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2. MRERAREZEREORTHOLE

TABLE 1 Number of subjects who could or
could not achieve the 70% task up
to the 80th trial in the first session

Category Age 4.3 6.8 10.8 20.5

Achiever 16 16 16 16

Non-achiever 2 719 2

Total number of 18 23 35 18

subjects tested.
Abbreviations :

709 task=In this task reinforcement was
delivered on 70% of the subject’s
choices of the payoff knob.

100% task=In this task reinforcement was
delivered on 100% of the subject’s
choices of the payoff knob.

TABLE 2 Mean number of trials to problem
solving criterion. and standard deviation
on either 70% task or 100% task in

the first session.

Task Age 4.3 6.8 10.8 20.5

100% task M . 13.50 21.88 24.63 15.88
SD 7.51 13.36 12.93 4.91

70% task M-  17.63 45.00 60.75 38.00
SD 6.16 16.86 18.19 10.52

. TABLE. 3 Summary‘tablé of trend analysis for
the number of trials to the criterion
on the first 100% task.

Sourse SS df MS F

Regression coefficient v
bn0 ' 11,514.79 1
bnl.0 1.95 1 1.95 .017
(linear term) '
bn2. 01 614.53 1 614.53 5.372*
(quadratic term)

-Residual 3,317.73 29 114.40

Total 15, 449. 00 32 *p<.05

Fitting curve Y=—1.1244.31X—.17X% .
where : ?:predicted number of trial

N

X =chronological age.

TABLE 4 Summary table of trend analysis for
* the number of trials to the criterion
on the first 709 task.

SS df MS F

Source

Regression coefficient

bn0 © 52,084.85 1
bnl.0 '
(linear term) 595.35 1 595.35 2.776
bn2.01 6,971.14 1-6,971.14 32.493%*
(quadratic term) ‘ : , :

Residual 6,221.66 29 = 214.54

Total 65, 873.00 32 HHp <. 01
Y =—35.84+15. 27X —. 57X2
where : ?:predicted number of trial

Fitting curve

. X=chronological age.
TOFEBRTHE, IRMITEMERIEE b - T, FHERDR
HAEDERE 2RO Iz, T2 T, COREHEE, ITHIV Y
WTET LEFIEoWT, EER), BEC, B

 DOREIRITE, EMEREEE RS 2(TABLE2), Zh# -
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RONELWIH BN, HfE 2 5 7z », Wish art &

- Metakides (1953) icfiv>, 447 2% 72, TABLE

30, 100 BEBEONEFRTH D, 2WEICE% D -
EROE RS R S hB, g, 70% BETY,
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THRVEW ) BRENT TR SN &L D Th 5
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1. ERGHOBESW

W2y s TE, FlkEL, FIE3, Try 7
(17 my 7 =10RF) 504X 3x5EHEEL -
TWb, ¥, TABLE 5 i¢, EFR, KEEMOG
HARENR ST N5, Fib, &, 70y 7 Ox8
RT1%KBENEEENHERS Wz, KEMEATE, £
WX S 5 BARNERBRITE, T oM, BT 1%k
DEEEZEND BRIz,
TABLE 5 Over-all

the number of correct responses in

analysis of variance for

the second session.

Sourse SS df MS F

Between subjects 1, 051. 267 95
A (age) 155.216 3 51.739  7.779%*
C (condition)  240.216 2 120.034 18.048%*
AxC 97.334 6 16.222 2.439 *
Subj w. groups 558.650 84  6.651
Within subjects - 2, 258. 200 384
B (block) 1,251.925 4 312.981 203.764%*
 AXB ©231.326 12 19.277 12.550%*
BxC 88.913 8 11.114 7.236%*
AXBxC ©69.936 24 7.081  4.610%
B x subj w. groups 516.100 336  1.536 '

Total 3,309.467 479 * p<. 05 ** p<. 01

2. 1709 97&H578y7OEREED L
FleyaLDETHEIKIZ EbIL, B2y vs
COBHEMRE 2 b, B OMNBIZRITL -, TABLE

%

$21% H1E 15

610, BIEBEROE1 T ny s LEBOES Try s
DERBES, &b, FBAESLIGRESATNS, &

DEID, WL OBORERBEER S B, 1

17, C—1, C—2, C—3WVWTFhOLLEIBNTY,
B17 ey 7 DERERMEDIZICENT, RLIEWVK
ThB, 2l FHIRKLTES 7 ry 7 DERIEE
N, EDRBIZEDLDTHEVETHS 5, &<k, C—
1, C—2 4T nEmBELY, BT, ¥ 0%

CEESTY, H1T ey 7 OERIGEE, BENICHD

-1,

t’&%wiﬁbfw<@ﬁﬁﬁahéogm@%,C

A IE&FE?GL%@(@J:%@W#TED éhé B4z, FH

p<.0D), C—2%MHI,

EpIRIZBNT, C—1, C—25&nE5Tay
f,M®$%ﬁkwa,mﬁm$@T@$A6néo
NICK LT, EPRERREER, b THVIERIRS
7?75§= W bB, D, ERIGROEEKNE—
AT 5 L, Weir (1964) 0sRI2 L 7= U5 AU B g
REONTWB LS Thb,
" TABLE 6 Mean percentage of correct i‘esponses
made during the block-1 and block-5
in the second 'sess.ion as a function of

age and condition. .

Condition Block Age 4.3 6.8 10.8 20.5
Cc—1 1 6.3 60.0 61.3 57.5
5 97.5 80.0 68.8 91.3
Cc—2 1 13.8 41.3 43.8 52.5
5 93.8 68.8 83.8 96.3
CcC—3 1 35.0 48.8 48.8 56.3
5 85.0 96.3100.0 100.0
FIT, TOEEFHEND DD, EROEERL I,

TABLE 7, TABLES8 i3, C—1, C—25%HngEs5 7
2y 7 DERERICONTOSITERTH D, Zhzeh .
Be, C—158412, 1 %KEDERET (F1,2="7.60
5 %KEDEBRERT (Fy, 0=
SRBICHEEN RSNz, The

, REFELETEL, C—1, C—2%HnEs5 T
nyﬁﬁﬁm$f,U%A%ﬁﬁﬁMﬁ%6hto%
o, Ko, FERKEOY LT VERTA TRV D,
RHRORETIE H SRECHRELHI AT R bRV

4.18, p<.05),

*ORGE 2 R
C—1 %
C—2 %t
X=EH

¥ =135.10—10. 74X +. 42X?

o

Y =104. 06 —4. 86X +. 22X?
Y=?§%Efszm$
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TABLE 7 Summary table of trend analysis for
the percentage of correct responses
made during the block-5 in the C—1

condition.
Source SS df MS F
Regression coefficient
bn0 227,947.52 1
bnl.0 (linear term) L0211 .02 .00
bn2. 01 3,807.12 1 3,807.12 17.68 **
(quadratic term)
Residual 6,245.34 29 215.36
Total 238, 000.00 32

Fitting curve Y=135.10—10. 74X+ 42X?
where': ?:predicted percentage of correct
response
X =chronological age
TABLE § Summary table of trend analysis for
the percentage of correct responses
made during the block-5 in the C—2

condition.
Source SS df MS F
Regression coefficient
bnO 234,900.29 1
bnl.0 725.34 1 725.34 3.816
(linear term)
bn2.01 1,062.77 1 1,062.70 5.591 *
(quadratic term)
Residual 5,511.60 29  190.06
Total 242, 200.00 32

Fitting curve ¥=104.06—4.86X 1. 22X?
where : ?:predicted percentage of correct
response

X =chronological age.

%AT%éW,A@%@Eﬁﬁ%Eénttmcm
PLEDGHT o, FRCE 1 813, BEEAREE ﬁx
2XH51BS, ity v a DB o Weir (1964),
Goodwin (1969) m32Ek i3, FELRBWHOT vy
PH60% 22 HIERISRERLTE Y, ERICHEN
TEDLDTEW, LrL, TOFEBRTE, Ho2ty s
POHELT vy 7T, ICKREIEROCERERARE bR
lzo THIZL, TR v 3 v COMEMIRTEI N = 0]
7wy 7 CHIHIGIERI L TN B Z L 2BER L T W
5, L2L, C—1, C—2%&Mn&Es5 7 v v 7 ERIE
RTH, Lleatranizl & <, Weir (1964) Lo
Uzl BB SR A Lz, 0728, Z ORIEEICRE

ETHE, B2ty v arvB57 vy 27BN, H1
Ty e v EHELOERBPE DI TS LY TE B,
2FY, Fo2rkovalikBWTYL, BT ey 70
R OBERIE, 1k v v s v LR DRGSR A
ERILTWa EH#shshs, LaL, -2 CEHEARER
BRI, 2k y v LT my 212 BT BB
BIR—FFL, FLOROERKIEROZE LWL & Th 5
9. FHE LI, FOROMEMIERIRETL TS
2T, ZTDXSREBOEE %, Jones & Liverant (19
60), Weir (1964) d+ v & 3 L2824 & 1 S HEHR
Kb D J5HE (maximization, pure strategy) & [EEEI
HELT, TOWHEMBEHIED LS ICEHRLENE
Exb,
3. /\°9—>iiﬁl':‘~®ki:ﬁ
TABLE 9 § fe—% (L—R), #H—%& (R—L)
®&§§%N ~/&mﬁ;owf,%ﬁw,$%m@
BB EER LIz, chEHdE, C—1, C—2%
& C—3 &HoficEnr s rEmBRZIT o5, C
—1, C—25M4id, PRIFEEHRDOEEA Y — LK
B, L TEL, EORERBEDE KLY, Fi
B, N2 — L RUBECEREENC 2 B b, MU SRIER
DR oEND, ZRIZ LT, C—35%&4:TiE, Tz
— ISR, FONICE L, BEMICREIED LT
W LS THD, NE—VHISEDPELE, FDL5k
CHBRBICHIS T 2IBIETH 20, WEEDPRBEOH D
MRECH BN, FELE, — HIEOEE L ARWER
DHERE, 5V IERKISEHEOB LW & & A L
fzo C—1, C—25Tl, 0% FEIE 2R TE
TABLE § Mean number of pattern (L-R and
R-L)responses made during the second
.session as a function of age and

condition.

Condition Age 4.3 ~ 6.8 10.8 20.5

C—1 6.50 23.88 25.88 ° 13.38
C—2 ; 10.50 29.25 20.13 11.50
C—3 11.25  9.38 7.38 2.38

TABLE 10 Mean percentage of pattern responses
made during the block-1 as a function

of age and: condition.

Condition Age 4.3 6.8 10.8 20.5

Cc—1 - 3.8 48.8 45.0 33.8
C—-2 ' 16.3 57.5 43.8 25.0
Cc—3 28.8 47.5 42.5 21.3
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How oL H
v, C—34&MEN100%EIcH L, FHEELRETHD
LEbhd, ThbofT T, REERES, F0
IR KB AR T, JYVRIEDEFENE L, MikE
BRLTWD EHREND, Z0fERIE, Weir (1964)
DE1 Ry va ey imb32 — RSOOSR L HE
LTz,

Zzo¢, TABLEIO T k<, Bl 7wy 70 "F—
VRIS, aB L, K, S0 TEBRERVEE
BaHTnd, BPMESEDY, &L v—7AnE R
Shianwicd »hrbbd, C—1547T13.8%, C—
2 4 TIX16.3%, SiLoFERKEL L TEbdh TR
, RIBOEHENA LRy, REEIZBNTLNE —
VRIEEEWIT R E L, TABLE 6 OIERISR &SR
5k, 50% 52 ThY, ERRCKIENERLD
ShBEHRTRETCHSH, TRIKLT, FPRT
i, REFE1Ry v o ORMMBICSIESEEL, <
—TANREZLRAENIZE P b LT, KIRFEZL LD
ELnwEEbhb, —7F, HEEEROERIER,
KA LT, BTFLLE > TR, NE—UK
ERELDE, H1 T ey s hDEHRL, EDRLITR
BBM, KEEDLSICLRISEEM TERNETD
mhibitd,

4. FERBILAIBAOEPREIER

THETOE2Ry v a L OSIT, Weir (1964) &
HERIOERN, £y s vidBies TLES K,
BICELDIRT, B2ty va v OFE~BITTLE, E
ISP KRBICILL 220, ~F— U RIEbD L, RIS
OEHEME L AP BBV ERELNE RS, %
epfEBRIL, BEROTFA v ERERWIERDERNL
ORI CX Ao 2, BH O, FVRORERRD
NP & SR & K12+ % maximization, pure strategy
PEDORIBRT AR, —EHHOI S REbLATE
L\, FIT, BEORRESSICHIRT 2 201,
W ORITBNEEL, Mbobxb h i o iE
12, ERETEBSKIEERT ORI THI,

TABLE 11 213, 4Fipnl, FRERN S REBSISE &
EEEERINTWS, T2 Th, 100%iREL 70
BEBEEANTFTRIZBW TS, FICEDER, BOEREIG
B EBb LTW5a, BEHKNEIC >V TR+ 5
L (TABLE 12), SHETIX, 5 %7k#E (F1,5=6.625, p<
L05) CHEENRD b, FEKETE, 1 2KEE:,ss

X 1T ay 2R - VRER

e %17¢‘3“/9)35,—~./Ezm§§[
_%1 7= y&z%ﬁeyﬁmﬂﬁgﬁ

X100

=

%

$21E% B1E 17
—37.851), REEXEHKMEDREER T 1 % K i
(Fs,5=12,700) C, #hZFNEEEN R I N, £
T, EPORE FoMmo FinkE L T FREEE (posterior
comparison) &4 % bit Th 5, TABLE 11 O E
BRIEB TS, L TEORBREERDLRVTHS I,

TABLE 11 Mean number and standard deviation

of the perseverative response to the
non-reinforced position in the second

session.
Task Age 4.3 6.8 10.8 20.5
100925 task M 16.63  2.38 2.50 2.63
SD 6. 49 .48 .48 .69
709 task M 7.00 3.75 3.13 2.75
SD 3.50 .44 1.69 1.71

TABLE 12 Analysis of variance for the number
of the perseverative responses in the
second session.

Source SS df MS F
A (task) 56.249 1 56.249 6.625 ¢
B (age) 964.189 3 321.396 37.851 ¥k
AxB 323.499 3 107.833 12.700 ¥
Within cell  475.500 56  8.491
Total 1819.437 63
100-
_a
90
X
80 X
70
60- A e—C—1
w
3
g
g 50 - A—C—2
&
B 40+ X—C—3
P %
S 30
X
£ 204
L
= A
10 1
[ ]

i 2 3 4 5
Blocks of 10 trials \

FIG. 1 Mean percentage correct responses per
block of 10 trials in the 4 years’ children.
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| ABSTRACT

DEVELOPMENTAL STUDY OF PROBLEM-SOLVING
PROCESSES IN CHOICE TASK.

Yasuhiko Nakano Masami Kajita

The present study aimed at ianalyzing the per-
formance of Ss at various age levels in a two-choice
task, and comparing these findings with those of
" other investigators who have  utilized - analogous
tasks. 126 Ss, who were 4, 6, 10 or 20 years old,
participated in the experiment. A proeedure like
Weir-type (1964) probabilistic experiment was un-
dertaken. Two different reinforcement percentages
for the payoff knob were used, 70% and 100%.
Then on a 70% task a marble was delivered on 70
% of the Ss’ choices of the payoff knob, and then

the 100% task was analogous to a so-called concept

attainment task. The main point, which was different

from the previous probabilistic problem-solving
experiment, was the shift learning design employed.
~Hence initial payoff associated with a knob in the
’ ﬁrsf session switched to the other knob in the
second session just. after reaching the problem-
solx?ing criterion. Considering both shift design and
- reinforcement percentages, three conditions were
constructed as follows ; ,
(1) C—1: 100% task(lst session)
(2n.d sessidn).
(2) C—2:70% task (1st session)—>70% task
(2nd session).
(8) C—3: 70% task (1st session)—100% task
(2nd session).

~70% task

Then authors intended (1) to examine the pre-
-~ viously aﬁivrrned ﬁndings such as U shaped or
_inverted U shaped relationship between age and
some dependent‘ variables by using other variables,
and (2) to investigate effects of reinforcement shift
on the block-1 of the second session, and then (3)
to suggest a possibility of an alternative of view.

Obtained results were as follows;

(1) In comparison with adults and younger
CBildren, middle aged Ss found it significantly diffi-

cult to achieve. the 709 task in the first session

(TABLE 1).
(2) In line with (1), middle aged Ss were sig-

nificantly slow to attain the problem-solving crite

rion (TABLE 2). '

(8) Trend analysis affirmed an inverted U sha-

. .ped relationship between age and number of trials

_ to. the criterion in the first session(TABLE 3 and 4).

(4) Mean ¢; correct responses made during
the block-5 in' the second session were lower in
middle aged Ss than in adults and younger children.
Trend analysis for this dependent variable showed

a U shaped relationship between age and mean %

" correct responses (TABLE 6, 7 and 8).

(5) Middle aged Ss made more simple pattern
responses during the second session (TABLE 9).

(6) In every condition, younger children made
quite a few correct responses and pattern responses
during the block-1, then showed a strong tendency
of perseverative responses to the initially reinforced
position (TABLE 10 and 11, Fig. 1). |
Most of the findings were parallel with those of

Weir (1964). However the authors’ concern is the

fact that younger children showed not only reward

maximization, but also strong perseverative response
tendency in the initial block of the 2nd session.
Hence in order to integrate these somewhat incon-
sistent results, the authors attempted'to introduce
mafhematical set theory and then discuss previous
findings and the present results in terms of follo- -
wing hypotheses: (1) Younger children could attend
to the dominant cue set associated with reinforce-
ment, but neglect the other cues (i, e., comple-
mentary set) and the mutuélly exclusive rule bet-
ween these cue sets. (2) Instead, adults and older
children could logically operate these cue sets and
the set relation defined by set theory (e.g., exclusion

rule between set’and complementary set.)
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