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Developmental Construction of Infant’s Gaze
Alternation as Intentional Agency
Takeshi Konno and Takashi Hashimoto

School of Knowledge Science,
Japan Advanced Institute of Science and Technology

Abstract: It is pointed out that infants’ gaze alternation, which is a basis of social communication, is
related to a developmental process of an intentional agency. The intentional agency is defined as an act
composed of a desired goal and a means. It is mentioned that the infants understand others’ intentions
based on the intentional agency. In this paper, in order to study an elementaly developmental process
of the intentional agency, we constructed a computational model which acquires gaze orientation as a
means by the reinforcement learning and gaze alternation between a caregiver and objects as a goal
through memorizing sensory states. In the developmental construction of the model, we confirmed that
two functions, discrimination and association, play an important role. The former discriminates between
the caregiver and the objects in stimuli. The latter associates the caregiver with the objects by storing the
relations between sensory states. Comparing infants’ intentional agency with our constructed model, we
argue that a nested structure, in which the gaze alternation composed of a goal and a means is utilized as
a means to achieve another goal, is an important feature in the developmental process of the intentional
agency.

Keywords: Infants’ Developmental Process, Gaze Alternation, Understanding Others’ In-
tention, Intentional Agnecy, Goal and Means, Constructive Approach

00 000000000000 000000000000
oooooo MooooooooO0OO0ooOooooO

gooooooooooooooooooooon |:||:|(DDDDDDDDDDDDDD)DDDDDDD

gboboooooboobooboooboooboooon Oo0000000000noooononnnonnn

195



0000000000000 D0000D0DDoonO
0000000000000 D00000D000no
0000000000000 D0D0000DO00N0Ono
goo0oDOoooooooooooo Poooooo
000000000000 D0ODO00O0DODOOOOoD
0000000000000 0000D0D0000O
0000000000 DoOoooo Bloopooooo
0000000 802400000000000000O
000000000 00000D0DDOO0O0DODonoOn
0000000000000 D00000D0000Ooon
0000000000000 D000D0DO000no
0000000000000 D000D0DOoOOOoon
oooooOOooooooto
0000000000000 000D000O00no
0O0Tomasello 0000 DO000DO0OOODOOOD
00000000 (intentional agency) D000 00O
0000000000000 D00O0D0ODOOOnD
0000000000 0000D0000O0Frye® 00
0000000000000 D000DODO0ooOno
0000000000000 D0000DDO00ooon
0000000000000 D00O0DODOOOnoD
0000000000 00000O0ODODOOO0OD
0000000000000 D000D0DO0000O
0000000000000 D0000D0D00000O
0000000000000 D00O0DDOOoooo
0000000000000 DOO0ODODOoooon
0000000000000 D000DODOOOoOoo
oooooo

000000000000 D000O0O0ODOO0On
0o0o0oDO00OoOoooooo P ooooooooo
0oOooo0oDDoooooooooDoo 9000

goobooboboboobobobobooogno

goboooooboooboooooobooboooon
gboboooooboobooooobooobooon
gooobooooooobooobooobooooooo
goooobooooooooooboogoobooooo
goobooooooooboooooboooooon
gbobooooobobooobooooobooobooon
gooooooooooooooooboogoooooo
gooooooboooooooooboooobooooo
ooooooooo
obooooo20000000000000000
002000000000000000000000

logpo0O0O00O00000000000000000000
0000000000000 00000000000000000
00000000 00O00o0o

2gpgoo "9 oppooooo0o0o0o0O000O0DDOooDoon

BEETIIVEERBER VRSO LBRXE., [BRUEBZEIURID LU —X, 2006(10), pp.195-202,(2006)

gboooooooooooboobooos3boobooon
gboooobobooboboboobobooo
gooooooobo4b00b00bobooooooDbo
goooooooo

2 Juoboboooooobn

0000000000000 (000000000
0)00000000000000000000000
000000000000000000000000
000000000000000000000 (00
00)000000000000000000000
0000000000000000000000000

00000000000000000000000
0 (§2.1)00000000 (§22)000000000
00000000000000000 (§2.3)0

21 0OO0O0bobooboooooboo

gbooobooboooooooooobooboooboooon
000 1m000000000000OO0O0O0OOO
1m]000 2000000000000000000O
gbooobooboooobooboboooboooonn
goooooooboooobooboooooon

goooboogoooooboooboboboboobobooon
O00000000oOU00oooooooog (Fig.)o
odoooooooooooboooooooooood
gobobooobboobboilooobboobod
000030000000000000003%0000
gbobooooooooobooooooooboonn
gobooOoooboooscboboooobooooon

ocood ———— 0000

Z=N
(@) eanm
S~

ooo : 36[deg]

oooooo

ooo :12[deg]

ooo :36[deg]

Fig.1: OOOOODOOOOO0ODOO

goo0oooooooOoooOoOoOOOO0OO0OOOOOOOOObOOO
go0o0ooooooooOoooOoOOOOOOOOODODOODOOOOO
go0o0oo0oooooOoooooooooo

30000000000000000000000 0012000
0000000oooo0oo0oooo0oooOo0ooOoO0OOO000
oooo

196



Table.1: 00000000

00 00 000
oooo 0ooooo 36[deg]
0oooo0oo00 3 types
oooo oooo 12[deg]
0oooooooo {01}
000000 | 0000 36[deg]

00000 (b0oooO0)oboUoooooooooo
000000040 0000000000000000
gooobooboobooooooooobooooDo
1000000000000000000%00000
O0O00ooooooooooooDD Table1OOODO

22 0000000 (OOOOO)

00000000000000000000000
00000000000000 (Fig.2)O
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000
000000000000000000000000
00000000000000000000¢000
00 (E)00(1)00000

1 if =12 < Ag, < 12[deg]
Ey = (1)
—1 otherwise

0000A60000¢t0000000000000
00 (4,)0000000000000000 (651)0
0ooooeo

’}E-{DDD

oooooon

Fig2: 0000000000 0ODOO

{00000000000000000000000 10000
oooooOoooO0O

S0000000000000000000000000000
gob0o0oooooOoO0ooooooooOoOoOoOoOoOoooooooo

S0D00000000000000000000000000
gobooooooooooooOoOoOOOO0OO0OO0O0ODOOOO0O
goo0oooooooooooOooOoOoOOOODOODbOOODbODO
go0o0o0ooooooooooooOOoOoOO0OO0OOO0OO0ODOO0OO0O0
gooooooobooobooooooooobboooo

BEETIIVEERBER VRSO LBRXE., [BRUEBZEIURID LU —X, 2006(10), pp.195-202,(2006)

0000000000000000000000 (s) 7
O00000000 ()0D0000000 (Q)UOoO
00000000000000000 (E,)00000
O0000000000300000000 0.5[m/sec]
0000000000000 0000DDO0ooOoon
0000000 Sarsa000000O0ODOOOOO 2O
0o0O0D0000000D0ODO0O000O0o

Qt+1(8t, at) = Qt(st; at)
+agre + YQu(st, arr1) — Qi(se, ar)].  (2)

000 0000040000000 (g=0.1,y=
nor 0O E, 00000000000

Ey — 1, (3)
7:t+047n[7"t—7:t]. (4)

re =
'Ft-i-l =
Jooor 0000000000, 00000000

00000000 (e, =0.0)00000000 (Q)
00000 («)00000000000000000

th(s,a)/‘r
SN Q)T

pe(als) = (5)
000 -000000N,000000000000
0000 (N, =30)0

2.21 0OOO0OO0OOOO

gbooboobooooobooooooboooon
goobOoooooboobobboooooobobo
gobooobooooooboooooboobooooo
200mm|00000000000000O0OO0OO0
gboboobooboobooooboobbooooon
000000000000 O00o0ooOg £500[mm)
goooboobooboooobobooobooooo
O00o0oo00o0oooO 5mm0000000OOO
O000000005[seqUO0O00O0O0OOOOOO
OO0ooos0000[0 00000000000 OOOOO
00000000 (3o0o0)00oooooooooo
ooooboobO Fig3boooooooo

gooboooboooobooooobooooooon
gboboobooobooobooobooboooboooon
gobooooooooooooooboooboooo
goooboobooooobooboooooooog

000000000 (100000000000 300000
000000)00000 (300000000)0000000 (100
000D000)000000000000000000000000
0000000000000000000000000000000
000000000 10000003901(= (1043) x30x 10+ 1)
000000000

197



0.45
0.40
035

lec 5,30

O
o 0.25
O
2 0.20
0 015
O

0.10
0.05

0.00
-180 -90 -18 018 90 180
0000000000000 [degl

Fig3: 000000000 DOO0O0DOOO00OO0OO00
0000o0o0o0o0oooo 3o0ooooon)

23 000000000000
(00Ooon)

gobooobooooooooboooboobooon
goooboboobboobooooboooobooooo
gobooooobooobooobooooooobooooo
gbobooboobooobooboooooboooon

gobooobooooooooboooboobooon
gooooooboooooooooboobooboooo
goooooooooooooooobooboobon
gboboobooboooboooooobooboooon
gbooobooobooobooobooooooooon
goooooobooboooooobooooboooo
goooboooooobooboooooobooooo
oobooooooooooooooooooooon
oood

0000 (s)0000000oooooooooo
ooboo0o0obo0oOd0Fig2000000 FigdO
0000000000 (00000O00)Dz"to00
gbobooooobooboobooobooooboooon
gboboobooooooboooooooobooonn
goooooooooooooobooboobbooo
O0000000000000 (s¢)000oooo
O000o0o0oo0oUooooooUo*oUoooooo

Fig4: 0O0O0O0OO0OOODOODOODOO

BEETIIVEERBER VRSO LBRXE., [BRUEBZEIURID LU —X, 2006(10), pp.195-202,(2006)

00003000000 (s,sf_,84)000000
000 FOOOOOOOOOO0O0000000000

F(st, 87 1,5) = F(st,8;_1,59)+1 (6)

St if cond.A,
S=4qs;, if cond.B, (7)
ser1 if cond.C.

cond.A,B,C 0 Table.2 0000 Table2 O C(s) OO
0000 (0000000000000 (PAR)O
Oooooooo (oBJ)ooOoooOoUoOoOoOO
0000 (p)000000000O00O0O0O0O00O
0000O0G(s) 00000000 (G(s) = 1) 00
(G(s)=0)000000000000000 FOO
000000000000 (sy)0booooooooo
goooooboo

F(Staszflas)

p(5|5t75:71) = N. :
Zs/;l F(Sta 3?71, 3,)

(8)

23.1 ODO00O0OOO0OOOODOO

gooboooobooobOooooboboooobon
obOooooooooooooboooooooooon
goooboboooooooooooboooobooooo
gooobobooooobooobooooooobooooo
gboooboobooboooooboobooonn
000000000 200mm| 00000000000
gbobooobooboooboooooboobooon
O0000oo0ooooOooooo (p)oooooo
goooooooD1oooooooogoooooon
000000000000 0Uo (Dooooooo
0)D000oU0000o0oUoooooooooooood
000 80mm]000000000000000OD0O
oooooooooon

Table.2: 0O0O0O0O0OOO0OO0O
c(st..)

0] [ PAR [ OBJ

G(st-1)

0

cond.

0}

PAR

C(s¢)
G(s. )

rlo |k lo|r|o
I e e RS
LR e
W w | |p| W w

R e N B v
PP W | W W W | o
QlE|» P |w| W

OBJ

8000000000 0.60 (~0.6 x 1000v/2[mm]) 0000

198



100

N [e2] o]
o o o

00o0O0ooooonoo (s
N
=}

0 10000 20000 30000 40000 50000
ooooooooo |

Fig5h: 000000000 (DOO0DO0DOO0OOO0OOOO
00)00o0o0oooooooooooo

oo0oo0oo(oooo0oo0)booooooo
gobOoooooooboooooooooooooon
O00000 FighOOOOOOOOOFighOOODO
O00000o0o0ooooooooooo 10000
gobooooobooobooooooboboobooooo
00o0o0ooooooo0®0

Table2O00OOOOOOOOOO0O cond ADDOOO
gbobob0 s gbobobobobobobob
Oo0oogooooooooooo0dOdOceond. B
gbobooboooooooboooboooooboonn
Oo0o0o0o0OooObOODODbODbO000Ds:O0 sy, 000
ooooooooooobooobobs; ;0000000
oooob0oooooobbb sy, 0booboobooboo
gbooobbooooobooobooooooooonn
gbobooooobooboobooboobooon
gooooOoOooDDoDODoOOOOOOcond.CODOO
O00000o00oo0oOooOooOoooog (sybo
0000000 (s¢) 000000000 DO0OOOO
OO000O00Ocond.COOOOOOOOOODOOOO
00 (s;,)00000000000OO0DO0O0OOO
goboooooooboooooooooobooooo
gboooooooooooooboobo

OO0 cond.COOOOOODODODO Fig6eOODODO
O0000Fg6000000000000 (s5_7)0
0000000 (sy)boooooooooooooo
gboooboobobooboobobooboobooboooonn
oboooboooooboooboooooooooon
goooogo

‘0000000000000D000000000D000000
g0o0o0oo0O0oOo0Oo00o0ooo

BEETIIVEERBER VRSO LBRXE., [BRUEBZEIURID LU —X, 2006(10), pp.195-202,(2006)

OboO00oooooO0OoOoooo OO000oO0oooO0O0O0OooooOo

gooo

gooo

gooood
w
3

0. 90 270
ST
st

9 ©
oot

Fig.6: 00000 0O0O0O0ODO (sj,)0000000O0O
00000oooooUod (s;)boooooo

0000000000000000000 (00)a
0000 Table2O C(s) = PAROG(s)=10000
0000000000o00ooooooooooon
0000000000000 0D0O00000 (00)0
000000000000000000000000
000000000000000000000000
00000000000000000000000 (0
0)0000000(00)0000000000000
0000000000000 00000o0oooooo

0000000000000000000 (00)a
0000 Table.2O C(s) = OBJOG(s) =1000
0000000000000000oooooooon
(0D0)0DDDD0D00000D00000000000
000000000000000000000000
000000000000000000000000
0000000000 (0D)00000000000
000000000000 0000D00000000
000000000000000000000000
00000000000 (0D0)0000000000
0000000000000 00000000000
0000000000000o00oooooooonn
000000000000000000000000
000000000000000000000000
000000000000 000o0ooto

VOopoDOoDO00000D00000000000000000
000000000000000000O0O0O0O0O0O0O0OOO0O0O0

199



00000000000000 (sf) 000000
(s) 00000000 (s;,)000000000000
000000000 (s,) 0000000 (cond.A)DO
000000000 (s;,)0000000 (cond.B)O
00000000000 (s,3,) 000000000
(cond.C)D000000000000O0000OO0
000000000000000000000000
000000000000000 (0000)0000
000000000000000000000000
0000 (000)0000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0oooooo

23.2 0OO00OO0OO0OOODOODOO

uoboobooboobooooooooooon
0000 Table20 0000000000 0OOODOOO
gboooobgobooobobooboboboonoo
gooobobooooooooobobooooooooa
gbobooooobooboobooooobooonn
gboooboobobobooboboobobon
gboooooboboobobooooboboon
gbobooooobooooooooboobooonn
OO0 Table30O0O000000D0DOOOOOO Fig.7
gboooobgoboooooboboooboboonoo
oooooooopooob Fieg700D0D0D0OD0O0O0O0OO

Table.3: OOOOOOOOODOOOOOODO
gobooooooon

C(sty)
[0] [ PAR [ OBJ1 [ OBJ2 [ OBJ3

cond.

Q@
w
D

e

C(s¢)

G(s:)

mlo |k |o|r o
i B Bl I B Bl B B B
i 2 Bl I B B B B B
w|w|w|w|w|w|®|p|w|w|o

b I i B 2 I N B v < I

W W W w|P|r W | w|w|w|o

W w|w|P| W|W|Ww|w|w|w|o

L I o T = B B B v < I

S| W|w|W | W|W|w|w|w|o
Qe |p|» ||| w|w|~

OBJ3[OBJ2[OBJ1[ PAR[ [0}
e e o i o W I B B ool o)

rlo |k |o

goooooooooo Mo

BEETIIVEERBER VRSO LBRXE., [BRUEBZEIURID LU —X, 2006(10), pp.195-202,(2006)

gboooboooobobobooboboobon
gboooboooobobobooboboooon
gboboobooboobooboooboooboooon
gbobooboobooboobooobooooboobooon
gboooboooboobobooboboboon
gboooboooobobobooooboboon
gboboobooooooooooboobooon
goooog
gooooobgoboooboodboooobon
gbooobobooboobobobobooboboon
obooooobooooboboooogon

3 0o

0000000000000 D000ODDO00oOOon
0000000000000 D0000D000Ono
0000000000000 D000DODOOoOoOOoon
0000000000000 DO00O0DODOOoOnO
ooooooo
000000000000000O0d FryeOOO
0000 Blooooo0o0000Dooooooooo
0000000000000 D000DODOoOoOOoon
000000000000 00000DO0000no
0000000000000 0D0000DO000no
0000000000 0ODDO0000Oooooo

3.1 FryeOUUOOOOODODODODOD
gooo

Fryel® 008,16,24000 (1200000 360)00
000000000000000000000000
0000000000000 D00000000000
0000000000000000000000000
000000D000D0001.00000000000
0002.0000000000038.0000000
0000030000000000000 (Fig.8)0O

200



30[cm] E S E

oooo

18% 20000000 3.000000000

oo

oo
oo

]

O

Fig8: 00 O0DOOO0O0OO 3000000

gbooobooboobooboobob
1.0000000000000 (Fig80)oooo
gbobooooobooobooboooobboooo

gobobOooooboooobbooooooboooon

gboboobooboobobboobobobooboon

gooboboooooobooooooobobobbooo

gboboobooooobooobooooooobooon
gshooboooooobobooooboooobonoo
o0 16240 000000000000000O00O00O0O
ooooooooooobooooooogon 16,2400
gooooobooooooboooooooooosooo
O0o0ooooooooboobo0ooooonoDFryeO
1624000 0000000000000 000O0O0OO
goooboobooooobooboooooooog
2.0000000 (Fig8UO)ooOooooooo
gbooobbooooboooboooboooooonn
goooboooobooooboooboboooo

gbooboobobobobboooooboboobo

gboooboobooboooooobooooonn
ooboo3000000 1100 240000400 160
obo400 80 000D0O00OObDO0bObDOobDOn
ooboobo0ole2000000000O00O0ODOO
gbobooooobooboooooboobooon
000000000 O0FRyeOOOOOOOYMODOO
suboboobooobooboooboobooooobon
1L.00b0oobooboobboooooooboooon
gbobooooobooboooooboobooon
gobOooooooooooooooooooooon
ooooo

3.000000000 (Fig8UO)oooooooo
gboboobooboobooboooboobooonn
oboooooboooboooooooooooooon
oooooooobooobooboboooogdenD 240
gooobooboobooooobooobooooo

Ngooo0o000400 2400000000000000000
gd0o2000000000000000000O000COC0OOO
goooO00o0oooOoO0O00oOO0O0000Ob0OO0O00b0b0O0O0

BEETIIVEERBER VRSO LBRXE., [BRUEBZEIURID LU —X, 2006(10), pp.195-202,(2006)

0000 Frye0024000000000000000
000000000000000000000000
000000000000000008,1600000
000000000000000000000000
000000000000000000000000
00000000000000Ro
000000800000 000000000000
0000000000002400000000000
000000000000000000000000
000000000000 0000000oo0oono
000000000000000o0oooooooo
000000000000000000000000
000000000000000000

3.2 OD0OUOOod0dooboboodgd

00000000000 D0000DO00D0DOOD
0000000000000 D00000D000Ono
00000000000000000000 (§2.3.1)0
0000000000000 000O0DODoOoooo
0000000000000 D000DODOOoO0nO
0000000 (§22)00000Fye0 000000
0000000000000 0D000000000O
0000000000000 D00O0D0ODOOOoo
0000000000000 D0O0OO0DODOOoOnO
0000000000000 D00O0DDOo0Onon
ooo000000DooooDo

0000000000000 DO00O0D0OO0OO0nD
0000000000000 D000DODOoOOoo
ooooooooo Moooooooooooooo
0000000000000 D000D0DO0000on
00000000 D000000D000O0D0ODOOOn
000000000000 D0O0000D 100000
0000000000000 D000DDO0ooOnon
0000000000000 D000000O000Ooo
000000000 D00000D00O0D0DOO0OOOD
0000000000000 DO00O0DODOOOnoO
0000000000000 D0000D0DO000Ono
0000000000000 00000D0000On
0000000000000 D000O0D0ODooOOoon
0000000000000 D00O0DODOOoooD
ooooooooon

Frye 000000000000 O0O0O0DOOO0ODOO
00000000000 D000D000D00Dooono

2Anot Berror 000 M o0OoDOoODO0ODOODODOO
oooog

201



BEETIIVEERBER VRSO LBRXE., [BRUEBZEIURID LU —X, 2006(10), pp.195-202,(2006)

gooboooooobooobobooooooooon
gooobooooooboooobobobooooobobooooboo

gbooobooobooooobooooooboooon
oooobooobooobooobDoooooobooooo

gooobooboooobooooboooobooooDo
gboboobooboobooooooobobooooon
gbobooooooooboobobooboobooboooon
goooooobooobooooooooooooo
goooobooboobooooboboobooooo
gbobooobooooooooooobooobooon

gboboobOooboooboobooooboobooooon

gbooodboboobobobooobobooo
gboooboboooboboooobooboboon
ooboooooooooboooooooobooooon
OORyeOOOOOOOOOODDODODODOOO
gboooboobooboobon

4 OO

000000000 oooooooooooooo
goooOoOoOoOoOoOoOoooooooooooooo
gooooOoOoOoOoOoOoooooooooooOood
00000000o0oooooooooooooooo
00000 TomaselloD Frye OO0O0OOO0OOO0O0O
goooOo0oO0oOoOoOooooooooooooDoOoOn
goooOoOoooooooooooooOooOooon
oooo

goooobobbbboooobbboboobo

oboooooooooooooooooooooon
gboooboooboooboboobooobooboooon
goboooooooooogooogooogoooooo
gobooobooooooooooooogoooooo
gbobooooobooboooooboobooon

gobooOooobooooooboboooboooooooon

gboooboboooooboboboobobooo
gbooobobooobobobobobooboboon
gobooooboooboooooooooboonn
gbooobooboooooboooooooooon
gboooobobobooboboobobooo
gboooboooobobobobobobobooo
gboooooobooooooooooobooon
gbobooooobooboooooobooobooon
gbooodboboooboboobooobobooo
googo
goboooooooooobooobooboon
gboooboobooobooobooooobooon
gbooodboboooboboobooobobooo
gbooobooobooboobobooobobooon

gooooooboooooboboooooooo
ooooooooooooooboobooooooan
gbooobooboobooooooboooboooon
gboboobooboobooboooboooboooon
oboooboobooobooobooobooooooo
oboooboooboooooboooboobooon
oboooooooboooooooooooboooonn
gbobooboobooobooooobooobooon
gboooooboooobobooog

Ooon

[1] Tomasello,M., “Joint attention as social cognition,”
In Moore,C. and Dunham,P.J.(Eds.), Joint Attention:
Its Origins and Role in Development, Lawrence Erl-
baum, pp.103-130,(1995).

[2] Butterworth,G.E. and Jarrett,N.L.M., “What minds
have in common is space: Spatial mechanisms serving
joint visual attention in infancy,” British Journal of
Developmental Psychology, Vol.9, pp.55-72,(1991).

3] 00 OO, “0000000000000007, 00
00 0,000000000,0000000, pp.139-
156,(2005).

[4] Tomasello,M., The cultural origins of human cogni-
tion, Harvard University Press, Cambridge, pp.72-
73,(2000).

[5] Frye,D., “The origins of intention in infancy,” In
Frye,D. and Moore,C.(Eds.), Children’s theories of
mind, Hillsdale, NJ:Erlbaum, pp.15-38,(1991).

6] 00 O,“000000000, 00 00,00 00,
000 0,000000000,000000, pp.132-
135,(2002).

[ 00 00000 O, “000000000000000
O0ooO0,) MPSOOO0OODO 200500000000
0000000000 pp.179-186,(2005).

[ bOoOoO,000, ‘000000000 OOOOO
oooooooooy ooooooo0 goooooo
O0o0Oooooooo, Vol.105 No.543,(2006).

[9] Konno,T. and Hashimoto,T., “Developmental Con-
struction of Intentional Agency in Communicative
Eye Gaze,” Proceedings of the International Con-
ference on Development and Learning, ICDL ’06,
Indiana Univ., Bloomington, USA, May 31 - June
3,(2006).

[10] Sutton,R.S. and Barto,A.G., Reinforcement Learn-
ing, A Bradford Book, MIT Press, Cambridge,
MA,(1998).

[11] Piaget,J., The origins of intelligence in children, New
York: Norton,(1952).

202



