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Effects of Concurrent Verbalization on Problem Solving Process

— An Experimental Study -
*
Megumi WATANABE and Hideaki TAKAHASHI

Department of Reactor Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received August 6, 1993)

We investigated experimentally effects of concurrent verbalization
on problem solving process by using indicators with which we could ana-
lyze precisely variation of problem solving process and also discussed
Ericsson & Simon's prediction about effects of verbalization.

In the experiment we used two kinds of tasks which were different in
information form in short—term memory. One was linguistic and another
was spatial. TIn a spatial task, effects of task difficulty was also
examined.

Results of verbalization effects on time to perform were consistent
with Ericsson & Simon's prediction but results of effects on the quality
of performance were not. In the most difficult question of spatial tasks,
effects of verbalization made the quality better.

Our results show that it is difficult to predict effects of verbal-
ization accurately by Ericsson & Simon's verbalization model because they
don't take into consideration interaction between task difficulty and
roles of verbalization for thinking and they don't discuss how to defimne

appropriate task difficult?.

Keywords: Concurrent Verbalization, Effects of Verbalization,

Information Form, Task Difficulty

* Tsukuba University
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%31 TAES BB

F2ENo 1 10
27y 7No | F+F{d | A7 v 7HH
(V.H)

0 3.1 stay

1 4,1 walk
p 4.2 push
3 4.3 push
4 4.4 push
5 3.4 walk
6 3.5 walk
7 3.6 walk
8 2.6 walk
9] 1.6 walk
10 1.5 walk
11 1.4 walk
12 2.4 push
13 3.4 push
14 3.3 push
15 4.3 walk
16 4.2 walk
17 4.1 walk
18 3.1 walk
19 3.2 push
20 3.3 push
21 3.4 push
22 2.4 walk
23 1.4 walk
24 1.5 walk
25 1.6 walk
26 2.6 walk
27 2.5 push
28 1.5 walk
29 1.4 walk
30 2.4 push
31 1.4 walk
32 1.3 walk
33 23 push
34 3.3 push

end
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31.800 DENR,
7.100 R o LWL ENH DL,
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16.033] T,
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25,133 1o THEH ek {,
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i 33.700 3.
! 35.3671 9 Ay
| i i 37.200! Lol h,
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T : 150.167] |1/ FET,
2123 13-15& W 21 34 walkl 1502000 0.100
22 350 walk] 150.533]  0.000
33 340 walk] 150.733)  0.000
] 261 walk 24 260 walkl 150833 0.000
9 1.6]  walk 25 1.6]  walkl 151133 0.000
10 1.5 walk 26 U4 walkl 151367 0.000
151.567 ThTW{ALsLdEkdH,
11 14 walk 77 1.4 walk] 151.600] 0.567
12 241 push 28 2.4 push] 151433] 0.000
13 3.4 pushi 29 3.4 push| 152.700!  0.367
14 33]  pushl 30 33 walk] 153.267] 0033
15 4.3  walk 31 43 walk| 153.533]  0.067
153.600 2@ LT,
16 7] walk 3 423]  walk] 153.800] 0.000
17 4.1 walk 33 1 walk] 154.033] 0000
18 31]  waik 34 walki 1542671 0.767
154.867 PREN
19 32] __ push 35 32| push! 1553001 0.000
20 33| push 36 33]  pushi 1553331  0.000
21 34]  push 37 3.4]  push! 155.833] C.667
[ 156,100 1 & F £ TRNIZ,
22 2.4 walk 38 24 walkl 156.700] C.000
23 14 walk! 39: 1.4 walkl 156.900] 0.033
40-FFO AT 77 401 1.3]  walk 157.167]  0.400
_____ I 41 23] push! 157.8001 0.000
24 1.5 walk? 42 33 push: 158.067| Q.133
25 .61 walk, 43 23] walk{ 158400 ©.000
26 2.6] walk a4 1.3]  walkl 158.600]  C.000
27 2.5 push! 45 14]  walkl 158.867] 0.000
158.000 CHmALT,
28 1.5] _ walkf a6 151 walk] 155.067] 0.000
29 1.4l walk; 47 1.6]  walkl 155.2671  0.000
30 2.4 pushi 48 2.6 walk] 139.300: 0.233
31 L4l walkl 45 25]  push] 160.0000 0.167
32 1.5 walk 50 1.5 walkl 160.433]  0.067
33 23] pushl 51 14]  walk] 160.733]  0.033
| __34i__ _33] _ push 52 24| push| 161.033
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end end
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AR TR EELOBEOEELUEL, RRT P/ 2RI TLI LT,
EHL AT L OEELOREBEOBENERF L L, BRIV 1 E 2 OHE
REL RS LF 2 LN EEAGEE L FRMEETAETRIC OV TORRE D
FiZEricsson & SimondDEFEALOBED TENI DN TELET D,

AEBROER T, SHEEE TIRTRAEO BT S THER SO HE M F
MOEER L7256 LTNWE—FT, SHMME CXBERFIIAEI R TH. &
AL F DL O L - THEITRHENIERE L T\ iz, Z O RIT. EHREESIESH
HI7e Ak, EEREETHIRCEREZ TSI 2RMBLETH Y. TOLD
SEWPEL L ARVES LD LIRS IIER T &V 9 Ericsson & SinondD Tl
FEHTLILOEZ BN,

L LBERERITNAE ~DE ELOE S, Ericsson & Simon® FHIE 5 D T
tetrotr, EBRORETIER, SEMEETLERWERTY, PREDCHIEIC
BNTIREBEIC L » THEFITHNEDTE(RLEND T L BTG IR 7ok
5T D, &6 ICEMEEE CRBITABTDOLE OB B EDSHRIC L - T
BhdZbpmEanTnd,

M k¥, Ericsson & Sinon®d D EFFHLOETEOFIIC, EADES L L
BT A EEREOFEOMBEORFBALSTHSLZ EZRL TV D,
Ericsson & SimontZiEEM I SEORE L L T, SBEREHICHAVSRINHERE A
ERAT R L E R RARESRET A30ER LV I RLPERL TR (K
2.1 . EEWESEERTAAEMESESZ EiE, Russo et al b
Ericsson & Simon®EFA~DOHHFDOT THARTWS (K3X2.2.) . EREE
DRI ETHNRE LRSS EDS VBV T, Sl sdEE THNE
B XA EWVOREEN R L ONE O, SBROBRNPELETD D,

SEMEETHS TBARE) BV TH, SELoREC L) SERELZH
SEX 0 LENEEECHETETNENSKET B HMNIE(T IO, 553
AR I DL P LW EBETIREE OWRENE (organizaiton) 28]
FABREEEELTWAZ KRS, HICSEHWZEEL D LH# L WHETE
TREBENLL, L0 ELWHETHETHANELRITE, SHRHRETH
BREEWMESEARB IR IR, HZEUEEES VT 4 N T2EBEZTTY
HZOEFALTH Y, SEREIGEERTER L OM TRERHEZEVE O BEL
PLTCTWRWT &2 D,

BITNEOLEILOF e E 2L WEAIL S, @O EEC o4 sh 5 SiElt
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OB RO T 5 2 B3 LN ES 5, 72#keS . Ericsson & SimonH &
VR BT A A X AMEOH S EORIEC DN TI L RARTRL T, 7 Jﬁ
EIREEE OREIEFEFIILENEPHTHD, LirL, HECHSE
WEREICE ST LR DD, 7 WL HEEEZEDDZ &i@%f@@m

Ericsson & Simon® Tillix, EEBLOFEOERMMEEZ TRL TWDHH, E
DF — FIONTIE, BFEHFICLH ZUNOBEBLEEEZZLND,

&

KGO ERB LR EELELDHB ST, BT FRALFEHARIK A
EOEVISTH,. BIULUOREORKICIE., ZAREGHNEEER2 AV METE
XFELF, LD O#HEERRLET,

54 3R

(DEricsson,K.A. & Simon,H.A. Verbal reports as data. Psychological
Review, 87(3), 215-251, (1980).

(DI &I, EAEHY] AR SERE DT YT S5O
JAERI-M (1993) 93—166

(3)Ericsson,K.A. & Simon,ll.A. Protocol analysis: Verbal reports as data.
Cambridge, Massachusetts : The MIT Press., (1984) 7

(4)Rhenius,D. and Deffner,G. Evaluation of concurrent thinking aloud

using eye—tracking data. Proceedings of the Human Factors Society,
34th Annual Meeting. Pp. 1265-1269.(1990)

(5)Russo,].E., Johnson,E.J., and Stephens,E.L. The validity of
verbal protocels. Memory & Cognition, 17(6), 759-769,(1989).
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OEE L ERIC P 52 EiEEE LA S, Aeieh, Ericsson & SimonH &
ERAE AR P A X A MBEOHS EORBCOVWTM LR TELY, 7 H
IR SE" OREFRIEMEFI/EININHTH S, LirL, HEOHSEIX
WEREIC L > T b RERDD, 7 YR HEEEFEDS I LEEL TR,

Ericsson & Simon® PEIL., EiELOFEBOEANAEEZ L TWDHH, Fx
DF — RN T, BIFEFC LA BFUMEOBRBLEEZEZILND,

H#H

K EOEREBIUREELELDDCHTY . BFFEETFEHARKNTH
HFOMAETH, BITLABEOHKICIE, 2RREHHIEEERa A M ETH
%E Lt.o ZZ Lit‘ﬁ3%§£¢%%%%bgi—g—o

5 3R

(DEricsson,K.A. & Simon,H.A. Verbal reports as data. Psychological
Review, 87(3), 215-251,(1980).

(D IERD < B, EAEHT] FIREEFEME O LM ET ST 5EDEIR
JAERI-M (1993) 93—166

(3)Ericsson,K.A. & Simon,ll.A. Protocol analysis: Verbal reports as data.
Cambridge, Massachusetts : The MIT Press., (1984)

(4)Rhenius,D. and Deffner,G. Evaluation of concurrent thinking aloud

using cye—tracking data. Proceedings of the Human Factors Seciety,
34th Annual Meeting. Pp. 1265-1269.(1890)

(5)Russo,].E., Johnson,E.J., and Stephens,E.L. The validity of
verbal protocols. Memory & Cognition, 17(6), 759-789,(1989).
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DEEERICFHT 52 L3 L nWEA 5, ¥kt Ericsson & SimonH &
IR AT AR S R ATIEOHS EOREMEIZ OV T TEL T, 7 Jfé
TR e E" OF Elfi%ﬁﬁﬁu%k&éhéﬁ%’(?)é Ll HEOHSE
WERFIC L o TLERBRED, 7 WYL HEEEEDD T LIZAELTI if,ﬁl/\

Ericsson & Simon® F#fllix \mmM®%%®%$W@ﬁ%$LTW5$\Dﬁ
DOF — ZWCONTIE, BHIFRFIC LD ZUEOBRBLEEEZ HND,

&

AFEOERB LCREEZE DI Hn . FFAFLZE LEDARINESE
EOHIEH, BIELOBEEFOMKICIE, SARHEEGIEBERIAV F2H
FELFZ. ZTWEOPLHEEZRLET.

B

(DEricsson,K.A. & Simon,H.A. Verbal reports as data. Psychological
Review, 87(3), 215-251, (1980).

(DIETD <L, EAEFT] FEERRSORSMICET 2 E0R IR
JAERI-M (1993) 93—166
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