 1.

Perceived B
/ usefulness H7
A H4
HI \
/ y
Perceived Attitude Intention User
user training H3 FH6>  to use ~H8%  behavior
H2 H5
\ Perceived
ease of use

H1: Perceived user training has a significant positive effect on perceived

usefulness.

Figure 1 Modeling the Hypotheses
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H2: Perceived user training has a significant positive effect on perceived
ease of use.

H3: Perceived ease of use has a significant positive effect on perceived
usefulness.

H4: Perceived usefulness has a significant positive effect on attitude.

HS: Perceived ease of use has a significant positive effect on attitude.

H6: Attitude has a significant positive effect on intention to use.

H7: Perceived usability has a significant positive effect on intention to use.

H8: Intention to use has a significant positive effect on user behavior.

Research Design

The study was conducted in four phases, including the analysis of validity,
pretest of the questionnaire, analysis of the reliability, and the actual test of
the questionnaire. The pretest was carried out in randomly selected survey
participants at National Chiao Tung University. The researchers were able to
collect 43 valid questionnaires and used Cronbach’s o to ensure the internal
reliability of the testing tool and maximize the inter-correlations among test
items. The overall test score (0=0.776) showed that the survey questionnaire and
each variable being examined (all scored all above 0.7), have sufficient internal
reliability.

Data was collected by online questionnaires from July 13 to August 10,
2009. The total number of questionnaires received was 461. Two screening
methods were applied to exclude the invalid questionnaires: (1) if the answer for
the participant’s previous use of the federated search system was negative; (2) if
inconsistent or contradictive answers were identified in the questionnaire. As a
result, the total number of valid questionnaires was 403.

Results and Discussion

Following the data collection, the researchers tested the internal reliability
of the formal questionnaire and examined each test item. The results revealed
that the alpha scores were between 0.80 and 0.86; the overall alpha score for the
questionnaire was 0.81, which showed strong reliability of the testing tool. Next,
descriptive statistics and Pearson correlation coefficients were used to analyze
each variable and the correlations between the variables. Finally, Structural
Equation Modeling (SEM) was applied to verify the hypotheses. The diagram of
the research model is shown in Figure 2; factors that influence user behavior and
the overall analysis are shown in Table 1.
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Figure 2 Diagram of the Research Model
Table 1 Analysis of the Overall Effect of Factors on User Behavior

Perceived Perceived Perceived

P Attitude User behavior
user training ease of use  usefulness

Perceived ease of use 0.28 — — — —
Perceived usefulness 0.55 0.83 — — —
Attitude 0.63 0.39 1.64 — —
Intention to use 0.38 0.66 1.10 0.26 —
User behavior 0.24 0.41 0.68 0.16 0.62

The main research findings are as follows:

1. Survey participants highly identified with the variables examined in the
TAM model, such as perceived user training, perceived ease of use, perceived
usefulness, attitude, intention to use, and user behavior. Most participants would
recommend this federated search system.

2. Positive correlation existed between the six variables and all eight
hypotheses were confirmed.

3. Users from different backgrounds had significant differences in perceived
usefulness, attitude, intention to use, and user behavior. Scheffe posthoc
procedures were used to further compare the differences among user groups and
the results showed that graduate students (i.e., masters and doctoral students)
scored better than undergraduate students in the four variables.

4. Users from different academic disciplines had significant differences
in their use of the online federated search system for perceived ease of use
and perceived user training, which were further tested with Scheffe posthoc
comparisons to examine the differences between groups. The results showed that
users from the engineering discipline scored the highest for perceived ease of use,
while those from the humanities and social science disciplines had the lowest
score. For perceived user training, humanities and social science students scored
the highest, while users from the information science discipline scored the lowest.
This difference revealed that students from the humanities and social science
disciplines had difficulties in their perceived ease of use of the system. Thus,
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frequent library training courses should be provided for this user group to improve
their experience and familiarity with the system.

5. The most satisfying functions of the federated search system, as identified
by the survey participants, were Metasearch, Citation Linker, Findit@NCTU,
and Find E-journal, respectively. The least satisfying functions were Relevance
Ranking, Personal e-Shelf, Find Database, and Quick Search. Furthermore, the
results showed that improvement was still needed in the areas of system functions,
interface design and user training.

Suggestions for the library and design of the federated search system:

1. In addition to the original online training materials, the library is advised
to provide digital learning materials that are interactive and instructional.

2. User perceptions varied greatly towards Findit@NCTU, which is the key
function of the federated search system. Thus, training courses in the library are
advised to provide clear instruction in using this core function.

3. Users from different academic disciplines have different perceptions,
attitudes, intention to use, and user behaviors; therefore, the library should offer
training programs tailored to specific user groups.

4. The interface design of the federated search system should meet users’
experience and expectations of search engines in general. Online help and
instructions should be context-sensitive. Terms and wording used in the interface
design should be further modified so that users can understand without difficulties.

Suggestions for future research:

1. Further studies focusing on the perception and user behavior of various
federated search systems are advised.

2. Research that uses qualitative methods to evaluate perception and user
behavior of federated search systems are suggested to bring in different insights to
the field.
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