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x| B EAE!
(1. EBPE R S RER AT B RGEREOTTR, dLa 100080;
2. FEREREIFR AR, 63 100039)

WE, 2] # R 4 P AT R ARG LERAE —E ) EFREHTEF, BT
IR AR R RIES RO A AT L F KT REF L AR FERRF R DGR
ENEZFRAER G, PR BE, DS RIE FEAET AHHELNT AN A
——BE A3t 3R 5% (group argumentation environment, GAE), '€ X # #4141, Bk dniR 4] 3, A #K
Aol SR E AN S FBIRE S B ERA D nin O A E SN Y.

KT o0, W B

RE4HE: TPO; TPIS2; (934  3CERERIARG: A

0 51 &

HIRGEHF IR, MR ESAEC 2
R AR BE Al & RS —HE T 7, RSFHI MBS
RRFUEEIRBIE R TR SRR X —
B R oL B, B UMEFI AR BHE T AR
FEA AR BEE TEEMA K. IFEILM % d
RALT 2 A AR = A R R e A BR L
Wi

PR, IMER AR AIRGIEC EWE &0
B . = @Y E Nunamaker E AEH T — MK
fE SRR B ML & e BB A E B
(Nonaka )% A A R FUR R AN W] 98 B, I 4R f
Bif 32 % E ) Nonaka X T8 £ B A8 (tacit
knowledge ) Bl 3& I , I FF & — B STRAEME FI R0
RSN AN TR—FBHTIRIR . Z R SR
BB AL, TR R RUE S AR A SUE A %
HBE R AHE R AR B R R AR P2, TR 40 A &
40 & B B T RE I i LA SE B 434y
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1 FRELEFMPMERE AR

1.1 AiRenE

Nonaka % 4 T Polanyi % H138 &9 &) - ——%1
PR B M 4y 0 B S B AR (tacit knowledge) 55
B AE R AR (explicit knowledge) . flifiTIA % H A A
W Ehr ke FHARM L ZE 50156k, &
Ak B SRR S F AR AR Z B A 8%
() SECT it A 003 -7 —— 3% 3t 5] 4k ( Socializa-
tion) L &LE B, BB L E LK LN E
SRIFIR YL R ; E 78 R 1k (Extemalization ) , b
1k, BI04 R AR RS 3 U F fE B AR
;€ 45 & 1k (Combination ) B & 1L BB &, B
BIERMRG TN EE R T REN S ERFIR
IR ZE BT 2 5 T 48 P9 T 4k (Internalization) , P4k, B
B ERUREE A A B S BAR, B s A
SRR SE AR ST R (A 1 R ) L SECL R
LR ESE - FERMANEL SIS —
BEBEA Y W TELR R TE SECT AR P AR I <
i § XX — SECI 45K, Nonaka %5 i M $2 ti &0
WRHAEA T IL R (D HZEE LSRR

HEWE,: BFEH QKRB FRES BRI A (70571078 799905805 70221001).

HERA . BB 0978, L AL TIREA L k.
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(sharing tacit knowledge); (2) € i #f /& ( creating
concepts) ; (3)1ESE L /& (justifying concepts) ; (4) 14
IR A (building a prototype ) ; (5) HI ¥ B 38 X
(cross-leveling knowledge) , S F T A0 HITR [ {# GE RS
(knowledge enablers ) 3 37 #F AR € 1% : (1) ML Rz
F (instill a vision) 3 (2) & H -] (manage conversa-
tions) ; (3)3h By #3#% 437+ (mobilize activists) ; (4) 8]
HE—ANEMAY“3” (create the right context); (5) £
Ttk BB 43R ( Globalize local knowledge)u‘sl.

IR 15 I3 55 A0 1 3 e B A i e I AR AN Y
a5 AR R PSR ) X R ENE” A SOFR
K (BARFERNR B, B EYHEHH
e S g e AR, AT R
Y RO =, AT AR P 2
BTS2 TR —MSR, 5% BE
XFER G e R I AR R B A B VB B
0, BETFMEFRHMA R4S S, BIEIRERT
‘o, LR 508, TN H I, Nonaka %
A" RS A SECLERL 154 S.E.C.1H
—HR RN T “H MR, K AR S0
&% (Originating Ba) &3 FFit &L B &, A
fIEHR EREESRMA, H e
IR 32 H 38015 5 ( Dialoguing Ba) 2 X FF i & #Y
HIRFAL L EIRB T & s RS0 (Systematizing
Ba) J& K % 28 Wi #Y K 403 T ; 5 B 3 ( Exercising
Ba) &S5 A B RIR L B & BUHIR I P
B89 |5 2 3 SECTARRIY PURRE R 37"

“BHT R R AR B R A~ R
KEW—H . AR, BT — Jr E ] LA
PNRIAN AT AN 28 07 5 7 — 77 T AT DAAE 9 4%
M HENE T, BIE LB E S HIRK
ka7 M o) R P E R g R A P o B g v
PAMGE ME BRI IT IF 26, 4 SR T P oK
Wt &, 15 8] — & H % (hypothesis ) FlIAE &
(scenario) J5 ( 7 $ A7 2 5 0 A il 5 i AL R Ta] ) ,
P A BAR FERVHATE BT, AL F 5
EEIT G R . 3X — 8 i 1 PR B 4 KR
HAEME, TR A DB RBHT R g
X —HBRIEH — S EAE B AR PR RN,
RN SHETE BR S =4 iR h
 RLFAREIR B S AR B, £ D
PR TR AR .

Hotain

I—-P

-

#ilifk

(Externalization)

PL ik

5 (Sncialization)

E

il 114
i NS
Hifife

(Inlemalization)

t—
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A

(Combination)

T AR

M1 SECIifi2ms
Fig.1 The SECI process

Ak, ek
{35 ralek: ]
Lokl (E\ el =)
MV/
LR R4ty
iz ok
l T
INTRI{E a1k

B2 328 SECI MBI MMM AY"Ba”
Fig.2 Four Types of Ba for SECI process

L AT R X R AR L R S50 F/E
HRIGFHPMEREE . T E A F WA IMEB AR
1.2 #MERAR

Nunamaker % A A A MEH A 48 =42
W 1) S (collective ) ; 2) 11 ¥ B9 ( coordina-
tive) ; 3) MMERY (concerted) .

p RERKILE 3) A K7 52 5 B 45,
RN R BIEW, R M-S EMPME,

p PPREER (DL 4) 36 2SR
THEMIEXRAE & MR-, 2 5F—
AR PATH TSN A ER T RIBIR T LA M
HEHAALERI, SR ERE THARRmE
EAREME;

pUMERIR (WL 5): B 2R B bRt 2
AU B AR, UMERUA Z MM R B, ¥
WRLDEBATAZUAREE R, PMER R E
AFELERIRMBR, X A T -8B
=R R OIE dan g i B IR ANE Fr Y o P e H =N
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AR AL AT AR R S R PR

Fre

B3 “RE R
Fig.3 Metaphor of “collective”

i

M4 “HhVE"RILE MR
Fig.4 Metaphor of “coordinative”

5 “HE"HILE NGB
Fig.5 Metaphor of “concerted”

A)\mi%ﬁiﬁ

QWNGE 28 i

A)\ it ’éﬁﬂ

A, 75 SCRPRH AR I PEDS Bhid B o, ERR b
F IR HeA b AR X M I8 08 R E I 2 IR 54 0,
A4 ATR BIF5E BT 45 20 40 90 AR & i S H¥E
E A4 (informal conversation) f¥) AIDE( Augmented
Informative Discussion Environment) &4 .

AIDE RGEA TR EBIAR 57y =
M AN E R (individual thinking mode) , A% 53 8 57
B, A SMAZE, B8 AR B, S ER
##X, (cooperative thinking mode) , 3 PY 74 ( com-
munication) B E R, 7 X MR o, g R R AT
LIAHEEE B ER e, A AR
B ATE R R B, X A AR SR M R R
R HE & I B 5 BME B % # 3X (collaborative think-
ing mode) , X A& 2K B A H A1 8 BT AR BT R TR K
W, ERE AR EEAMIMERE RN
AEL AR TSR SRR R
B R R AR — A B 4, A1 85 1 3 48 325 7T
BESRIE T, (E B3 A LR DR IR T X A%
FiE 6 HRFBERA P 3K KR

T 3 TE R (R B 4L (groupthink ) FIAMLEME
A B R TR, M EREARFRAE
AT R P B AR R B SR TR ARAE 2 A B
TER BT A SRR A SRR R E A E
AT % AT TR £ R TR,
THFANBEEVRIT ER IR EENITE
PLLE—RE RT3

atenvet <) mEmmaRATE W’r“’%*ﬁf\

Mo BRAFER
Fig. 6 Group thinking model

2 BHTRE——MXAHFIMES
AR BNIERY“IH”

ERR RIS B AT H - H B WL
P oA ABLLS & 0 A SR R R BT

X EE AE M BIE B LR B R BT TR
YR AR S S RATTR TR B E T
FFEK “BEFT5E” (group argumentation environ-
ment, GAE) W U & FAHAADHHL B H#E A
/RHERRIE T

GAE RERFHE MR — AR, 1
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— 82 — (AT SIS 2006 % 2 A

AN S 5EFXERRIAERIRN 5", 8
ZRABABRE SR, EARR T — RO A
R RN AT 5 B W 2 1K % = BSS. GAE R GEh
BRI B B R BT (argumentation) , B i+ K H
“BRH % HMENRAEA, GAE RGEHEP| T
AW st et L1617

2.1 GAE RZFEIBEHERNTAE

1) BRIt E( Brainstorming  Argumentation
Room, BAR) ;

B RYHTE W T TR AT R B LR
BALH, B B A B 5L Y DL R AT T AR 2 B
(visualized analysis) , &)= W7~ , BRI & AL A AR B4~
NFIRAR SR TN, 32 37 A WL A8 B A BB
3 BRI AR BB RS o, ATk oA
PR T Geit 2 bR %) B 3 (dual scaling
method ) 18191 4f BT 3y X8 R o, %o 4 %0 1 vk
R M 2B R G Ik, LRAREA X ik
(correspondence analysis) . & PE 44 ) 32 A 73 53 H7
i (principal components analysis of qualitative data)
% . GAE "R HIXTEZI B R A PR KW &
FRREE IR PR E SRR R gy
B} o B 3k, R LASRY & 20— S0 % X
FAVSERSE T FIRATHE B t JE45 1k )
R ep B S TT REFF AR RO T e B FAEE A T
SR ERBES IS HRTEDPE =
PMEE

p 33 & (common viewer) : I HFiTE ID
FHEZ MR 2R BR, DA T AR ER
RER A EPHTERS, EEPHTE B LR A
A, Wi 2B e P 7 B A W R A T X
—BART LA T MR E SRR RN LS, R
BEERRA KT AR (LR A8 M2 A LA X
WA PIERSFA—H 7RI T 2R 1)
FERIR L FTTE .

» AL B (personal viewer) : i% A& — 4~ H
THRUAEERAIE W THe K, @ R 9 & it H
IR S PN FIAR R B DG B IA] Z ) A 6 &%, oKl —
SWERFTE A RAES .

» {5 BB (information viewer) : 45 A — 86 H
FE RSN, Google, B &), IR LA oA
PR, A TR RIELVHIN, 1T Interer 1Rk 2
WEBH R FOR I — 4 A iR & R AR 1

(EI=RAVS

2) H 3l A 3= AR R (Awtomatic Affinity Dia-
gramming module, AAD)

H AR R O 5 B B & R i S BT
TR FFREXT BT A AR AP 4326, LAHT BATE
EMAB R R TREPHTTR.
S AP AXT TR A B A A 32w )RR A 18
B, AT LA 3 % [m) RIS o AR AN LA 20 47
I8 E-mail, BBS S5 iR 7 38 S A AT IHH,
BEHR AR S0 . AR XM K %, 2
H2AZ o Tk K% )1 8 B — BB (Kawakita Jiro) #{
BHAY, —RAEELSN A TR HHERESE
S FORAME R ARG A X LA ER G, A
FARTE R RERPE N LA 3 R 3, AR E 22 i B0
S E R BN AR, 43 [ R0, S E 5K R, 0 4 e o
B RE A BR T, B A AT BE T AR UR B A &
R— A&t B F M J7 35 (creative thinking
method) , SCHF & B SR 5 5 18, 72 B 24 o) B
A A TR FR S B B 5 T A ABLET0 2 3B A MG
P (cognitive science) f L UE R T M T IL B
—F B JEE [ L (bottom-up approach) 32 Fi# B 4H 4
1& (new idea creation) ) 7%, AJK 8] L& T M H
3L 45| ( concrete instances) H 4 B4l 42 % .8: (ab-
stract concepts ) #35 F212

£ GAE ZGEM H BBk BRI E
AR BB R 3 R 16 x 16 A~/ INK I, A B A
NEIEH P NS 0, AR T EX R
TFERITERR AR PR, F U7 R T
A AMEN, TTLUE i — BT I EEROR

GAE 1 H sh Al RIS B BT ERER
FRARAR A, B R BT E S 0 BB B A A AT
ZE AR AT AL A AR s, B Bl AR Bl R A A AT
TR e BT I A AT B S H 25 1 S04 43
R, FE— B BT PR B, SRR S B
AR ITE RG2S R M b I8 H i — o
BEAR RN EER.

2.2 GAE RGBT

TR LR SR R A (GSS) ™ A BB AT i
Fhe, FIRULH] GAE = — AR AR AL 2 5 Al
B“3%", ZINLYH A Tang, MADIS, MSKS il Liu.
TR R BB & R AR A T A AR B 4T
CW, Wk L.
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Tablel The initial utterances List of participants

HF D & (utterance) SEHEIT (keywords )

Tang connectionism connectionism, association
MADIS visualizing multi-dimensional spaces multi-dimensional, visual, hypertext i
MSKS V multi-media multi-media, hypertext, visual

Lin Computer Support Collaborative Work coliaboration, groupwork, computer

MADIS #1 MSKS IR Bt — K T Tang 1)
Rk, L XETE “hypertext”, 3F H. Tang X} Liu 2% F
“society of mind” FHIR & & H M8, #b 7 T compu-
tation in mind” . AFFi 1 PR A X BE— AN HH ELRZ A, A
BRI UMERR SR T #H47 . GAE RAERI RS 88 5
ST RN B—R) & F BN T, AR
REB|I LR L YL LI BT ML 4 & . &

7(a) (b) T 2 b A2 JE 0 1] BELOAS [R] B 20 43
A 2 5k &, B 8 BB RS RIE . AE 7(a) B
(b)FEF|E 8 nf LLES, %% MADIS #l MSKS 7EAF
VAR AE EHFE DGR (W E 1), BRI
Phid RS LR, P & R0 AR B EA R
(LA 7(a) (b)), EE 8 hEILT MADIS #1
MSKS X B4 150 R ) 3 s AR I 1

M7 BERFITERLAAERELE

Fig.7 The snapshots of the common viewer of BAR system

Mg WATIERLHANAEERE

Fig.8 Result of common viewer of BAR system

[

ICHE ) MRSR B) B Q) BRA D R ) WBRh D
D W & M 1) =)
kow = 7, col = 12

Group Support Swetem

groupware

Computer Support Collaborative Work
row = 10, wol = B

analogical r=azoning
conmectionism

row = 11, col = &
visualizing multi-dimensional =paces

multi-media
Hypertaxt

VoW = By col =8

: self-organization

1 comput ation 1n mincd
: socigty of mind
]

|

|

row = 5, col = 8
human thirdking process
cognitive science \

Met a-synthesis approach
Met a-synthetic Hall

Mo ANEUR
Fig.9 Automatic affinity diagramming
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B 9 R B RTRIG GAE R4 A 3R
R . RERE MERE RO SR =
R T RN 15 RS BERIGTER 6 M5
To(cel) . ATUEB BT RITPRASNHEES
— SE MY IR 40, BT (row =7, col = 12) 1 3
MR BRI RAG WERMUTHRL,
MTRLNRIZR T B R BRI RR”. T
W, BITC(row = 11, col = 5)F 3 AR FHEPRE KX
T ANAC T E RIS W RGO R R
AR PR IR E B — BB 4 28 X AR
ARA g it —H A LA, A% 804 K0T
REH2H MM HIC(row=5,col =5) K 3 Al &
SMEIT(row=5,col = 6) 2RI K BLEEXRE,
RAT RIFEAKAEMARFTRE, X2 AL
Fe RGP E B R AR IR 4, /T IR —3
ZRSE .2 N EITH . 7 B BRI R D ks
ANTHBHHK WA S EHEAT G ERAT
A7 WIER DG, K £ BRI

M EERER AT UE S, TR IS T %
K7 B E H F1HR (qualitative knowledge) 7~ 7 8
T ER 4 A, 5 TEEAILIL, E & K E
FRE B SE AR TRV R BRI R 40
T TN T (face-to-face) B B BIBR S 5 A, 46 8h
TRAMRRFEUMIR X LEZEHE &
AR —Rost, B 2RI E R4

8 % 3 W:

B IAH 4RI S )
3 HFIE

A S BT T Z4RTE R AR A
HUMEREAR i A RRER TR, HRIBEE R
MEERRMITEER, TR T — M ME S FHREY
ARG & 0“7 —— BRI 3R, B S04 AL
St R, BDC R BB, 3 b R 2 R R
EanzZif( community ) B ST S B R TR

BiE TR A, GAE REM T it — 4 %
2 L wWEMARRE BN RGR
2 CHURBR ST H A AT GAE R
I B SRR, B IR Al , B R B S Ik
SUNENG G RERTE 2 — 2 R U B A A
NHBRRERL i GAE X AR J1 30 R
WA ZENGE As B E a3, S E AW
Bl AR AP &7 HBCR R B
Kofm BARLE X p R BRI A Agent, RIBHF I WAL AN
S RENB R ILER TR RER, £k
KEILRER , ZREAATHT N R LT
& I [R)JF A O, SE N AT LAY T R A4E, R
% 5 IBTERHA R BUT A o R b AR ] BR &, T
FEER B TS T R b Bk A B A R 1R

M%.
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Ba for collaboration and knowledge creation

LIU Yi-jun'?, TANG Xi-jin'

1. Institute of Systems Science, Academy of Mathematics and Systems Science, Chinese Academy of Sciences,
Beijing 100080, China;

2. Graduate School of the Chinese Academy of Sciences, Betjing 100039, China

Abstract: In the 21st century, knowledge sharing and creation has become the primary productivity to promote.orga-
nization development. During the period of group activities, excellent collaboration technique is necessary to ensure
knowledge creation. In this paper, based on system methodology of Meta-synthesis, whose essential idea can be
simplified as “ confident hypothesizing, rigorous validating” proposed by Chinese system scientist Qian Xuesen
(Tsien HsueShen). We develop a computer-based tool: group argumentation environment ( GAE), which supports
group activities, such as group argumentation, group knowledge creation, divergent and convergent thinking pro-
cess. It can be viewed as a ‘ba’ for collaboration and knowledge creation.

Key words: knowledge creation; collaboration; Ba
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