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Abstract It is possible to design a strategy for expanding the applications of GIS by identifying why social science
researchers use GIS. This study analyses motivating factors for the researchers to utilize GIS and their satisfying factors
towards the result. It is based on survey results which was answered by social science researchers at national research
institutes and local governmental research institutes in South Korea in the perspective of merits of applying GIS, level
of GIS usability and experienced effectiveness of applying GIS. Analysis result reveals that motivating factors to
researchers applying GIS are correlated with efficiency in their research and satisfying factors are correlated to the
usability. Then, we induced a fact that motivative factors for applying GIS is not related to the satisfaction of that. It
may be a reason which researchers use GIS less applying in social science fields. As a result, it is necessary to connect
the motivating and satisfying factors to further expand GIS applications.
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Table 1. Merit Factors of appling GIS

Item Code

Save Research Cost X411

Save Research Time X412
Improve Transparency in Research X413
Enhance Re-usability X414
Assist Rational Research Process X415

Enhance Accuracy of Research Result X421

Enhance Diversity of Research Result X422
Enhance Quality Level of Research Result | X423

Enhance Degree of Understanding X431
Improve Politic Usability X432
Improve Quotation Degree. X433

Enhance Integration or Connection with Other

X434
Research Area
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Table 2. Effect factors of Using GIS

Item Code

Be Satisfied with Research Result X51
Use GIS with Other Subject of Research X52
Improved Productivity of Research Xo61
Improved Quality of Research X62

Table 3. Foundation Statistics

Code Mean Standard Deviation
X411 3.120 1.1845
X412 3.413 1.2239
X413 3.511 0.9889
X414 4.033 0.8445
X415 4.348 0.7599
X421 4.130 0.6988
X422 4337 0.7599
X423 4315 0.6277
X431 4.609 0.6787
X432 4.141 0.8591
X433 3.228 0.7998
X434 3.783 0.9238
X33 3.47 0.919
X51 4228 0.6131
X52 4217 0.6081
X61 4.000 0.8644
X62 4.185 0.6618

Bo ANAQ WESET BEHE o]9lo] UA] A
Tl et FRL Y] 47 FEo2 FAYH
olol| thgF EAP| -2 Table 29k 2k

2AES 5T YAE HE2 HEAE 2

AEAL i EAES AR HEREoRE dtshe =
AAFAI AF AL AFFAESolth A EAL
5 % GISE A1 dAtol 283t Aol e
o 92vgo] SET HAEATE Ao &EJch

9

SHA HE2T F 249 SHA A5 5o
AT o] ZEXE F9(Median) & 2R o
2 HgT o] 4] 2Abol|l A vEhd HE A0 7]
S E A% Table 33 )

3) X3 Item: “How do you use GIS in your research?”.

5. GIS 79l adEy

51 8QA%%

= g
E=E wpefsly] ffste] WA aQlidAdE At 8
{

q
QLA GIS ZHES T3t AT S4e

54
AEAR F23 Wi S ougch AREA
A ol chepet AW A S S4S Aol §
A% BHO| RAEE IFHTe] F4otE 8o
S35t 1S udch AWAHORE 2L 47
sha S WHe SRR AT ey o
QUEA o] glrH3]

sho18 AQEME HBATS Ydto] G2 o
e 8ol5e] Ao WalA UL v g 4
ol whiolch. webd] B Qo] 285t ofch
a4 8o BE BEEAT G2 o] BT
S ol B aolE A WEe ol gtk Teu g
A 2 B E 2Qlo] e e AR

BAE AR e Aubael EAE WHel 49l
gL o g3tk o3 AR EA 8015
B3] £ Aol a0le TFITH AREAL
AU 02 o] AGEL TR G
oh 8Q8HE weH s Aas Ay A g,
2915 Aole] A S VMo b AH3
29175 0] WEIAES Fhck. 0|3 SE A

T
1 2 3
Ha42 874 098 124
Ha415 817 178 183
H423 621 471 -027
H413 B11 143 AB0
H422 566 552 058
H432 235 803 123
K43 362 684 -.091
®434 030 678 4149
®433 {067 5849 310
H414 335 457 452
w412 097 080 293
Ha41 .0ag 166 867

Figure 2. Result of SPSS (Korean Ver.) By Rotated
Component Matrix



KMOZ| Bartlett2] 21X

FZ=H A HEHED Kaiserheyer-Olkin S A4
Bartlett?] AHA HE  Z2AFHIHS 489.992
AR fif
SoEE 000

Figure 3. Result of SPSS (Korean Ver.) for KMO &
Bartlett’s Verification

= Figure 29} Zth

o137 1gske aglol et A4 F5S KOM
(Keiser- Meyer-Olkin) 7%} Bartlett A3 o2 3}l
Stk KOM A4 w4 Apole] MAITS whofsh
Folk, o eIl AL W] 49} 2]
8 Aolxe] 47} HAeA Weels By g
B}, Iy 02 0801441 7 axgémz e
t}. Bartlett HA4-2 H4-E AF
g2 AEa griad
o =g4o] AaEo] QolEAo] RAgleirin
a4 Ho.

Figure 3-2 Q212X A o] gt KOMI} Bartlett 7
#ZroIch KOM A7 gho] 0.8142 14:9] 529} 0]
0] 57} Adelekan 2 4 ik Barlett 3 34
W folgzol Eakulol gzt le] vz,
webd felEAo] Haksieia o 4 gl

01”—4 A5 Bz 37 298 == 4 Stk

ATE 7 RS HES S Ut BHS AH8A
(Usable), T}3+A(Scientific), f-8&AJ(Efficient) 0.2

oSt 747he 2R et Thewt U

o)
o>

o

gLl A GIS B8 F719 wEe] Qe

- AR X414, X431, X432, X433, X434
- BBHA: X413, X415, X421, X422, X423
- A@eA X411, X412

27} ol A% g
= 7 ] O15te] Q1A SHA
o 2HA e %4 o) 3744 71%

= @TE}%*j(Convergent Validity) 2.2 2
B ST BAREE Aol 52 Bl
Zlolt}. & WA= SHEEGA(Discriminant Validity)
° S Aolo] SRS Shusl YA
t}. mpxjuro g @Z,E}%M‘](Nomologlcal
Validity) & A4S Aol Aol A 014

A Ajolel A
= E.g?ﬂ":]‘. Figure 4=
Slal P B o)

A

1 Ayt
St 9] SeA= $F9) Table 3] 2F 5| 3f
= 8lof] tigh EE=3H0~1AtolghE o] dH
ofu|gitt. FE sHds= ZF 89 Alolo] A
ok e@d2 ZF SHFHY o= E Tkt
: /e UEhdeh
St A2 Hlgolu Azt

A A

ol
‘D‘ 18 ol

Y, fr o
’ w
o

2 BEZ] it 9 AHIAE HS
71 % FAVIHE QU™



Ay, stalel, 2s)A

Table 4. Test of Convergent Validity for Factor Analysis

Level of Significance
Evaluation Factor — - £ - - AVE COI.IStr.u.Ct
Critical Ratio Standardized Coefficient Reliability
Criteria > 1.965 > 0.5 Over 0.5 Over 0.7
X413 Default X413 0.62 > 0.5
X415 5.689 > 1.965 X415 0.77 > 0.5
Scientific X421 5.700 > 1.965 X421 0.78 > 0.5 0.636 0.900
X422 5.233 > 1.965 X422 0.68 > 0.5
X423 5.354 > 1.965 X423 0.71 > 0.5
X412 Default X412 0.82 > 0.5
Efficient 7134 .84
feren X411 5307 > 1.965 X411 0.96 > 0.5 0.73 0846
X434 Default X434 0.67 > 0.5
X433 4.451 > 1.965 X433 0.54 > 0.5
Usable X432 5.837 > 1.965 X432 0.76 > 0.5 0.529 0.847
X431 5.087 > 1.965 X431 0.63 > 0.5
X414 5.231 > 1.965 X414 0.65 > 0.5

AVE = (ZFaa‘or Val.? )/[(ZFaa‘or Val.?)+ (ZETTOT Variance )
Construct Reliability = (ZFactor Val. )2/[(2Factor Val.)* + (ZEm’or Variance))

Table 5. Test of Discriminant Validity for Factor Analysis

Method Criteria Evaluation Judgement
0.636 > 0.533
@* and AVE Each AVE > @2 0.734 > 0.533 Reasonable
0.529 < 0.533
_ g+ - i _
(& T2xStandard-Error] | L2 | 2 Standard-Error] s 0.73F2%0.074 Satisfaction
under 1
. 2
Un-resricted: = 96917 . .
X2 Gap of models AX2 > 3.84 X Satisfaction

Restricted: Y * = 123.259

% & value is 0.73 for correlation coefficient between “scientific” and ‘“usable”
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Figure 6. Modified Motivation Model for Appling GISO

Model Fit Summary

CMIN
Model NPAR CMIN DF P CMIN/DF
Default model 36 66536 55 137 1.210
Saturated model 91 000 0
Independence model 13 563.839 78 .000 7.229
RMR, GFI
Model RMR GF1 AGFI PGFI
Default model 058 903 840 546
Saturated model 000 1.000
Independence model 269 368 262 315
Baseline Comparisons
NFI PRFI IFI TLI
Model Delial thol Delta2 fho2 11
Default model 882 833 977 966 976
Saturated model 1.000 1.000 1.000

Independence model .000 .000 .000 .000  .000

RMSEA
Model RMSEA LOS0 HIS0 PCLOSE
Defanlt model 048 000 085 507
Independence model 262 242 282 .000

Figure 7. Significance Level for Modified Motivation
Model
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Regression Weights: (Group number 1 - Default model)

Estimate SE. CR. P Label
X413 <--- Scientific 1.000
X415 <--- Scientific 848 138 6127 ==
X421 <--- Scientific 905 148 6.123 ==
X422 <--- Scientific T21 150 4.803  ***
X423 <--- Scientific 632 125 5083 ==

X412 <--- Efficient 1.000
X411 <--- Efficient 1.025 146 7.000 *==

X434 <--- Usable 1.000

X433 <--- Usable 726 151 4823 ==
X432 <--- Usable 838 152 5513 ==
X431 =<--- Usable 538 120 4497 ==
X414 =--- Usable 902 157 5761 wE*
X3  <--- Scientific 378 202 1.874 061
X3  <--- Efficient 213 095 2245 025
X3  <--- Usable 339 210 1615 106

Figure 8. Regression weight for causal effect (Motivation)
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Figure 9. Modified Satisfaction Model for Appling GIS

Model Fit Summary
CMIN
Model NPAR CMIN DF P CMIN/DF
Default model 48  B4.527 88 585 961
Saturated model 136 .000 0
Independence model 16 801.058 120 .000 6.675
EMR, GFI
Model EMR GFI AGFI PGFI
Default model 046 901 848 583
Saturated model 000 1.000
Independence model 245 304 211 268
Baseline Comparisons
NFI RFI IFI TLI
Model Deftal thol Delta2 tho2 it
Default model 894 856 1.005 1.007 1.000
Saturated model 1.000 1.000 1.000
Independence model 000 000 000 000 000
RMSEA
Model EMSEA LO90 HIZ0 PCLOSE
Default model 000 000 052 938
Independence model 250 233 266 000

Figure 10. Significance Level for Modified Satisfaction
Model

of oJahH Z=AmE ] 2] PZEE: 0.585, CMIN/DF =
0.961, GFI:= 0.901, IFI:= 1.005, CFI:= 1.000, RMSEA
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Regression Weights: (Group number 1 - Default model)

Estimate SE. CR. P Label

X415 < Scientific 912 226 4044 x=*
X412 <--- Efficient 1.000

Sat. < Scientific 228 243 930 348
Sat. <--- Efficient -043 054 -TEE 431
Sat.  <--- Usable 550 230 2395 017
K413 <—-- Scientific 1.000

X421 <--- Scientific 1.005 245 4110 *==
X422 <~ Scientific 1.293 292 4431 ***
X423 <--- Scientific 1.042 237 4395 *==
X411 <--- Efficient 1.147 234 4896 **x
X434 <~ Usable 1.000

X433 <~ Usable 745 175 4259 x==
X432 <~ Usable 1.166 208 35617 **=*
X431 = Usable 815 158 5163 *=*
X414 <~ Usable 889 158 5615 *=*
K51 < Sat 1.000

K52 <-—-- Sat 1023 121 8491 **=*
X6l < Sat 1.170 .166 7.062 ***
K62 <--- Sat 801 138 5817 ***
el < X412 169 050 3391 *==
XL - X415 220 .08 2554 011
413 = X412 160 069 2324 020

Figure 11. Regression weight for causal effect (Satisfac-
tion)
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a4k 3 4 lrk Solsh AEAL UEE 47
o AS| TS vIAA) % WF G FA2 Leht
A Sse e Atk

Figure 110 Yehd 242405 2, A £H 2
We| Yhie] SAASE SJulzt gk el Ptol
0055 2351 % 7o) 5)91714, Z TFek4(Scientific)
>nhE 1 (Sat)9F F -84 (Efficient)->THE = (Sat.) 3]
Ao gAHoR ofulg Rofa 4 girk whebd A4



A BgE 9 ukEEol GIS E-g.091 Alo]o] A

£ 9wz 2R Figue 129 Ptk o] 1YL
Ao ourt gl aqle] 3k Ak, o

=
ol felo] 4Avhe EH Aoltt.

RS Afolo]

&-g5h= =
0] 0.24 WHE A2 Yoz gskal 9lal, GIS
£ 288l de UEEe ARl 0.637HE A3 A
delez st Qi

oje} e BAANE VMo R 57|29 whEa
Qo] M= Aolsittal 2E8& WE &+ At

E5k w4l ATt A% AR

AHgA o] i WEE] QaF PEur AYs| A

S L}EMt— Aw el & 5 9l 3, ol 7

rz 2 AgaA %am o)L, Therat 57]a
o

Factor of Motivation

\“\\\‘9_24
7 X3)

Satisfaction

b
| rd
| //
W |

Figure 12. Coefficient of Direct Effect
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