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A Study of Relation between Cooperative Process and Result,
on the Distributed and Cooperative KJ Method Using Groupware
for a New Idea Generation Support System

TAKAYA YUIZONO,t JUN MUNEMORItt and YOJI NAGASAWAL

GUNGEN, a groupware for a new idea generation support system, equipped with multi-
media communication functions (movie, voice, and text based chat), was implemented on
a network consisting of three personal computers which are set in distributed environment
(i.e. in different rooms on different floors). We tried experiments involving students as sub-
Jjects on a distributed and cooperative KJ method 18 times. We have used the quantitative
parameters in order to estimate the results of experiments. We also used time sequence of
operations in order to estimate the results of experiments, in this time. The time sequence
data consisted of operation data and voice data. We distinguished the results of experiments,
mainly using voice based communication from the results of experiments, mainly using text
based communication. The results of experiments suggested as follows: When subjects mainly
used text based communication, they cooperated with one another very much in the most
of experiments and the nubmer of islands and the number of characters of a conclusion were

increased.
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Table 1 Specification of GUNGEN.
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Fig.1 An example of GUNGEN screen.
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Table 2 Explaination about commands of time sequence of operations.

av Y F EENE RS
KJOpen DR AREK T EXEY 7 P EFHLC.
KJStart K 1O,
KJEnd KIEo#&T. R
ShowLabel BHOFTR.
showchat 7‘4 A b SFEDFRT.
Point BEEQIG (BTG EIVRVE X) |
NoPoint (e DM BIEREIGEDA) .
ComUpdateLabel EROEIE.
ComMoveLabel BEHOES).
ComMakelsland ExfEb.
ComUpdatelslandName| 5% % {41} 5 (f5iEd &) . N
ComMovelsland BoE). LE
Resize BE DK S & DK, i
ComlslandZoom | BOKE SOYK, #/.
matome 3 Lo ELHE.
SendMatomeData FLONEOENE THBETFzv L,
HEE, 3R

2.2 DEUBAE KJ EZXEVTH
SEGBRE KJ X8y 7 FTiE, BERIZEEREC

EEMRIZHT Z I TE L)Y, BRLEVERENE
FAEBEIC T BBAEL AT ) IITBRIEMEL & 2L ED

Hb. XoT, DGR KI E0 BIEREELIED
BEE, BIEEEZE LA RLICTIZ LR 5,
B, BOPERSEHZEL 2 VR Yo AL
NEWEBEET->TWa. EEBE~DREIZEL T
BRI A~ 5 —7 2 A AN BEL &3 S
2 RWIEESITA S, BRLEL  KIEE BT
5V A7 LTHAH KI-Editor TH IHABEEEEE

T 720 I RIS LETH B 99,
2.3 OJF—4
MIE Lo K kL@, Bt AV o8dai
B KJEOFBED 1 DI BR L MFR&HT 52 &
BTEDEFDF 5N 5. BEFERTIE, EERAED
MRS & SIS ESNF -y (T F—%) 55,
BAKEIZIZ, 1EE21T o0, (EEREEETa~
FE, EEEOETHESINS. T I TOMEE
ABEZRTaOYY FER2IIRT. SRR KI &
XHEYV 7 F OBEATIELEEENEIN, T
FTF—5IlEENTWS
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2930304240,KJOpen

2930304319,KJStart

2930304759,showchat "#i> £ L & 9 (H4)"
2930304787 showchat “H 4o 72k )"

2930305173,ShowLabel "F $1EAME 2 6 &2

2930305316,ShowLabel "7 ¥ & I 7 11
2930305352,ShowLabel "Z NLA3 72 72 f; 1%

2930305061 showchat "7k X A DFRATD&EIE ? (/KJH)
2930305103,ShowLabel "{T o T\ 2 6(;&:

2930305232,ShowLabel "4 ¥ 1) A 44— A 1) 7 (I H)","63,167","3"
2930305278 showchat "FADS—FAT & cDlE, 7 VKT T(M;)
F&7z w(w) "418,63","4"

2930305384,showchat "7 ¥ RV 7 o TEAZE ('?‘75‘7(FH¢)
2930305411,showchat " & 123 % AT 2 (HH)"
2930305421,ShowLabel "7 > 22— )7 v |k BRIZVDOGER), 486 156 "6"
2930305467,ShowLabel "{ 0517 % FAT R, "801,591",

"58,56","
“C%)\IW\UK ll) ,"141,108","2"

1)1(*4;) "474, 102 5"

(a)

(a) BRADERE
Input phase.

2930311147,ComMakelsland1 "1","
2930311178,ComislandZoom "1",
2930311187,ComMovelsland1 "1"
2930311189,ComMoveLabel "44"
2930311192,ComMoveLabel "48","
2930311206,NoPoint
2930311291, Point " "
2930311308,ComMoveLabel "69"
2930311311,ComMoveLabel "70",
2930311314,ComMoveLabel "71"
2930311320,showchat "7Z 25 % ? ()"
2930311321,NoPoint

2930311366,showchat "% A %) A(FR)"
2930311433 showchat "% A o T — ()"

'141,166"
"782,231,946,345","782,231,949,411"

,cd fld "LabelList" cd fld "IslandList","-1,149"
,"682,262"

685,335"

,"502,652"
"503,668"
,"500,685"

. 2930311357 ,showchat " Hiqlé/ubf\/“/\l(lkﬂ)

(b) BYEBiErE

(b) Formation of islands.

2930315978, matome
2930316229,showchat "#A 8 < ?

29303 16609,Point "Fx"
2930316726,SendMatomeData “7x","38"
2930316809,SendMatomeData "#§","50"
2930317193,NoPoint

2930318823, Point "7k JII"

29303 18956,SendMatomeData "7k I
2930319727,SendMatomeData "7k J11","
2930319877 ,KJEnd

)"
2930316495,showchat " f%v%&fﬁf 5B (HHHy"

,"538"
666"

(c) XEILEFE

(¢) Formation of a sentence.

2 Oursiy-—

5 o

Fig.2 Example of time sequence of operations.
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DBITH 2.

3. HHEIRAR KJ EFERER

3.1 FERRAE

SEIBTAE KJ e ERIE TR 8 FERIICBY
T, [EWE 2 EEDOFEICHL TN A BERETH
BITRERIOPTITo2, ERIIWERE 3IALHAT
Fv, 1I8SEHOF— 5 % HB2 L TEL. WEE
BIEHR 2EOFETH B, FOIRLALBAAT
BEEBICETAMELH T VLT, AN

KHLTRSIICRTEBNTHY, FEEHIVEHE
BICEBRCWARWI EDMAZ 5. F—ATEER, 7
VH MIFTRENST VT 7Ry b 26 LFERITOHE
ErMELLZ N THB.

Ko, BEEBROFIRICOVTHBTS. £, #
BT ) 7T — <L THERE T 5 FEICHRDD
BF—-EREXTLL ). T—VRER, HRELZ
NENOFEBRT 2EHEHICEAL, ERTEGET 5.

EERERI OV TIHRICHIRZ BRI Tk, BRA
HEETIE, SmEREVOLTFICTF—~IcET 2

TR, BEREETE, MLl ) 2BEREER
gD TEBER (FVv—71t) 2179, LT, B
CIBOWNE R KM - BRE T 5. CEEET
i, BR, B LT —TIOVnTORRTH S



428 TEHR NI S A FR CER

+3 HWEREOX—ANEED
Table 3 Typing literacy about subjects.

¥ J) A B A DR
BLAEWDT 32 22.8
AP ALDIITS 22 30.7
BRWwTiiTTs 0

Ethernet(10Mbps)

PowerMac8500/180
AI—EFTHEZS

XA

EFt Aty bra-y
($Rmi )
Sty Fr—7

|

2 g

PowerMac8100/100AV
H3 #EBRYAT 4

Fig.3 Experimental system.
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BrECLIICEBEL T,

32 ERBIE

IN=VFNVar¥E2—% & Ethernet THEEEN 5
VAT LTEREITo (H3). TNENOFER
WCIREBAIBEELTE 2707 Y %)L CCD # A5
QCAM (Connectix), &7 AJIHIZ PlainTalk < A
2 (AppleComputer), EFENHNO ALY —% (24
I% Fujitsu, 1 M3 Creative) 25fFV T\ 5. EED
POBZAEIEI3~ 437 /PTEFEEND 588
Tholz. TNENOWEBREL SR, ABIU 2R
ZHBHETBERE BV OB KI BT i
%A, HBREBEVF AT 47 (HE+EHE+7 % X
F) W32 =33y a2noTHhFHT L
BUEETH 7.
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3.3 EFFF—TIC& B EHEREN
HLrsEBEEON LIS F -5 7217 T, HEigL
EEEHVAEZIVF AT 47 aIasr—Y sy OF|
RIZonWTHAZ EXTER W, 22T, IVF X571
Talanr—var ikl ¥ st T —7 oy
L, BEEERTFFAINTERLRLTWEELTE Y
TRz, FEANEFoOUS G FREERTEE
REFEOT— % [BEH1ER, showvoice “BEXKFEAE
(RFE) | %07 F -y ORIHARAY. EFEL
XD HPEBREDEEL B TS, FBLEDLLETE
12DORFEE L, HAPBREISPLELELT, b
LSREEZVTILBUOFELBOLEAEIFRETE
DOEFHL L7 HOLEDENEEL 1 00aFE:
L7,

4. RBREREER

4.1 EBRERCBRIIRR

18 RDOEFRERIIRAICRTEBYITHS, &
R 25 @» 5 79, Bod 3@E»S 158, X
BOXFHIT 248 XFHD 562 LFE, FFAAE
83 17 E> S 351, EFESFEEE 0ME,S 1918
&, &FFERRIZ 107 595 218 3 TdH o 72,

BEOFEIL, 0L HERER, LB
FGA=FERLE LTI TER. ORIy, B
TE AW 0GR KI Eid, SHEEsEL 2RI
HETHIRETY, STEEIBLE Y LICh AL
RELHERL T/ A=Y MIEVERVWH &%
Mol £/, FARICSEOEREROENE (B
¥e2.7MH, BOK T2, XEDOILFH 351.2 XF)
TBEOEBRMERE BT L, Z20% L, BRICE
BRI TEREEZ TWILIZEBTH S, BAFE
DEBROBRELY, COERDEZEEBENFEL L)
DI T hwv, 22T, E0 LX) R#EREFAVLRT
EESTTONTwE Rt W IHIEEBRICO>VwT Ty
F 5 R ECTHREND,

EERERE L THBOLNTT T — 53 462 745
2568 fTCEH 1IN FTOESTH L., ZOUusyF—%
ZRBLETTIE 3 NOBERENE D L ) Bk
FIHL T, FEBRRIZHDD N HoTWEIMDLZ LIZH
HThHbH., #2T, EROLSKBHLBFVEL, S LS
Oy F—5%b LIl L BRFIFRREERT AL
ZL 7.

RRVIFTRE L, EEORTERBMOKRBL L BIC
REMIEBTEIIMLERT S, FEBRT LI, #
hehoors7r—sxfEL, BECEHEREGE D, B
NS EBERNE 2 FRL 72, K4, K5 ICHERFIFER
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Table 4 Result of experiments.
TR LA R (A11] ED

i#RE ER OEBR 7¥AF ¥F OB B BREOTFFAL BFFE OB FEd FXAM OFF OB ETFR TRAMG &FF ENE

18HE BoOXFH SB|E SHEN OB ¥ OXFH SEH SHEN M UFK &K SEE W PAER FXTR SEM B

GB) GUE @R dR) ¢gh)  dE) oob  dB  df)  on o) dB) de) oh i g i 6D

96.10.18 FHEOKE 25 126 19 0 52 6 120 36 2 96 475 60 9 8 115 10.0 1233
96.10.22 RENKiE 57 16.0 29 83 89 5 36.6 11 217 7 287 2 63 22 42 99 363 188
96.10.25 D /51 7 43 103 7 13 51 8 179 25 92 68 336 40 165 80 72 82 270 199
96.11.01 REBOA 38 20.7 34 127 81 5 134 23 202 41 305 17 255 38 74 10.7. 584 160
96.11.05 HEDEFE 40 140 46 216 129 3 113 0 222 35 366 9 292 65 55 62 730 229
96.11.08 FAED FAT 78 174 71 75 114 6 17 71 14 81 335 44 33 65 186 115 122 260
96.11.12 RABO KA 39 120 33 642 90 6 127 42 804 104 334 2 472 55 71 84 1918 249
96.11.22 KA Y AF VR T—R Y 50 11.0 121 777 9 121 133 9 6l 562 97 160 69 351 7.4 176 207
96.11.26 FLBAFELE 66 11.6 5 202 8 7 89 11 68 82 299 1 298 78 17 62 1185 242
96.11.29 FAET — 2 » 66 9.7 64 29 76 6 112 6 129 42 248 39 198 82 109 6.1 356 200
96.12.03 FTAEDBE 47 204 70 19 8 6 97 66 83 60 472 78 367 100 214 100 469 246
96.12.06 AN 7 — 4 27 247 17 0 135 7 90 12 0 72 338 6 0 48 35 85 0 255
96.12.13 WD X b L A @ik 40 84 11 92 39 3 117 0 217 29 326 57 260 53 68 12.3 569 121
96.12.17 D A 58 9.1 40 148 48 7 93 17 198 34 248 4 128 25 61 9.0 474 107
96.12.20 REDIEDIEY 7 74 100 37 109 69 10 88 47 242 67 383 40 170 62 124 82 521 198
96.12.24 FHEDO A 79 103 108 8 98 15 123 93 70 117 429 15. 269 63 216 76 425 278
97.01.10 RABD KFEEE 56 285 29 6 97 8 92 1 144 36 283 i 12 23 31 8.6 162 156
97.01.14 FHEDOA 66 139 18 3177 13 97 1 29 54 296 30 55 51 49 9.5 115 182
FHE 527 145 422 1047 828 7.2 119 33.1 1866 642 3512 301 178.1 59.1 105.3 8.8 469.4 206.1

96.11.26 FMBOKFAIE

— G R

OF %A M &M AWMEHE

OBRFNR

snEE |——ERA DR R 0 R LB
A o0 o = omenoms 0 ® o
AAA L A AHMKRNST, LM B AAN v AR N, PN
DB HO00 000000 00 0O
B o- - - - L} -m
2 a Amsa s mA oo Anssssen AmAmAKD A A a0 2000
000000 A0OBG XS O O DI 00
C 0 ! o]
A A a A A N a A A a8 a o AL AL o &
9000000 O O 00 %0 ) ® ‘ ‘ . ‘ ’ .
0 290 40 60 80 100 120 140 160 180 200 220 240
BER (43)

4 FEFPEELTHCOR, BEEAFEY 1 ATH S REORRIIER
Fig.4 An example of time sequence chart, in which only one person keep having
control right, mainly using voice based communication.

OBIERT.
BRREREVERT Ao TIE TROAICEE
L7z, EEFEICET 2BECLERER T 585(E
i, 1BIC1IALDPITATE WO BIERIE
DL, BIEEREE: BTN A, 72, 1§
FERIZBWT, 23and—Lavd bl edE
BErEIOND, 22T, a7 F—s&d L0, #E
RIS L TV LB 2 FRT 2 R/EERER L 7
FALEFEEBEERED I ORMAT LICHRYIFR
FTHI eI $£, BRATEBBCIERZHT
CEDNEEREETH AOTERETRD FRICERY
FRL 7. :
BRFIFRO LML, HBREOLEEFERL, #
BED LI REER TN B LI L. EB
FItE O R T ETCORMEHEEIC L D, KR, &

RATIERE, BIEncBRs, SUEILER L £ b IHICK
gonTwa, 2L T, BANCUTOAREEFERS
i, arF— b o REEREY £ [Point] &
% T [NoPoint] % % & \ZIRIEEFT AR BB
SRR TRRL . FARCLT, 7FAINR—2R
DEFDOFERIIHTIET 5 [showchat| % “FEN, &
ELEEIIIIET S [showvoicel & “=HE, &512,
B RFRIZIET 5 [ShowLabel] % “OL#” T, #
NENEEIZEDETERRL .

4.2 BRIBREDEICLAFEEBRICLEH4E
Tz —Ya Y FACEREENRSERRL
BRFIFRTRAL, FHFAMNRLEENDI I —
arvFBICEYH LI E, T, BEILICERME
BExFIAL Tw 2 ABICEWDH 5T 03 d o7,
FIT, a3ai—Ya YREREREEFNRLE W)
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Fig.5 An example of time sequence chart, in which three persons use control

right, mainly using text based communication.

x5 KEEILroaiazsr—Yavi

Table 5 The choice of media for communication in each

. experiment.
J3iay—3 /ﬁ
R "é‘?m“’;:nﬁ&/ FELT  FELT
185 H FEAPGEM| EE  FExb
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L CHRARERERL 7ET 5.

4.21 AI1=5-a FARBICLZDE
BEEEEZ T IR Iasr—Yarve kbl d
ZEBETHL. £2C, BERERLUEII =7
arvElADIMPELL THwOR 2 b &
WEBERTSET S (F5).

BIEREFELIED “EHOEFREER /DT F X
FAEE 58 THHNDT, %@ﬁ%\ﬁomwt
“BERER/TF A RS OEH 5.8 LD
Balaoyr—arelbhoiIlBEREL Lfﬁi

WHENEERTHY, 58 LN/hEnEHEIIIa
F=varrlAHORTrXFAMNPELLTHVWLR
REBRE L. RA4TE, ERETEDLEEIIENE
EEGREI LI, 2327 —vav k2007
BHL-BEBICHEZRL TWb. BRFIEROFITH
LZEAREENFELTCHYONERTHY, M5
B7FFAMNPELLTHVWONZERTH S,

4.2.2 BEEFRERICL 398

BHILE B 0BG RE KJ 3T BYER B RS LR,
BEMER B o AT R o THE Y 4 ¥ F ik
TAORERATHIZ A, F2T, EB IS HES
DEEFRFIRTE D LIS BIERBRR L, F& L THE
HEFIBL-ABEFN (FR6). B, 4 A0
B (2D 1 NEHEEOEE I N) KEoTH#
TERERIH e 7. I, ERFRICEHRTIR
RIS S EEIRIL 2o IEL, BIERDIRE, #BE
MrMASFFBL PO NBEERHEL T o7, &
DEV, HEDLOOREBITIHTIT T, T2, B
BB D RENEL 2V E T AHLDIZEET
EEFIT->TE5 72, F6D [BRFIFRED &IC
L7 EFIBEROHE] OMic, 4 A0 AR (A,
B, C, D) #RENHHEL 7 ER H E5L #E
Z LR, 4A®Aﬁki%%m@ﬁ%®$ﬁﬁ
0.93 & &\,

AFIR, O F -5 EHCTEHEL 2 &8HEBREDE
TERERUIREE A b L0, REEFIBER S BT EL
RET B, BRIEINSRIIERED LI BIERER Y X
BB IREHEDME DN BRI D BT, b HH%RE
PREELZFTAL TV AEBROEATHS. K60
(a7 7—5%b LIl LR IEHENREROHE] O
WoEE [HREEIUSE (%) |1, BET LI, 55,



Vol. 39 No. 2

x6

SERIBAE KJ 3 61T A EEBRORRTIFOR & EBREROBRICET 2R

431

BT L ORISR

Table 6 The number of person using control right in each experiment.

BERTIRTE b E s L] B7 7= 5 % b & LARMENRAR BEROHE

s BYERRH BB OHE RIS (%) PR

183 H A B C DI sm 41 oM | BHEAN
96.10.18 FHEDOKE 3 3 3 3] 561 16.8 27.1 3
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96.11.01 ZERDA 1 1 1 1 0.0 97.3 2.7 1
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Table 7 Relation between the choice of media for commu-
nication and the number of person using control

right.
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Table 8 Comparison of the results of experiments, mainly
using voice based communication, with the results
of experiments, mainly using text based commu-

nication.
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Table 9 Comparison of the results of questionnaire, mainly using voice based com-
munication, with the results of questionnaire, mainly using text based

communication.

BB i FE A b pfii
1A= VHIED HVBILTERLT VA EEL $57 2.7 3.6
HELIECa 30l -0 RERE L (Sh0% R 3.6 4.0
() 3.6 4.0
. (B 3.7 3.9
4 (FFRD) 3.8 4.5 ok
F—K—FTHECANTEE LLSD 2.7 3.8
BB R Y F L 33 3.1
EECHEORENIED ) £ Lk 4.0 4.0
CA0TS EHMELHCL LA 3.5 3.7
HELORFRETFHE L 34 3.8
EEERCHRL T Th 34 3.8
|EE 27 22
*p<0.05 **p<0.01

HOonz£BREHART, BOK, FLOXFHIZE
WEWIHRE R o7

BFRIAT-oMELD KIETEBONERY 138
RE62.8M, B0 1031, F&dIXFH367.5 LF
Thb. TOBERLEHBL TABLEII2r—Y s
CEREDLDICEENSTE L THWORZERTES
N7-BO¥, FLOXTEIHE LD KIEE AT
PhRVERLZ-TWA, FRICHLT, 7FA A
FELTHVONERTHEONIBOK, FLDHX
FEIIEE LD KJ ETHRONABRIOE S BITR#E
Rz onsd, o, NEHIZINUE, KIE® 0
BERCIHERCERZ ILOTRELBEEY, B
DEEROTHERZVWE STV, L2 oT,
BOBFENZ LB A WEREEZON S,
EBRETHR, gRECHL, EROHNEY 5 BR
THMEiT A7 r—bME4Fo7. 232 — 3
FEAODIEENEL L THWO R EROBRE
THEFAMPEE L THWON-EROFER T EHMEE
TEICHBELTRIIWERT. 7y r—MERIE, 147
HOA X—TU Rz BEEICET 2 BRIZEI/PIWIES
BEWERTH 5205, FRUNOEMEENAE W
bOIRY, BWEBCTHLILETY. I 3a2d—
avkELLOILTFXFAMELLTHVWLONRAE
BRIIEEVSEL L THOON-FEERE T, Bh T
EBELTVWDHLITELTVBEY, F—FK—-FTH
FLANTELEBRE TR NS D, F—FK—
FTHIELANTELZERL 20, KR8 L #BrE
DX — ANBEEIENP L TRELTFANRELRY
PEOF—R—F 2 L (AL EELLNS.
4.4 = £
DIanr—2arkEaOIlEENELLTCH

WHNLBEITHART, 7FFAMSEELTHVLA
TE, BEHEL SAPRIBAT AL LB, BofRe
FLEOLFHRFLEVE W) ERERIIDVTEET S,
TESIE, KIBE0L ) BEEEL BT AT
LAEFHET B S\, F—<hEL L LML LOES
ErREL LI #EAL L TEZ, [HEKER LR
HEZ2DOREIZOWT] L) FA—~F—<x BT
SHBASE L 72 S SIBAREE I O\ T EE R 7 SRl % 5
ATW5 20, 22T, FAbEA—F —<DERIZD
WTEHL, HBL TA7Z. 7 —<2%8E [l A
(NBD ] THABE, a3asyr—ark b
CEENEL LTHVLN D & L b I RIEER B 5%
WIANTHLEENV 2HE, FFAMTELELTHY
LNBEEBITHRIEEFIRERD) 3 ATH L5477 2
FHEH o, FNEFNOBET LIZ, urF—s Lk
FINERE D & IEEBABRIZOVWTRRS, 5 O
BBk A, ABOWEREL B, 2BOWEBEL C &L
TERT 5.

FEENFELLTCHOWOLR, BIEENHERS 1 AT
B BFEICDVTHRRS.[96.11.01 FEmDOA ] (1 6)
TlE, BIERERTIE, BYREELZEDL, AL Bl
EEEAVWTEEOBRELIT O OBHEEET-C
Wiz, 72750, CREBESRISEBETILREEVEDT
Wiz, CEALBREIC R B ClERICEBML =R,
A:BRCOEIZLREHLT2ATHALD -
TXEZENCV, [06.12.17 O AR ] (K 7)
T, ADPFLCE>T, EEEITo72. AWHETD
TRTFTFV, BECRAREREROOLATES
LI ENEholz. Tz, B Cld, BBAICHR/EE
2L IREEEYAET, AICBRERER TV

FEANEEELTHVON, BIEEFFEZH



Vol. 39 No.2 #EBHAR KJ BB AEELBROBRFIRER L EBREROBRICHET 5 —1RE
96.11.01 DA — PR IR OF %A Mafh  ABFKH OBRFR
sy R ATIEEE -t BV R et t——— S B B
A 00 ao 00 © 0 " owm| oD 00 @ @0 ® 00 ®
AA LA LARANL SN JIMALE B A BIINAAL, NSO ANSEASINAN, | SO M N S0 S0
b oo o o 00 » b
B o @ © o o© - 00 o o 00 2|
AA A A A AN A A A AL| HAKNNA  AOASNS LN SR | SBONMSMR A B A0SR
B 6 0000 O ® 00 o ]
C ° o @ o ® om| = ®® O O @00 00 @
AL AL AR AAA A MR AN A AN AN AN MR, QNN | B SRS B8 £ A Assn
R o 00 o 000 00 ) ) }
0 20 40 60 80 100 120 140
B (4))

6 EENEEZLTHWSLRA [96.11.01 BHDOA | OHERFIFIR
Fig.6 The time sequence chart of theme “96.11.01 ultimate man”, mainly using

voice based communication.
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Fig.7 The time sequence chart of theme “96.12.17 ultimate man”, mainly using

voice based communication.
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Fig.8 The time sequence chart of theme “97.01.14 ultimate man”, mainly using
text based communication.
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Fig.9 The time sequence chart of theme “96.12.24 ultimate man”, mainly using

text based communication.
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