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An Analysis of Formation and Verification Processes of Hypotheses

in Cooperative Problem Solving

Yuri SUZUKI', Kazuhisa MIWA', and Keiichi SAKURAIT!

HoE L AFHTTRGHAMEBROBEICIBOT, EOLIRAYFI 7y avyBREL, 0 X5 TRH
WERBEEEESETL W OLRSFT 2, 22T, 2V a—F RIZER UM ERE S AV s
o, 2 ADWEEIST L CRERHITT 2 702 A 2EHIcRN L, EREROSC2wTE, T4
§ 575 4 THEHGRARIEE TV ] REBAL, v T 4y 7T u b aviEEAn, ORRE, UTOX
SwErbdond., (1)REOBOIV—TEY, 2 \OREDFEENE L, WA VI I 7y a v BHES
N, (2)VBEORNCEBESRT 2HEFOTHE D b, 7—F OBRPEHOBIEI DV COHREEDOTHLE
WZEBEEE N, FiZ, BEEOEBIB VT, EHOFE, BREfchrbdFHEOERMEERHL. (3)
—ODEROTEBRT 7oA REL T2 2L LY b, SEHEORNEBRBIEL T ZEBEETHS L

e L7z,

F—7—F GFRERR, RABERRT, >3 727vay, BEEE, 7o ka3l

1. FANE

SEAE, AR 08FEBnT, [1vyy5 7y
sy GEEMER)) BT s shTWwS
[1]. #OEEM®E, Bz 1979 £ Norman 238
<82, HOFES LBy, BED [FHBE] &
Yo7, MITHENEOEREE 2> T3, FELM
SR OFERIC BT, F— 7k b REER
12, EADOZFRICIEZVNL DY OERMFEELTH
D [3], #OMFEOERPFI LTS,

SRR S U AR E - THA S BE
2, RSTEERMEERR Th 5. a2 B
T 5W9E, BREMFERLHERROEE T, WReaut
FERRENTETBY ZOHME D B, Fld,
Klahr 5 D7 V—7TlE, KHZEH & ERZZM 2R
T2BRE LT, RAER & REHREE O EE & fi—rY
BEEMPSES LI EL TS [4]~][6].

LL, [HEROWER, EAOBRCEH D

T ZEHBAREAERAMBRENRR, A5EW
Graduate Schoeol of Human Informatics, Nagoya University,
Nagoya-shi, 464-8601 Japan

7T BHIRITARF GBI, BHR
Faculty of Information Science and Technology, Aichi Prefec-
tural University, Aichi-ken, 480~1198 Japan

DOWBFEAETHo Tz, EE, EHOAM L 2%
FHEBRIC 2T, ZOBLRIEREL LS L3 5850
BENTETWS, Lal, 20%LiE, HALEE
DANEORIBEIRD/$7 3 —< Y AREERLETHR
720, @ABKRT—<0b T, FRECHLDD
LifTbhiz b OBEEAYTHS, FITR, Hiz
i3, (R B 5 [HELE N4 7 2] OF&E[7],
[8], FEOLEEOBAL, S/NEEEZHNRITbIIL
e [9], BHL L BHESUBEDSE» 5 ZEIR, &

[12] BB 5. ZD &S EHEROHETIE, RITZEMR
v, kYRR XIROFT, D2 ADAM

TH5.

Afgeci, MELHSREREZHVT, 2 A0
AN 2SR SRR R L T a2 X 2EHHIT
WETs 5, BRI, *ORMEFRO T2 R,
YOEdA YTy aryBngEl, FnoHmEmER
DNRT =V ARED LI BEEREZLTWHDD
RS MITT B,

BEHOFBENIE U CRIE R FR T 2188,
TODRRIEESIERED, AV LEVnRNS
EhbOrEZONE, KRXTHE, T0L5% [

EFERBESSH/NEE D-II Vol. J81-D-II No.12 pp.2779-2789 1998 F 12 A 2779



B BEHRIBEFRIOGE '98/12 Vol. J81-D-II No. 12

RS 2 E U7 (R METER ) w3 71 —a
V=05, 2 NDFBEEHDRHBERILD 71t 2
ZEMIC bV AL, ZOEREROT A Lizk o
T, FBROFEEz /221555,

UTF2 Tk, EBRAELERCHERAL-BARE
KBS ATARXDWTHET %, Kic3. Tk, Ay
AT L2HOTUT o7 RBEOBRETRT. 4. T,
(A>3 22774 7RIRHBERMRIEE T V] 2EAL,
v T a4y 7 u b arEEROTERERSL,
REEREEET 2, RBIZE TR, ARXEE L
O, SBOFEEBRND,

2. ¥ B&

Z TR, ARFEDODICBFEL AR EER Y
AT AE, FEROFZOWTHET 5, MaREE
R, RREEMREIERC W CHERT 20, &
HADEEEBOTEHEL »SHVLNTWEHETH S
[13].

2.1 BIERERERT A

MEREPREETEERS AT L5~V F L2
YCa—F RIEHLE, K1, BEERO—F%
Y.

ZOY AT ATE, BEEREOATERICEL, EE
SATAY, BB [V—N] CE->TEEEPHAT
5. HERE WL, BODOASTLIEHRE EBY A7 A
PoOBIEHREL LR, 0 [V—] 2FHET 3

,Eﬂfigjvt;5“1 fﬂﬁf?7% ‘  55

~
®

L)
=14

il

e
4. @M\M

oo *

NOTE:
Each box in the actual display is colored such

B 1 KBRS X7 ADEEG
Fig.1 An example display of the experimental system.

2780

ZEPRESNE., ANEHREAYE—V1, Avk
=2 BN, FEERY AT LD S QHIER L EE X
VRV LR WEREIR, J0AvE—~Y1EXy
Y22 ANILERY AT LPORBRAvE—VE
/5 (n% [FfT] LR Lwd —HEOBRERT
5., WEEZ Iz EHKAK20FTETITI e
TE 5,

AvE—=viR, 1, B, B =Z20RTOME
Ehroks, BOXTIEE, K & & BOXTIE
O N A % BOXRTIEL 2,3 4E0w5 L
W2, ENTHABEOER D, £oT, Ave—Y
BEFTMBEE 22, f21F, M1 oREBO& 2
ve—-Yi, E»SEIER, (% @, 1), (& A,
2), (#, *, 3) Ths. EROERY 27 ATH,
BIWRE R A EEO XA v £ — Y, M1 R LUE
HOLGHNZ—ETRRINTWE, WBEI~Y T
ZIVwITHIEREST, AvE—V 1 AyE—
V2BATTBIENTE S,

R, KEBRY AT AZBWTREISNEL—VIE
DWTHRRS, FlZiE, [FBREAYE—VDEIER Y
=Y 1DELETLY, X, ERAy2Z—YOERN
AvE—Y208BEFEICIEES] twnSr—ni3,
[ERA Y E—YDfa=2vy £ — 1 D) OR
RAVE—VOE=2AvE—Y20%) | Lok Ts
5, ZONM—=IE “OR”, TRbOLESHESE LR
HoOT o5, “OR” DEPICEY AT LWL
ik, Pl (BEAvE—YDEBAyE—Y 20
MERALCICEZ] bW Bills, i, SE8ES
(NOT), KRV, HEHS (AND) TH 3.

2.2 EBFE

REBRCSIMUEBRE R, 2 A2 1 v—7LF
%, W07 NV—7204TH5. UTIEBROEHEFIE
BT 5,

BIN—TD 2 NOWEE G2 5 5B, &
EHSOMETH B, WEE I kR L TEER
THIEL [TEZRYDBVRTREMCERZ R
U3 L], TREIZBUTIRERBIER W | B8R
aNb, iz, EBROKTIZ, WERENERZ L
T, HREOD OEFERHEL, EROWEZERD,
ZDIREIC LT, ERENTERTH 3 LD 1Bk
T B, Leh o T, BEREOHKED I EFHESHIH
HBLL T, EBEICHER 2RO 2 0R D EER kG
SNb, B, ThPUBETHESNE, T r—<
ADHEBELTO [FITEE] 13, EBROKTRS



S T SRR R T B 1 B (R SRR D 44T

TOFITEFEEERL T 5,

BWERE LT, @B, T 3HotES
B2 Tw3, BERICERL - BMEERE W X 5 TN
EB[MEBLTE, ZOBMOMEOREED
EWED, ZOREKSEAFTED T » —< Y AR
DR eNnT., DEY, BEENMEVERE (HEMEE
PHEEME) AT, BRESENEVEE (&
ERER) 25 ZEE, WEERARE BEEER
TRET 3 —< VAR TEA»DS, £2T, &
ZTOERERTIE, AFED N7 3 —< v ARHEE IS
B A0, HBRERZODOHIA, —Hilk
ERic#SEORWEER2S 2, A CRESEOR
WRIERRMZEZ TWn 5,

WERE O REMPSETE Y, RO LS WiEiFasns,
9P, Ave—V1, AvE—Y2LERAYE—Y
DEERZ 7Ty ¥ —F 1 A7 EIc HEIIC 5ok 5.
Flr, EFAARATETF—FLva—Fick, EHY
A7 N & B DORRE R Ik 5.

3. EREE

ZZTHNT a—< AT 2 EBRERERL,
BIZEHHIC ST 570 AT —F I DWW THET
3.

3.1 HTRBR UBRERE

®2ik, EBESmMLz10 7 v—703%, 97
N—TRDOnT, BITEH L EERREE» ST ETO
REREMOBEGEERLTWS, &8, Bhol/r—

100 A)
@(12,90) @(1693) JJ
E 80 5 @X20,84y
'5 @)(15,76)
g 6
5 o)
2 (1653)
é 40 B18;45) ©(2P46) o
g Q(-35)
= 20 o
©@(-18)
0 (
2 14 16 18 20 )
The number of trials

(-:These groups did not reach the correct solution.)

2 EEBFER GTEER U RERR)
Fig.2 Experimental results (the number of trials and
the time for solution).

oW, IR I v TR Y
WA, FBT—s oL,

HboO»>Q@0ESZ, SMTEROP T —
T SEIIBENTE LD THY, ( )HNEEM
BETES, FESEERMG) Tbhs. £, TV
—7@@k, EfEEL ok IN—TThb5d, &
2, BRREAEOBEOEECHIEALR V-7
(@EOE®O®) X U], #ZEOBRVGHBEIZID HA
R7v—7 (Q@@®) i [O] TRLTWwA,

B2 5o RO EBNbrs, EHfTEOBERED
BN —FREITEED A% L, BEEDER NIV
—7ROQERWT, RAESH Q0E) 2ET 5,
720k, REMER>TwS, Zhit, HEmyEEs
W& U EBROER E—H L Tw3, EREo
W, KEMICRT, BAMEEELTWSE 7V
—7 (D@@®) & 50 43RBT T L Tnwb 7 v—
7 (@®®) Zabrhb., AEMEOITV—T ()
DOFFERFE b A7z,

3.2 7Obranr—%

TN —FWCDOWT, ETAT =Tty MT—
TFOEFEN D, 2 NOFEFEO T 0 a T —F BIEK
Uiz, BfEfleE 1 RT, UTTE, ZVv—"Hi
B THBEROL HEEE 2 HBRE A, PR 0HEER
HEEWEREDB LRT. SRFER, BERMLELED
EHOREE 1EOKFE LA LTRYIY, o
LT3, COXICHBEOTFHFOERNZE L F
NIEHT2HER, ey F4vrrubanike
FEIE T3 [15),[16). &HB, R1OABOMICD
W, KRETHLHHET 3,

BB, JNV—THY OFREROVEIL 680 FEE (R
K 1,276 FEE, RK 221 #5E) Tholk.

4. A5 5 07T 1 7 RRERFBIREE
ETNW

WERE DRBTCEMETE 7 v & X 2T 5720,
FENCREL2DEA T T =TT, 7o ba
NT =T NVATG 2T D HEBIES v shTn
2 [171~[19]. &R BT H RO FEZHv,
ERE N R UM T D ARSI R BREE 7 1 &2 R & 547
T3, UFCE, MR el T, BEshsd ity
-V, Avk—Y2, ERAvE-YOMHE [F
Bl LIRS,

4.1 FSEEMREET R XICET 5 H57 T —

—f i, RIEEREE S v Ak [RSER] TR

2781



BETEEBEEFSMWGE '98/12 Vol. J81-D-II No. 12

£1 Fubaryd—s4

Tablel Examples of the semantic protocols.
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subject A

subject B

O:observing process P:preparatory process
G:generating process T:testing process

B3 42372774 7RISR 7
Fig.3 A model of interactive formation and
verification processes of hypotheses.
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Fig.4 Occuring frequency of transition patterns
among the four processes (average).
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#z2 0, P, G T 7o XDHEH LFATEE - O
Table2 The correlation between the number of O, P, G, T processes and the number of trials.

self-self self-other total
r p r P r p
of t-tests of t-tests of t-tests
The number of O+P+G+T processes -0.782] < 0.05 -0.818{ < 0.01 -0.851 <0.005
focusing [The number of O processes -0.453[ = 0.22 -0.350{ = 0.36 -0.382| = 0.31
ona |The number of P processes -0.586| = 0.09 -0.523| = 0.15 -0.553] = 0.12
former [The number of G processes -0.467| = 0.21 -0.694| < 0.05 -0.660| = 0.05
segment |The number of T processes -0.599| = 0.09 -0.894| < 0.005 -0.867| <0.005
focusing {The number of O processes -0.173[ = 0.66 -0.307( = 0.42 -0.279] = 0.47
ona [The number of P processes -0.566| = 0.11 -0.529| = 0.14 -0.555| = 0.12
latter |The number of G processes -0.456] = 0.22 -0.632| = 0.07 -0.615] = 0.08
segment |The number of T processes -0.714| < 0.05 -0.884| < 0.005 -0.874| <0.005
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