Asia Pacific Journal of Information Systems
Vol. 22, No. 4, December 2012

Relationships between Collective Intelligence Quality,
Its Determinants, and Usefulness: A Comparative Study
between Wiki Service and Q&A Service in Perspective

of Korean Users*

Jaehun Joo**, Ismatilla R. Normatov***

Innovation can come from inside or outside organizations. Recently, organizations have begun tuming o
external knowledge more often, through various forms of collective inteligence (Cl) as collaborative platform
to solve complex problems. Several factors facilitate this Cl utiization phenomenon. First, with the rapid develop-
ment of Internet and social media, numerous web applications have become available to millions of the
Infernet users over the past few decades. Web 2.0 and social media have become innovative web applica-
tions that provide an environment for human social inferaction and collaboration. Second, the diffusion of
simple and easy-to-use technologies that enable users to inferact and design web applications without pro-
gramming skills have led to vast, previously unknown amounts of user-generated content. Finally, the Intermnet
has enabled communities to connect and collaborate, creating a virtual world of Cl. In this study, web
enabled Cl is defined as a composed ability of individuals who are acting as a single cognitive unit fo
achieve common goals, think reasonably, solve problems, make decisions, cary out complex tasks, and
develop creative ideas collectively through participation and collaboration on the web.

Although ClI plays a crifical role in organizational innovation and collaboration, the dubious quality of Cl
is sfil problem that is difficult to solve. In general, the quality level of content collected from the crowd
is lower than that from professionals. Thus, it is important to identify determinants of Cl quality and to analyze
the relationship between Cl quality and its usefulness. However, there is a lack of empirical study on the
quality factors of web-enabled Cl. There exist a variety of web enabled Cl sites such as Threadless, iStockphoto
or InnoCentive, Wikipedia, and Youtube. One of the most successful forms of web-enabled Cl is the Wikipedia
online encyclopedia, accessible all over the world. Another one example is Naver KnowledgeiN, a typical
and popular Cl site offering question and answer (Q&A) services. It is necessary fo study whether or not
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different types of Cl have a different effect on Cl quality and its usefulness. Thus, the purpose of this paper
is fo answer fo following research questions:

e What determinants are important to CI quality?

e What is the relationship between Cl quality factors and the usefulness of web-enabled CI?

e Does Cl type have a moderating effect on the relationship between CI quality, ifs determinants, and
Cl usefulness?

Online survey using Google Docs with email and Kakao Talk was conducted for collecting data from
Wikipedia and Naver KnowledgeiN users. A tofoal of 490 valid responses were collected, where users of
Wikipedia were 220 while users of Naver KnowledgeiN were 270. Expertise of contributors, community size,
and diversity of contributors were identified as core determinants of perceived Cl quality. Perceived Cl quality
has significantly influenced perceived Cl usefulness from a user’s perspective. For improving CI quality, it
is believed that organizations should ensure proper crowd size, facilitate Cl contributors” diversity and attract
as many expert contributors as possible. Hypotheses that Cl type plays a role of moderator were partially
supported. First, the relationship between expertise of contributors and perceived Cl quality was different
according fo ClI type. The expertise of contributors played a more important role in Cl quality in the case
of Q&A services such as Knowledge IN compared to wiki services such as Wikipedia. This implies that Q&A
service requires more expertise and experiences in particular areas rather than the case of Wiki service fo
improve service qudlity. Second, the relationship between community size and perceived Cl quality wos different
according fo Cl type. The community size has a greater effect on Cl quality in case of Wiki service than
that of Q&A service. The number of contributors in Wikioeda is important because Wiki is an encyclopedia
service which is edited and revised repeatedly from many confributors while the answer given in Naver
Knowledge iN can not be corrected by others. Finally, Cl quality has a greater effect on its usefulness in
case of Wiki service rather than Q&A service. In this paper, we suggested implications for practitioners and
theorists. Organizations offering services based on collective inteligence fry o improve expertise of contributeros,
to increase the number of contributors, and fo facilitate parficipation of various contributors.

Keywords : IS Management, Collective Intelligence, Collective Intelligence Quality, Collaborative Platform,
Wiki Service, Q&A Service, Wikipedia
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Be WEART O FosT duaid
AR go] B4 FA o
A4 =Eo FAo] i
= ARA8e 33 A3
olt}. weby ofelg} 2

ok =
P

rlo

He: ARHE FE AH7]4A TPyl 7
& 9ge JBAYY #99) B 2ok
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<E 2> #HF9

ESR-E

Eps 247 Aol #aaT
Azke A7l A | Sg1mtiolel A4 1ol Wolw] AN gA) g | Prabhami200h
AEA Boto] Asol} ABAAL 27 g A e gw | Convertino ef al[2010];
Surowiecki[2004]
o o 47141‘40}4 A2 71 AU volw 24N @A 2 | Javanmardi et al.[2009];
A ARIE T | 2n9 2 qe ARyEe 27 d@ A% Lane[2010]
Juho[2009];
Ay AN A | 9719t o] A4l ol AN HWAZE | Leimeister[2010];
kA o d@Eo, 25, 49 5)ol dg Az Page[2007]; Surowiecki
[2004]

Y 716k {1 g Aol Eof AlgE FHU A2 9] AZ4H | Lee et al[2002];
4 | 7HAE 7Y AeE Agd g¥oly AR AFA, | Nicolaou and
AAA, AEAY A= McKnight[2006]

Azt HeA A

o

Davis [1989);

25 2 Ao Z A AJo|EE AlL.8)o Alo DX a2 SEAMAl Z
HS: ARUE 727} 528 e85 EZol V. B4 Az
Fi 992 JUAYY #F g} 2t
HY: 47938 B9 A7d HeHy 1 823} Ri24E
9 FE F= ¥ FEAYY #F
o me} gEg. LEd Odd ADAd AojEVF EATT.
H10: AFE JHAY9 FHo] AZH FF o€ T d&] ASHL Q74 & Ll
X/’é’# 7EYA 7 S FEAY ADANE A ddoR A uA dn =
9 #F 72} d2g. g DAY FHE Aol E Bty A
T 7 Aol e fF¥e dEste 2ol v
3.3 B9 ZAH H9| stk e xR HEAL AolEs
719y oket ol AAiNoltt. 3 F
2 dFdAME AR 74%401]*1 A= 43 ¢ ]/‘40 Dutton[2008]°] &3 we} o] ¥
FAG F8A =S gAY dustd A Fol 21 I Mz A% td=t. 97
A7 AGAA Y HF anlAE0]7] WEolt JMOP WA AH]2Z20] L Yo A 4iNS
<E 2>olAE A7) AR, AFUE 1 Q&A MHIZE I AA0] GEH <& 3B>oX =
B, A2z ofdel dal AeAde 2 ATEYY 7 AgE HAEFES Ui
&dt= A l Azbdke ARE 2AH R 3 FRAA & AT AEAE A A
dolstatt. A4d HAaAde] F434 244 e §) 71k HeA g o ARG Al ol A
AdAA 9 +8A4 % OE ZokellA ofm A+ AiN# fl719 ol AHEAhE o= dEx
AHEE A e Agolr] Wl Al gt AHE AT 2l ezl WS
A eles FAskd Aot st I §) 71 HaAA ARSI

84 Asia Pacific Journal of Information Systems Vol. 22, No. 4



Relationships between Collective Intelligence Quality, Its Determinants, and Usefulness

<E 3> dEe=E
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A7) el zpe] | BARHECT).
AEAHEQ) | $8AE g AR $HT FET Aol AT AZATHEC).
FHAs Aol AE G W e SHeta glntal YZ4ATHECS)
/A ARFUE ] FR(GAAES P)E BE2YE G AFshen Fasita AZRTHCSI).
T 1% UEd we e ATY £ 98 A BuAE] B AR AATHC)
DU FA dEAAE FHe AFT F Je Be FHAESe] vty AABTHCS3).
BHAEY] P AR 0¥ OIF S AT Fasitn 44FTHDC)
A2 dApe) | BFEE AFU] FAAEZC] SHL Ak AAFTHDC2)
BEE00) | g 28 WAL 7 dEASe don AZRTHDCI)
0Ud 48 7H giAEe] Jrta AZATHDC)
SCCEE Y2 AHT & ATPQl).
Ao Fd | AR O A FAS ATIHPQ)
FQ Axo) U@ Ao e ATHTHPQI)
W& fF&3(PUL).
gHe BAS A =& ETHPU2).
WAL AT | gwe o) A% 59 YA FHEUI).
AR frd
4 (PU) R dF AHE FEAIIH Ewol AT(PU4).
2 A 8A o (PUS).
B Yol R e aRgor Aestte Tgol BrhPU).
AEAE wzstgch vA, dstd gsdd gl B AFRAE £4E 93 ol &HUT
Soos SARSAA ezl AEAE HE SEAY AE Hee, $A7H296%, 60.4%)
sle} gholel Bl 2EE FAAT o5 Bl A AK(1949, 39.6%) BT Bow AR A= 20
Ao BRde dAsAT. edd dEAE o7} 335%(684%) 08 Awol4e W& A
2ntEEY JMHe s 3t ojMde B wiE Ak SRAE FUA JDAY Au=E A
A% £ 49089 FEF SHE HEPor], L3t ALAFE @ 2ol 128 HE A
2 7h2EA delw A4iNe| SHA7E 2707, 27} 1369 (27.8%) 2.2 AY Bok, HFAE o
7199 oke] FHA7E 2207 o] At 2] | AFSSHE AREATE 118 (24.1%) 0.2 M1
A B2 uEs AAYen 1 s v 1
4.2 B2 BN 27 22| Tk A4 EE A E u,
A7 o} AbEAE 2207 (44.9%), WOl A A9 R AHEAH(368™, 75.1%)7F A4 714
AiNe| AHgAE 2709 (35.1%) 22 F 4909 AR BEHA Fe AR UERE.
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<Z 4> EE 54 4.3 AM2|M3} EtEN A
£ ik} A= |M& (%) ZAGE o] A4 g BS99 spss
(o] bl o
#3 Azt 201 19 gk AMOS iEE%ME o] &3ttt SPSSE
volH 22N 270 | 55.1 _ . e
b= = .
° T o 194 396 57§ 2419 »Eﬂ?ii}. g 54 7Ur«l
10t 7] 14 SAAAY EgHts E9E <E 59 2T
200} 335 | 684 Yt o2 FEuE ¢yt 07 oleld WA
a9 30¢] 891 182]  qgxoe] g o2 By| WE o [Hair e al,
40 471 96
503 ™ 4 2010; Nunnally and Berstein, 1994] 2& W]
ool W A% | 11| 22 UEHET HE2H,
o] 9] o 3~5H 15 31 Y 9 (common method bias)7} EA)
x| 471 AFYol 1~21 25| 51 steAE Felshr] H 8QlE4s 53 Harman
ged ol | 71 WS o ddad zgzg% 319/ th(Harman, 1967; Podsakoff
L s e I 20, < E 559 A ATelA & 5
orT° = ik .
= 1 olo mE
RPN oo 3~58 103 | 21.0 A HA 30]9] 47} 37% 0t} wekA T
C T T gFde 1-om 71| 145 7l B TS B
& 2l 129 | 136 | 278 <E 6>914E AMOSE o83 988
ks 3106 Ase) vy A%Es BeUT U <E 6>
<E 5> olEAMn fyday
3 Ay Cronbach’s
W5/ ETIERE 24% | ap%) | Alpn
EC1 | 124 | 110 [ 829 | 121 | .09
2| Al 7 2zl o
Lft, ]:EEE EC2 | 242 | 086 | 816 | 150 | .09 | 1.420 (573'%1) 814
e EC3 | 172 | 109 | 781 | 151 | .059 ‘
DC1 | 398 | 632 | 127 | 070 | .168
2| 2] 7] & )9 DC2 | 019 | 760 | 056 | .46 [ 127 | 8.945 281
thek4(DQ) DC3 | 198 | 737 | 230 | 177 | 170 | (45979) '
DC4 | 221 | 727 | 153 | 131 | 133
cst | 219 | 081 | 059 | 096 | .765
7 =
%Z?C?) CS2 | 240 | 204 | 146 | 167 | 713 | 1.098 655'17988) 750
- CS3 | 140 | 241 | 068 | 137 | 782 (65.
PQl | 289 | .062 | 146 | 79 | .171
QX E oA Ao
v ];_;(P“Q)] 82 PQ2 | 234 | 101 | 237 | 794 | 047 | 1191 (569'276189) 791
i PQ3 | 186 | 261 | 105 | .656 | .236 ‘
PUL | 700 | 233 | 197 | 062 | .191
PU2 | 768 | 202 | 064 | 120 | .178
A HJEA4ge | PU3 686 | 098 | 111 | 352 | 142 | ... |37.034(37.03 853
84 (PU) PU4 | 719 | 174 | 055 | 321 | 102 | © 4) :
PUS | 646 | .09% | 174 | 151 | .139
PU6 | 609 | 078 | 231 | 109 | .130
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A o 4 Qe vke 2ol ¥ GFL NFL, RMSEA & =7 BE 2y

= =3
5 REHIE S FEANT QN AR R <E AAE U8R 53 52D E

23 X/ d.f. GFI AGFI NFI CFI RMR RMSEA
A5k 2.576 0.926 0.901 0.909 0.942 0.042 0.057
7| &4k >1. <3 =09 =09 =09 >0.9 <0.05 <0.08

W/ 2AAA % TFoxt -7k CR AVE
EC1 0.766 0.069 14.645
A7 7] EC2 0.846 0.074 15197 0.827 0.600
A %4 (EC) : : : : :
EC3 0.706 - -
DC1 0.663 0.058 13.809
221 7]od 2o DC2 0,556 0.061 11517
! jﬁlﬁ . 0.779 0.480
%4 (DQ) DC3 0.800 - -
DC4 0.728 0.060 15106
o sl 0.633 - -
AT
ey cs2 0.761 0.098 12140 0.775 0,504
Cs3 0.730 0.093 11.926
PO1 0.811 - -
AAd Aezgel PQ2 0.783 0.060 16.295 0.806 0567
£40) ‘ . . . .
PQ3 0.657 0.057 13.903
PUIL 0.732 0.059 15.979
PU2 0.759 - -
A Al PU3 0.755 0.066 16,509 0.864 0.497
$84(0U) ' ' ' ' '
PU4 0.760 0.063 16.620
PUS 0.619 0.061 13.335

*CR(Composite Reliability), AVE(Average Variance Extracted).

<E 8> EHEIZN EMZ3)
W EC DC (@] PQ PU
A2 71429 AEA(EC) 0.775
A 217144248 Tk (DO) 0.451 0.693
AFUE TFE(CY) 0.386 0.626 0.710
AAA JEAA Y FA(PQ) 0.518 0.489 0.536 0.753
AAA JEAAH Y f{-&4(PU) 0.518 0.630 0.621 0.683 0.705

Vol. 22, No. 4 Asia Pacific Journal of Information Systems 87



Relationships between Collective Intelligence Quality, Its Determinants, and Usefulness

L
ig
o
£
m_‘o[_:
&
%0
PN

AT

@

37 9 72

AR HYE

d

HT ot
1% e

#(AVE)E UEH
ROl 0.7% Z3}3}7]
(Hair et al., 2010).
44 o] #he AVES AlEE
1 2 2o dztel a3
§ Mdtels AEEBA
Gefen et al., 2000).

F01% E= 1%), A4d JAALY F22 1
FE&A0 Fo YFE AE A2 Yy
(el E 01%). webA A77He, Hl- Ho:
BT A EH AT

HAE o e
x| 4{7|0fxte|
MBAM

TS

x| 2t H2 us
?-|l=':|_| E| | 0.453+ | Xzt 0.737*** x| Z+El
T2

I

HERY BY

H3
0.894***

x|2t5l
x| 417|0fxt2|
chery

H4
0.200**

2 <E 9> A VR HESE o v < 005, % p < 0,01 p < 0001,
o] AGFISH RMRO| 7]Egkoll f3F RwAa <72 o> PxUMAIDSo| o5 2T}
A AT, GFI, CFI, RMSEAQ] Fto] 25 7|& %
= 2ot ATERY AJes U2 FE
2 Bolx gt 4.5 2P7|Z/Ciol2t Lofbf KIANS| HImEA
<E 10>% <T¥ 2> A= BAZHE e
2 A7 ARk HEA, A4z o <19 3> f713H ot} vlojH A 4iNe| 7}
¥4, AwUE HEE BT JaAAY FH Zyol| tigk A2 EA AFoltt F BY HFoA
A1 FFE MAE AR YgoH (s BEATE FY4 AoE Yeiyt oetA
<E 9> dF2ge Hux
23 X2/ df. GFI AGFI NFI CFI RMR RMSEA
2 75k 3.127 0.909 0.881 0.886 0.919 0.065 0.066
71 &% >1. <3 >09 >09 =09 =09 <0.05 <0.08
<E 10> 4224 21}
AF7HA AR AZAF P RIS ES
H1 EC—PQ 0.346 A9
H2 CS—PQ 0.453 o A e
H3 Cs—DC 0.894 A
H4 DC—PQ 0.200 w* A€
H5 PQ—PU 0.737 A9
Note: * p < 0.05. ** p < 0.01. ** p < 0.001.
88 Asia Pacific Journal of Information Systems Vol. 22, No. 4



Relationships between Collective Intelligence Quality, Its Determinants, and Usefulness

o] 7] 1 _ . _
17131 oh(n = 220) o1 2] 4iN(n = 270)
xad x|2tEl
H4zIoxtel X1 47| 0%t
HEy HEY
0.433***
x| ZHE X2t
;.|L‘vLI-—E| X|ZtE 0.966*** X|2tEl ﬂ-!?rﬁ'-ll-ﬁl 0.278* X|2tEl 0.540%** B
s FEAEES x| el 984 iy HEREEL HEx| ol 984
0.950*** 0.822***
0.169* 0.272**
x|zt x|zte
X|417|o{xtel x47loixtel
Cropy cred

Note: * p < 0.05, ** p < 0.01, *** p < 0.001.

<3 3> #7|=Clotet X|ANS| BlREA Z1}

<E 11> Z2A 2 Aol=4 Zxt

ATF7HE A= t-3k Aol (£ )
H6 CS—DC 0.701 No
H7 EC —>PQ 1.883 Yes (0.05)
HS CS —PQ 1.721 Yes (0.05)
H9 DC —PQ 0.809 No
H10 PQ —PU 3.754 Yes(0.0005)"

t-%E2 Th3-9 Chin(2000)9] F4)& 2 -83ke] A4ttt

ty, = (p1 —pz)/{SpooledXSQRT(l/n+1/n2)}

7] A, Spooled = SQRT[{ [{(x, —1)? XSE2+(n, —1)* XSEZ} /n, +n, +2)]
&, Spooled: pooled estimator for the variance

t; (n, +n,—2) AFFES] tGF

n,: i FEo FE 77]

SE,: i WA H2A5 EFEL3}

by : WA FEAF

2RA ARASY Aol7t AEstE AF ol met A47odAe ARG PHAR
#7198 eA4Y FEe 2AUFE S Aol FE 9, ARIE 78} A4
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O:
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o ol

o
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o4 zAWFe) AT vk AvA4e) 43 o HeA4el f3o) FAag, A28 FA,
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