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A Study on the Acceptance and Usage Behavior of Federated Search Systems

— A Case Study of Metalib in NCTU

Student : Ching-Yi Lee Advisors : Dr. Hao-Ren Ke

Degree Program of Computer Science

National Chiao Tung University

ABSTRACT

Many libraries have implemented federated search systems to offer
integrated services for users. Users can search different databases by a single
interface to get the resources they need and increase the usage of electronic
resources as a result. The proportion of library budgets for electronic resources is
increasing in recent years and it is_necessary to find out whether users could
make good use of federated search systems. Therefore, this study is to investigate
the perceptions, acceptance and wusage: behavior users on federated search
systems.

This study takes Metalib as a target system and the faculty and students of
NCTU as objects to collect 403 effective questionnaires by online survey. SPSS
12.0 and Amos 7.0 are used to analyze the questionnaire responses. The results
show that federated search systems are helpful to get the 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.

Finally, this study suggests the results of analysis can be offered to NCTU
Library for reference to enhance its promotion. Besides, it also recommends to
proceed an integrated study about usage behavior of other federated search
systems to explore the differences between usage behavior and acceptance of
different systems.

Keywords : Federated Search, Technology Acceptance Model, MetaL ib,
Structural Equation Model, User Study
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BEHERR T RIS T L TRRE S A MR iR o i e
e gz

60



@i+ 3 TS E))  EME R PR A AR R R ER I S S %
(x) ¥SEMa 3 > Xz fu;L A - 8 A 13§ fe(badness-of-fit measure)m:fﬂ o AR fApd R
2 TEE- BRF rﬂx B REAFRARREEL RS G R 2 B 7 i feeh
I =S Mo%ﬁs@» mﬁﬂ Y EE TR N g peh T ’)‘]ﬁ'%ﬁfﬁééﬁ'% BF e o
Y mgﬁgix g E R T A 0010 o0 HEN A T R (F 342 2009) o

wm@mmmmwgd&w FoEgpd B (A/dN) 0 R AR EHNPE B
H-Bpd Rt B BiEg ] 27 WA 4F o Hayduk (1987)iE 3k 1
7 % *+3% P (Etezadi-Amoli & Farhoomand, 1996) -

(c) % 123§ fedp Hh(goodness-of-fit index, GFI) : GFI4p 47 3% jF & 47 ¢ 0¥ f2ff % &
ERY) > MOGFIET 5 NILH 050 ch % B e & e W 4 314 & TR en 8 o &
VB R (R > 442009) c FF F > GFIF ~ 108 R A HVE 5 S3®sgfe > @ <3
0.9R] F_ 4 i fe 24 % 247 (Doll, Xia, & Torkzadeh, 1994 ; Etezadi-Amoli & Farhoomand,
1996 ) -

()7 & 12 12 fedp th(adjusted goodness-of-fit index, AGFI): AGFI4f iz it Er; b7
¢ TR A B R (adjusted RY) 0 63t B GFIGHRR » #4 o B 4~ ¥ B2 5 or
vk e g pe R dp e SRS AGFuﬂﬂtﬂwﬂL« A& G 11 32 tmi
ﬁT LR B (ERat 5 0 2003) - AGFI"*’GFH" R AR e ﬂﬁ:ls /‘"‘O Jl’ F"’ > Boim A%

S(AEFRTDA T RAEARGT  F 2P A TIRRAEARL o - HF W09, TR EGIEE
guf e & (Hu & Bentler, 1999) @ > AGFIE + +10.8 - EJA 2R E ¢ p«—iﬁc :
M % AT0.9R] E_ & f e 25 ¥ 245 (Dolly Xia, & Torkzadeh, 1994 ; Etezadi-Amoli &
Farhoomand, 1996 ) -

(e)35= 137 £ (root mean square residual, RMR ) * RMR#. % = 5 £
:f]%—r?“if’“m; _?L:'-"rﬂ:'-i’lm v TR B A TR \Amf{f&@i H
F AR E o RMRE - 423 | 5+ 0.05(Rakse +2003) -

(f)sj £ 393 (root mean square error of approximation, RMSEA) : * RMRF
ﬁﬁ:m AR > BANO0Z I o FHENEF ARG P Aarle R E#H L HEE 0 FUAE

"'xlﬁﬁffﬁ* ok 5‘@*‘9"-""—" PR APRREAL Av\*‘r CEAR ] ARG E TR
EfdF enig i > RMSEAZ £ A& < ) 242 R 2 258 (#Rad s> 2003 ) - RMSEA &_
- fAFFFE AT fe (close fit) itk % RMSEA % %“‘\3 J %‘0 05> % T12%HV 'Mﬁ‘»#&- J
ALE T 243 pe  (goodfit); 0.055]0.084 5 " & & 72 45 enig fie ;5 0.08%2 0.10R] 8.5 4 &
FEe ;s < 300.10% 2 23§ fe(F = 4% 0 2009) - Browne & Cudeck (1993)77 3% 5 -] 370.055 2
¥ 3§ fie 0 0.053]0.082. fF B & 2_& 32 e fir(Baumgartner & Homburg, 1996) -

B B fe R
WEFFE R P a3 — Bt Bt £ 2 K (nest) (74L& #5¢ (baseline
model)l—}:’}ﬂ" AEC AR 0 R B G et FenfR R 0 - AL * i ¥ b g I
2K AT BB E AL AP AT b2 (R 40 2009) © i fedp iR 4E

(a) R4 i pedp i (Normed Fit Index, NFI) : NFI{|* i % (nested) -5 et d o 32 4
PR A k- AR F R BRSNS - BRBRATG TR L RER D
2R A BoAR R (FRakFe 0 2003) 0 NFIEL™ g & Bk st 5 A& e 0 ahdp i% o
Bentler & Bonett (1980)\21\3:—" CFI l‘fk’NFIr'v'ﬂgtf‘g? FRIE 70912 F > ENFIA AP 7 5 AL
o b £ AHP ] 5% F(Hu & Bentler, 1999)
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(b)+* #i§ fie 3p #(Comparative Fit Index, CFI) @ F Ji 7 B 50 & & iz o & M 1%
SIS ZEBRRSEER © Y RIRRARI B Y &+ S s fe gt o g iR
FHNFe g e @ % { SR CFEp oo #:T1 428 > & 24
HCFIE §2 B 027 120 & £ 3 7 45 % > CFIiEid  F + *70.9(5% 4% 52> 2003 ; Bentler & Bonett,
1980) -

C.is»cif o
oo e B Y M EIRG R E S E - FARKE N i e ehip 3 % dic(estimated
coefficients) e p &£ % > - if fedpif e 45 ¢

(a)f§ ¥4 i fe4p f(parsimonious normed fit index, PNFI) : PNFI:hf »2 2 & 5 =
- Bpd R E S ORGERAR > H EARRARSE > AR AR AVRIB D R
B VR PRGN 5 00610090 FE AL L AR L AR 5 A
T E EERE A AN PF o T HPNFIE > 0.5 5 Wb @ B8 3 enih i (F ¥ 4

2009 ; Mulaik, et al., 1989) -
(b) §§ »= % |43 fi2 45 H(parsimonious goodness-of-fit index, PGFI) : PGFI & GFldp #c:h
¥ - ﬁé%‘”' v g B3N g 2ot > PGFL2 EU-%-GFHE 1t - Bag R B4 N0
PAR A AT BN AR Y o B B AR R R R - ALY 5 B-PGFLIE>0.5(%

ﬁf{; » 2009 ; Mulaik, et al., 1989)

Gp AR

AR N Afieif B 1995Bagozzi & Yi (1988) i 3% » 1 CR & £ AVE & 3% 858 §
A

A.2 £ % & (composite reliability, CR) : * FLa&4f T & (construct reliability) » 2 & T &
iR {&5“ £l /EE e %ﬁ:}ﬂ 1% (latent construct indicators)z. — R & » 5 B 3 % 77
#ﬁ 2 B3 % 03 L Mid(intercorrelated) i & » At - BIE ¢ B g R {— ® ‘—’”(;E

4% > 2009) - Fornell & Larcker (1981)su& 2% & 5 0.614 } (Fomell & Larcker, 1981) o kﬁﬁ"

RAACREAEF - AT HRERALF RIS TRIZRARAGFEF DFEL
IE > ﬁnb /?Jupx f’r_&éﬁ"(ﬁiiﬂ ’2007)°
B.L 35% B i 2~ £ (average variance extracted, AVE) : AVEE - & | § %38 chid 8
FEOOA KA NEALEHE SRR (S ¥4 2009) c AVEE £ F 0 Pl BRI
S R B lcarr R o Bagozzi® Yi(1988)sruZ iR B 5 0.5 F o B i e BTG
®a % ®hed 11

\

*‘\1

311 R R 2 80

i & AL ol | $7 I L ST P % F KR
e tn s >0.1 -
¢ | Ep SR g Gl 4 F 7 4£(2009)
GAf | PR B SR B <3 Hayduk (1987)
GFI BN R E A >(.8 Doll, Xia, & Torkzadeh
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i & AL ol | $7 I L ST P % F KR
. e , 1994) ~ Etezadi-Amoli &
AGFI | 7 £ B3 if 2R 235 (
e 4 " Farhoomand (1996)
NFI ?;Pl’* j;;; P & o5 e
o P S Rk R R >0.9 Bentler & Bonett (1980)
i AR R
RMR | B fas £ 14 >0.05 R g% 572(2003 )
. , . . % 42.(2009) ~
PNFI | #% F pd B ;0 0.5 ¥
WA g d Rk ” Mulaik, et al. (1989)
. - % 42.(2009) ~
PGFI | 3P 5\ ehff H 42 & >0.5 v
e Mulaik, et al. (1989)
$ ¥ 4(2009) ~
RMSEA | 7 37 £ #1 <0.08 Baumgartner &
Homburg (1996)
AN S
CR :),( r]f B it idn i >0.6 Fornell & Larcker (1981)
X
B f#R 2 R PR R
AVE |73 5> E kp L >0.5 Bagozzi & Yi (1988)
EHpg i i

FH KR Faksc > 2003

7. BB n

byt A EEAnEA Y 0 SEMATL L RS ARt E TR Y
¥ '11“7%\:&%,&1&? P TR A LR AR N KR 0 £AT S F QBT R
B im0 0t - BARALZ 5 BV B I (BRak T 0 2003) o

m

-k

8. Hw&HLH

}‘J‘ﬁf:i\‘ E'T’j.,;J'..‘L% ;’«t—ﬁgfﬁ , 1 ;jg_ﬁ‘_‘ F\ mxﬁ';;xfpb ﬁk o I') % ,{__‘_/\ ﬂﬁ,z ’ ﬁﬁgp 1 F\:
o HREEEMERSEHY - ¥ £ T2 ok (directeffect) ~ F RH Y - %318
e G d Hois I A5 enf &0 % (indirect effect) % ¥ ¥ - ¥ e ik 4}
F'us:—;,:% ¢34 5% % (total effect) % (¥R 8% 7z » 2003) o
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ate > . B s
R BN P

B ARRGSE - A RARJLF R M GRS R 32 0 A Y M Amos 7.0 1
2 Flv"i»Lf'rl B w0 L—F‘LF*‘?‘U‘£?\: I?xi“'] KmP GARLR (S BEH o

BRI L A R A BT M
Befs { $17 7 BR LB AR R - mp -

%—%Eﬁ%&bﬁ

AFTHEEIRD A 1THRHFEZBUFEOT AR > HI R P I HP L3P R
o Han®in o IR FE P S A 4P B T Bie(corrected 1tem-t0ta1 correlation) ] 3%0.4 138 P
11 % (Leech, Barrett, & Morgan, 2008) » 3 % BRI L chT BARR o

)

-

e W

1.

N
=

4

hr

F_‘-

FTREES A i * 75 hfpe ¢ o Hal@ 50787 £ RF 2

% =4 T AR R T P A AP 1‘4&,;0260’

A

5
_O
4;

%

H g ] R Y S R f , uﬁrg“f#m LlE*”Ti; X TR eI
AR %%iﬁ i E SR TehiBRR “'E}ib%p“a RBERLFERECFENRA
i kg e E(ERekr 0 2003) 0 AR 0 T3 FREL B LAY 55 e v
F1* iF‘-‘QJ RBIE I > ded - 3R '_’3-& '“{@# por T IFFE /lﬁlfgp B39 kel
Bos % TATm- R %*m+;&/f?§ B39k et #e > L{rfkﬁrriﬁﬁi

?i/%z}f{r L AR 5T AFTXR AR IFTREELE L AT el | 2
$ Lo 2 Lo REAFEREY A A M R ok 12

212 TFFREL Haa KR 7 LA P BR Al i

AR FopgE | AepGe [ REFBRA [ HBfGEH

Brrog | BRREK A B 7 i A

2 27.51 25.838 0.443 0.773

3 26.50 27.166 0.260* 0.811

4 25.65 27.463 0.561 0.757

5 26.59 26.163 0.486 0.764

6 25.66 26.212 0.583 0.751

7 25.92 26.926 0.540 0.758

8 25.86 27.109 0.547 0.757

9 26.01 27.883 0.479 0.766

10 25.59 27.577 0.576 0.757
o R 0.787

Ao R B A AR M ] 2104 i B 3 I
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2

D M
TREER

FFREL
IRB i Hcn 0.158 0 3 (] 2004 0 FHTATER B¢ 3 0PI 0 B

fog e ¢ o Hait 507110 £
@»wﬁ”?“%“’W“\ﬂﬂﬁJﬁWﬁﬂﬁﬂﬁBﬁﬁ
e 2 i

WF 2T R

0?‘;‘21‘;&64 Pk o 48

4ok 13 o
213 5 % Minirz B p B A PN ik
I AT bl B% 4 B Pk e g Isj P 5’] UL
£ % T30k AP A0 B B
13 14.01 5.599 0.535 0.634
14 13.80 5.483 0.725 0.562
15 13.79 5.882 0.593 0.616
16 14.35 7.053 0.158* 0.796
17 13.82 6.345 0.443 0.674
o R 0.711
o FA T RL LD A AR ] T04 ) T R 3
’1;‘_ [_4 * w'p,\rﬁ"J E‘h’]‘#_\i LA ;F'— ,_§~0858 32\ }i -ﬁir—g Z_¥ ';)i ’ﬁ?—[ﬂ g IE‘FI
&+ 38 P ,2,@;;/%7};1?52 R FE05 o A ipdt R A Jﬁ’éiﬁ\i 2 H @R M5 |y

AP %+ B 758 14 (related association) » 4=k 14 0

14 4 % B30

e IRP N o AP B Tl

A R TOPIFE [ READRL [ F o pIfiE e

¥ 4 T iofk B4 %3 R Ap BE 7% B TR

18 22.08 10.759 0.650 0.836

19 22.11 10.454 0.669 0.832

20 22.13 10.692 0.508 0.858

21 22.37 10.556 0.649 0.835

22 22.23 10.320 0.713 0.826

23 22.22 10.558 0.662 0.833

24 2242 10.881 0.549 0.849
o R 0.858

R R TR A AR M Gl 21040 0T R 3 g
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Al LR mﬁ_m P HoiE 508250 &5
LR P A AR Ty 20.610 1 ’z\T¢J£EF“JE/>%J—%i’;*f#mL

¥+ i 755 14 (related association) » 4r# 15

B 2

215 @ % REFZ NP 2 A dA M Tk

— 70 I 06 AOPIRE [ REFR AL [ AR PR D
T % T ok ¥ LRE R P T R
28 10.96 3.749 0.636 0.785
29 10.84 3.779 0.668 0.772
30 11.28 3.454 0.652 0.779
31 11.02 3.574 0.647 0.780
W R 0.825
R O Ry SR YR E R

BT AR ) e Y Ha@ 50832 B4 RELTHR - FZHER Y R T A
*nuﬂ/mimﬁﬂﬁ’ﬂd%é*méﬁﬁgbﬁﬁﬁ%ﬁa“%p@Jﬁ% B
,b;u;:r /xfé‘r_m@ﬁ}_t’ A FED SRR KRR A

SN #E B e ®

% 0.3530. 374

Nﬁmii”ﬁ’%%wo

./ ?‘)ﬁﬁfrﬁFQIJ “'—‘gl\F e
H

LG 04 s AT S A 0PI R

16 R P SR A0 Tk

A— TP Pkt P PIETE | REFRAA | HE PG
- Bariom | BERBK AR B 1% B i &
25 26.16 14.406 0.546 0.814
26 26.94 13.899 0.353* 0.853
27 26.90 13.940 0.374%* 0.847
36 26.15 13.847 0.731 0.795
37 26.13 13.784 0.749 0.793
38 26.20 13.605 0.722 0.794
39 26.13 14.058 0.690 0.800
40 26.33 13.599 0.620 0.804
i A 0.832
PL AR IR P A AP Tidie ) 20040 R P S PR
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BH
3 o

BT ERT P ﬁﬂf#ﬁ» o Hami0861 0 BFRELT
IR P A ApR GlcF 2060 0 AT ipu B IE A %J L h A
1940 4+ B B 14 (related association) » 4c# 17 -

TR ° %
2 H s p

Fe ¥

217 % FRT PRI P LA B ik

o A8 EE DI FRPILt | REEPRA | ER P4
e £ £ Tk SRS S to BE 1 R
32 11.70 3.281 0.618 0.859
33 11.66 3.001 0.737 0.811
34 11.51 3.086 0.754 0.804
35 11.58 3.085 0.726 0.816
o 2R 0.861

Ao R B A AR M ] 2104 i B 3 pIE

B RS AT 2 S%  MEE R G AR B R A 2 TR OT R LR T A

FEAARE R .;315\, LRI & ALEV R o S A
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AR RA =\ 20 ]
* = & ’h—a\‘ e ¢

¢ **McDonald & Ho (2002)3% % & * 1= A2 4050 18 (7 TALA 47 087 § P> & 1P
FFEF ¥ BEERERGFT > 2003) o A7 3 M & 52 (Maximum Likelihood, ML )
£ {7 $¥c iz 3+ 0 Ding, Velicer & Harlow (1995)4p 9141 % ML Fal o Jf 5 & 5 %90 4 f&
( multivariate normality ) K > $k A 87 it =7 > = BE £ A100% 1502 FF 4 i &
# % ; Marsh, Balla & McDonald (1988):% 5 ML § 4 ¥ % & ficerf 4 @ @ 558 B 0 a0 o
B % 7 R AZiE400 2500 2 (S p Bl 2> 2007) 0 AFFF Rk ﬂxﬁi&“‘]"ffé‘wﬂiﬂwé ;
TRt A B E4030 0 LRI EE LA L PplotRlz A F AR Y K F ¥ B AR T
BOA RN R 2R R 4oF]34-39 o

#* 75 ¥EAP P-P R

0.8 (o]

0.2

0.0 T T T T
0.0 0.2 04 0.6 08 1.0

BRARBF

B34 & * {7 5 P-PH
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32 Pk AR PP W

0.0 T T T I
0.0 02 0.4 0.6 08 10
BER S
B35 % *[EisP-PR
7R EA R P-P
1.0
0.8
i fe)
" 0.67
#y
b o
b
04— o
o
0.2 9
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

PES F L

36 7 * {iu+P-P@
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0.8
o
?F °
ﬂy 0.6
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; :
0.4
£$:
o)
02 9
0.0 T T T T
0.0 0.2 04 0.6 0.8 1.0
BRIFBF
B137 s 2 P-P®|
#* Am¥LEAf P-P W
1.0
0.8
?&E |
o 0.6
%
i
0.4
5‘1%:
0.2
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
RS
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% EFTPRE BAE PP W

0.8

0.2

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

| S EE
39 % % %10 5P PR

%W?HPmm@%i%ﬁiéﬁbﬁé ez *h o AFT R TR TR D 2% R
K22 F B BERLTAE > F RS HE x> ‘30’—Jém‘ﬁt4?u:% A RS
$HE 4T 10.00% > A% B F AL THAR S 2¥ fi(Kline, 1998)  — &7 § # R 5 %
R EATE2SPE 0 1§ B AR ﬁﬁgﬁn;% F4.02009) d £ 187 5 ) &
IF e i B A #5-1.0573 01282 FF » % B B 4 %7-0.0495 29042 FF o AFT 5 &% T
BARFEERADET T A AR ENRFEN AR
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218 APy M2 Tofc - BB L S BHEE MR

%I R 35 AL Rl S w4 iy fs & R
4 3.76 0.851 -0.716 0.489
6 3.75 1.001 -0.794 0.246
o e 7 3.49 0.955 -0.517 -0.220
e 8 3.55 0.919 -0.525 0.056
9 3.40 0.893 -0.340 -0.365
10 3.82 0.817 -0.957 1.457
13 3.43 0.937 -0.667 -0.144
3 pane 14 3.64 0.802 -0.981 1.202
15 3.65 0.806 -1.005 1.506
17 3.62 0.821 -0.933 0.919
18 3.84 0.676 -1.057 2.904
19 3.82 0.722 -1.025 2.182
20 3.79 0.822 -0.573 0.654
I A 21 3.56 0:718 -0.368 0.314
22 3.70 0.714 -0.356 0.298
23 3.71 0.707 -0.538 1.038
24 3.50 0.738 -0.181 0.121
25 3.98 0.685 -0.857 2.456
36 3.98 0.638 -0.444 1.233
- 37 4.00 0.635 -0.180 0.062
LR 38 3.93 0.684 -0.333 0.216
39 4.00 0.631 -0.362 0.687
40 3.81 0.771 -0.602 0.797
28 3.74 0.738 -0.667 1.240
& La 29 3.85 0.706 -0.595 1.145
30 3.42 0.820 -0.128 -0.049
31 3.68 0.785 -0.485 0.730
32 3.79 0.687 -0.484 1.264
- —%( T 33 3.82 0.703 -0.129 -0.236
34 3.97 0.665 -0.222 0.002
35 3.90 0.682 -0.160 -0.175
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$M AN e R TR 0 AT ik 4hBagozzi & Yi (1988)i4 & = S ¢ 4 113 R
A w] G (1) A i fie & (Preliminary Fit Critera) ; (2)% 8 i fie & (Overall Model Fit)£ (3)p
3¢ fie & (Fit of Internal Structure of Model) » % 4 i 4e ™
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