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bR o Y -2 (&) 50. 0% 41.3%
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FHCRDPZ > THRERDL BB EWVH 2 EhbLAKRY. UhL, ThidHERTH > T, FIE
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PEoXoic, €7V 20RBUTHAIFEBIC Uc)i-T, BEBEST X b EE UTRENEN
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© RENBREOEMAERSELINED TOLIKRIE, BBXZ, ©7Y9200) &5k, T~
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—2 - [EA « BFH : MEOHEE &AL 2 MR 1
® BERHoRZICZ, RERE w4 B A T (EEED)
DHIEDLT, EOHEEICDONT . % Kk /N # B
R B e B T D | £ = 1 172 13 &
b, BIEDO “KENTN? N ?LFN.—_—SZ) f?vzafi (N=T77) (N:S% (N =80)
AohbLEdiL, IO, ¥ 29~31 3.4% 5.0%
T 2D ->TND “BEMT 26~28 3.9%  28.2 36.2
U (vertical décalage)” $ R 5 23~25 24.7 32.2 33.8
Nz 20~22 6.3% 312 27.6 20.0
o X 17~19 42,9 29.9 6.9 5.0
CNH>OTER, RIDBESLT, 146 | 32y 381 10.4
R1%#52&, SOIKHGMICIES. 11~13 38.2 12.7
biiHic, 2HR - REOZNE 8~10 14.7
niZ, 2T TERLE3IMEMASIS 25:2 23
TRTCOBRERET A VEEB L i
HbDEANR LT, BBREOEEER M 11.8 16.3 20,5 23.8 24.5
AEELDL, RADLBYTH- S.D. 118 2.37 3.12 2,96 2,90
T, —ICOFRZWEIIEEIC S » . ( 5) e )
- - )« &¥FE (G~ N3 ) BB CosBa T (F-BRE
BILEMTED. F=189.3038  df=4/33  P<0.01
2. WFHITiTO2NT CHEMOTRHOED -RE
BEREICET ST 2 b O—iE Y HHmtEE ¢ =10,4944, df= 95, P<O0.01
o o FE~14%4 = 86616, df=138, P<0.01
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Summary

In this series of study, we have tried to search for the developmental tendencies of
acquisition and organization of knowledge. First of all, we have tried to investigate the
development of the basic structure of thinking in children, because it is closely related to
their acquisition and organization of knowledge.

The materials used are the thinking-structure tests which have been used by Piaget et al.
The subjects are 97 children in kindergarten (34 children are in the younger group, and 63
in the older), and 244 in junior school (77 children are in the first grade, 87 in the second,
and 80 in the third).

I. The results obtained from the percentages of the right answers to the test items are
as follows:

(i) As advocated by Piaget, the period in which ‘““grouping (groupment) of logical opera-
tion” comes to be establised seems to be between seven and eight years of age.

(ii) The stage of “infra-logical operation” seems to be slightly earlier in comparison with
that of “logical operation”. But the formation of the former is inseparably bound up with
the formation of the latter.

(iii) In the development of the structure of thinking, as presented by Piaget, we have also
found out not only the ‘“horizontal décalage” but also the “vertical décalage”.

II. The results of the factor analytic study of the thinking-structure tests by Thurstone’s
and Burt’s methods are as follows:

(i) In the group of children in kindergarten, in which the younger age and the older age
groups are put together, two factors have been extracted by both methods. The one is

‘

related to “infra-logical operation”, and the other to “conservation of length”. Moreover,

“general factor” has been extracted by Burt's method, but not by Thurstone’s method.
(i) In the group of children in junior school, in which the second and the third graders

are put together, three factors have been drawn by Thurstone’s method. The first factor

<

is related to “general conservation”, the second to “conservation of length”, and the third

to “additive operation”. But, by Burt’s method, six factors have been drawn. They are

“general operation”, “additive and multiplicative operation”, “additive operation”, “general
g P p P P g
Kindergarden Junior School
] .
g_g —Infra-logical Operation —General Conservation
5] | .
‘é'g \[ —Conservation of Length
5 » .
ﬁz Conservation of Length —Additive Operation
g Additive and | —Additive Operation
’% —Infra-logical Operation _Mgltlplc?‘tlve—‘ :
S General | peration —( )
. — General
o | Operation | . Operation™ | .
o] '—Conservation of Length General —Conservation of Length
3 _ .
M Conservation —Conservation of Area
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conservation of length”, and “conservation of area” respectively.
(iii) Burt’s method suggests the hierarchical structure of thinking, but Thurstone’s method
does not.

The figure above shows the structure of thinking by the factor analysis.
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