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map A Screen map B
FIG.1 Task I

T Schematic drawing of unroated landscape.
| ~ I : quadrant formed by the intersection
of a road and a stream,
S : stream,
W : way.
7  Subject is limitted to move at his own side.
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measure

FI1G.2 The relations
between cues and a
doll as to position
and direction

+ 11 : The point number
and gaze direction of
a doll,
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FIG.3 Percentage of correct response in each

task by different types of localization
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df=2/424, P<0.01 ; F=9.90, df=4/848, P<0.01) <

TIEResfifE ] (F=44.30, df=3/212, P<0.01; F=
181.87, df=2/424, P<0.01 ; F=28.30, df=4/848, P
<0.01), TANJEOE « THemfnE ] (F=37.91, df=
3/212, P<0.01 ; F=124.20, df=2/424, P<0.01 ; F=
117.57, df=4/848, P<0.01) OB TH »T, TAED
W) & J DBALIETIE, HEOEBERHA LI 7 b - T
(24« F=24.15, df =3/212, P<0.01 ; /i : F=45. 88,
df=2/424, P<0.01), i < AR < MR, AV
XHEOHKLHMERB LN FRA b O, THRIRE]
(F=4.24, df=6/424, P<0.01 ; F=2.37, df=12/848,
P<0.05; F=9.11, df=8/1696, P<0.01) < [
fiE] (F=14.21, df=6/424, P<0.01 ; F=2.00, df=
12/848, P<0.05 ; F=2.62, df=8/1696, P<0.01), T A
B X « B iiE ] (F=2.97, df=6/424, P<0.01
; F=21.30, df=12/848, P<0.01; F=9.82, df=8/
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BRI E P o T,
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HRRDKI M B &, HuE 1B 2 005%0E DI, H
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TABLE 1 Comparisons of differences of means c) Point differences among ages:tasks are pooled.
. as to cue effect - Pomnt
a) Point differences among tasks:ages are pooled. Localization of : 1 9 3 4 5
_.Cue  effect Grade
Red house Yellow-green Red house and Position in 1-2 5. 350k 3, gkl g ogkik 7 1ok 3 gk
house yellow-green COITESDON: 5.3 5 paickk 3, ggiewt 3. 57wk 4, dgik 5. 35wek
house dent - h ‘_*\k
Localization of : -1 -1 I-1 quadrant 5-4 3.21"% 1.25 ~ 2.857% 1.78 0.8
Point Grade .
correspondent 92 11.58FFE ()65 19. sition ?‘3 5. (60*2‘"‘ 1. ;)8*>'< 4. 45%R 3 1% 4,167
quadrand 3 6. o7k 0. 64 6 e - 3-4 2.30 ‘{ 177 “(2. 14 0.14 B 11 ?2.4.._
4 434 4 Qe 8 rade
5 4.500RE 9 ok 6 Gaze direc-1-2 16. 50%#% 18. 7% 19. 634 13. 38k 16. 504+
R T It)lroeﬂcig:d 2-3 13.83%F% 2.03% g, (2K 14 Q7K 12, Qi
Gaze direction 1 0.83 1.84 2. 67k position  3-4 8. 03K 17, 4ok 4 g1k —(.89 7. 58%FF
9 784 (). 34 7. 5Ok T T e e e s e s T
i 1 6;* _i' ;j + gf:" Tz g ) OFMICE LRI CHEI 2 0, TE
A . .33 o D N
5 4.50%FE 2 geE 7. ik el ALE | OB THLURPIKRE (e olee LT HBM
Point M2, 3, BT, EREOE MbD L, TR < [IE
Precise position 1 1.37 1.14 2. 52% o P L e o e SN T o
poper oL o A 75 ST ST bR 100 &
3 4.Q0FRR (.46 4. 4@k E& @:@i;}}%f]* Al lolne 2FEY, FRMLDEZIHI
4ozar 9w ALATEE L oMb ER B &, FIACFARY OF Il
5 2.52F  2.29% 4. gO¥EE _ » i s
e 2L - 5 & 51075 o MR TR ORI B LA B o 7
c1n
Gaze direcrtion 1 0.62 0.51 f: 0j‘ <, % @’f@@ﬂﬂ}.}i?ﬁﬁ}%ﬁi 775: Mol & D b pj‘@}i
and precise 2 TR 0.5 Hn ok, T SEMTIHE L A ERRNR S
position 3 3.50™% 0
4 0.62 Q. ok 72l eTH5B,
. 5 319 17 49 BT LI ) OB R BB &, NGO 1 X ]
T The nur<nbers in ?eo(iresent table are t-values, #*< DEMD VA ThTRCERE T olz, KL, [4
.05, %< 01, k<. 001 . . ] e .
7 R TIERE B L, [ABORE « EfEkfifE] 58
b) Age differences among tasks:points are pooled. WEIZET B Er R, 2ERRLREL, KnTl4E
Cue effect
Red house Yellow-green Red house and J ~ ) .
house %ellow—green C) RV L HHRRDOR E DFRNY OB
ouse
Localization of : -1 m-1 M-1 Hig2, 3, 4, 5T, T _COREOEMCEL,
- Grade - FRD D OEORERL 1 o0&t~ ZRAE—JEK
iton i e = . v -
Position in Losamr 272 ELroln, FRNDORDHICHSHETE, [A
correspondent 2 6.36%FF 3.2pM ) - . o )
quadrant 3 402 1,05 DR E « EHEEAE] ZEETRP /2R T T, o
SR Lt L EOERIZBE L THAE Tholee L LML I
Grade s 2 LA LAY J - )
o B EFEPINES 5T,
Gaze direction 1 5.00%% 2. 26%F 7. 26+ N f{ﬁl ) - o . .
2 476 155 6. g1k BHEZ R IL A D L, @EFEL LT RTCOEMOFERIC
i O T4 8' gf 226 B LA EREER S - 0. THRIB] S TABORE |, [E
2.26% . . - . . —
'G o - - WelsAnE ] OEAME, FROFEDOTFRNY O&hR & RRER
raae
Precise position 1  6.00%F 3. 58¥ek ERPEFE D o T [AFEDME « IERRZALE | O BhL
2 6.64%FF 5. 3pE T, 2EERRDREL, Wi, 3,4, 1EOIHTH -
3 5.87HRE 3 OgEE
4 4,097 3 gtk 72
Grade WICTED D 0 DOFFRLSOFSEN I BN & 2 % 12,
. . PES S b £ -~ e .
Gaze direction 1 3987 2290 S 4l > RO IR 37 Lic (TABLELc) 2.
and precise 2 5.35%Fk 5 73k 2. N
position 3 B.GEERE 2, ok 14, 7% EHERTE L LB oh, TRCOEHEOEMIZEL,
- 4 4.07FEE 2.09% 12. 7k HBHETOEMPEDIT It ol FHTER T REITHLE
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Tolx 2 o080 R, F D QNG LS, T
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Eois. LPBIFR DO BING—Hic Efr 28
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Wiz o ER D Eo i, Hioie ERORC AL
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TOEMNPBED I oTme 722 0B DR D O
B> TEROWICAIET 2 M T, 2 2044T0
BT 3 mMRnE S lsotce —TJ5, FRRY 150
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Glhizle s L, 150D & &G EANECN & OEN
& ‘Mm%khti {7t o7

Wiz, FnD OREERICE L TR D L, KR
(1, 2%) T, 'BLEzof@E (40D ] L TAED
& REBITESh, 2095 TRBIEOE] ©
FH2 TAEDOIE | OFEMIY LS heTL, 2o
fEE 18D RE mohwﬂma&Ljrw 2
ETEL TR OBRBREP T 16T, ILER
Y THLFEBRPYOBIENLLL, 8 7‘*"@f fﬁﬂ
D X 5 eI 7 IR O BRI T HIEE L
L5 AL OEALS, [MEOEME Y bR x—x’ﬁ‘rmT
BY, o [TEHERAE ] O X9 kKo fiiEo R
R BIEANCELTHH EVE XS —T5, [AED
M - TR ME ] U CREEERS &, 3ERT
DY 1 ODEIECR D HEICEMAMEES iz i
L, 24EEFRPY 2 o0& TR A HICIbES L

FETREOEMOFHIC SRS N b ol &0
I 5 I KR OBORICREY, RO B 2 B E
?é@@,m@kaw«ﬂbxuﬁotog@M%g
EALT, FRY & 1o>FolL, Eighine 1, 2,

3, 4 FFIC Bl S e D EORHEER (big, 1977) THARRER
LRBEICEM PR T h o0 & D DI EHEROE, 1,
2 AEDIT T4 B S S o fUEe i & D i S AT T,
Az & 7310 © % S W & B CAE-er & I A
WEBERHIELETHD

mu,ﬁﬂ%@ﬁﬁkﬁéhkm%%%kfé% 73
R AL JEiE L 2 MR B AR 2 a2 56,

@@mw@m%aﬁazﬁmk%m ﬁ&émt_

%#,AM R DIEFRITONTHD &, REFRTIEFE
YY) OD’;JJ%?WM\L@?FTE iz Lo THEBE o T, &9
by TAFEORME ] wEL, HEog Rl hho7kD,
ERP Y R Z TOEMAMEES N koY LIz
Lk, AEOMEOEME, HE L S MoFEEO B
13 8RO b o RICE ShitnwZ LR s h
Too EMOFERICEIL, BB 24RO T
el S 7Pk TFse 2 A % &, Piaget(1956) 2% T3 X
FORME ] WY FF oL, Towler (1970) 1% [1F
TR ) 720 B TEARYEICHDY EF v, T,
PElFE S o T, ERShREOERD
fiic &, EAOFHOESIC X5 LRSS,

Wiz, ZERRREIC Y % B RRTEENEE R & RITA R
L#5, 6RETHEI LIRSS L, W (1977,
a, b) Y IRAPERIEEN SR MBAICER Ch S & LT
WO L, AT (1975) <LwEiE (1977) 13 B fRpy3EE)
IR o 155 2 b R A FRHE LR R O 2R & R
BY, BIADLEHREBETCND, L TATIOERNET
7 e LT, BOSEROZEROM, BAOFIHOERIC
L5 LHE S D o S HHSEBEE N O BN AR L7z
W, % %H@EM@MHOH%%Ew 7 %5
OFEBEEC S TWA DIk L, S ARrERER O
i mkw%éﬁﬁbhwhrm SR NLE & [ & 0

TR A L & B I EXROME b & LREic shT
W5,

P Eo#gsnt, SMEMoREIC X > TEMB R
BT lE, SHRRmOIEEWAORCT 556, EMo
TS 22T 2 USRI STy T, Vb
F RO X OISR oOE S Ib s &, FEmBRRS
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RN LB ISR ER SR L, 0 X 5 h#de—5%%
FERDWFEH I X - T, HEER 7 E AL o Fak iy 75 185
PHALMMCT S,

£ B I
IETERY5 11 C O HIGEAITE AL B T B0 & 2 O Ff

HESAOR AL O TR 2 ] & e 3 B %8k, F03n
D OERF (G2 [ 2 ehilg, 1977) PBOREE (5 JE, 1974)
EMET 210> TR TE I,

B (1974)1%, MEERYENL e $5 T2l MR
OB EHE LN TS0, 6 ~108FIc2x 20
HiR&EHWT, 180°[ElE S dviz 4 23 B D2 b & e
S, 2O0BHOERVIERS S L LERSIE
FHEY RHE R -0 R o - oL
DFEERFT 5 &, [EER] OFEXERS LTI
S8, BERONEPHTESHTWERND T, [JHEERA |
& BRI RN AR L ORISR EThH 5, T
D BRI EE S SIR ST, L b 28T
TIRTTHICHIE 2 FD TR (LR oHmw) b s
L O EROFEBRO I LITbh T o7,

T TTARETIE, EEROERICESE, AEEE
RN 5 2 LIC ko TG LB B RO
BREZH SN L, BE=2E oW % E T,
WESEMNOFEEEZHLMCTE 2 2icT 5,

EUREREIY, =R E Rk, T2 L8R ADKE
SR (reference frame) 715 B HIPHIET D 4 D = L
T, SHREOBGE R ITIc T T IR
TORETH D, TOREMRIE, £, EE L
K b Er 7z NTED LB 2 #8351, e kT
IR YR AT 2 R H 5 . Wiz, WRIC P -
Ty R & i M B oo k& (B el & D2 Ic K-S
&, ERES M E ShWLR E 0 2 o0 HHERR
BT B EEFFHOBGOZELEIRE L, ATEREDR
AT EHE S L 7n WHIK | T oo FHER & Bl &< 7= i -
THEBR LA ESLERD S {toT, Hig—=5%
FROMFEFE LN D56, TR EER O
BT AL, S o BRI 5 AEer & T
BRSO BROZEL (2 >0 LK 0 5L J7 o 14
RoZEt) iR UREMER 2 PR T 2 Ak & AALEET
HAHILEZBND,

Y, TRICHIEERORERICEET BRI on T
HBL, BHATHPERBESNS X, FEbick
YR L HERR L EBRL, HOISREOBGE IR
TR SEBIHFRLETHAH L ELBND,

EERRN 1= T

28% 3%

Wi, BFHOERRI AL 5 BfRO B L 88 LR EER
EFRERT I O TR D . FHNY & 10T o
LTOWLSERHFRE TR E O RR Z2/hE 1, 24E1CH#
B2 STy, g oREROB iz,
FERE NI Th, SRV &R UAIEm & i
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map A screen ‘ map B

FiG.4 Landscape task

1t Schematic drawing of unroated landscape.

1~4: pairs of points of doll,

I ~V : quadrant formed by the intersection of a road and a stream,

1 : gaze direction of a doll,

T : tree, S : stream,
RH : red house,

BH : blue house,

H : hill, W : way.

1 Subject is limitted to move at his own side.

91 ¢ i : Margin of error accepted in evaluating the responses for each of the positions
which must be located in the landscape task.

LORi A 5720, HEHE (MMBoME, D, C,
A% D, A, CoON) ZFIEFAIT->7.

G R

TABLE 2 [P IEE R 2R Lico BRI DWW 'T,
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TABLE2 Means and standard deviations of
correct response in transfer-test
and follow-up-test in landscape task

Transfer-test  Follow-up-test
Group Mean SD Mean SD
E, 10.0 2.6 11.1 1.0
E. 3.0 2.2 8.1 3.2

C 5.5 1.9 6.8 2.5
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L3 L FRE L,
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ABSTRACT
THE DEVELOPMENTAL STUDY OF TOPOGRAPHICAL LOCALIZATION
IN CHILDREN

Miyuki Nakatsuka

This study aimed at investigating the developmen-
tal study of topographical localization in school chi-
ldren.

The purpose of Experiment I was to examine the
effect of perceptual and spatial cues on topogra-
phical localization in landscape task. For this pur-
pose, three task were varied as to the degree of
cues. Each task required 216 subjects (1st, 2nd, 3rd,
4th, grades) to observe both position and gaze di-
rection of one doll on unrotated landscape, and
then to place the other doll on rotated landscape in
the same position as the doll on unrotated landscape,
facing the same direction. :

The results were : (1) the cues had effect on the
acceleration of localization. (2) the degree of accele-
ration was different in the degrees of cues, age
grades, the points of landscape and the kind of
localization— (a) position in the correspondent quad-
rant formed by the intersection of a road and a stre-
am (b) gaze direction of a doll (¢) precise position
(d) simultaneous consideration on gaze direction and
precise position.

These results suggested: that by using remarkable
objects as cues, one reference system of one’s own
body as a reference point to define the position of
objects was easily constructed, and the change of
reference directions between rotated and unrotated
landscape was easily grasped, and the reference sys-
tem of one’s body on unrotated landscape was re-
constructed on rotated landscape.

The purpose of Experiment II was to investigate
the difference of transformation of relation of topo-
graphical position and gaze direction in the lands-
cape task among cognitive formation levels of grasp-

ing the change of relation of objects.

The Ss, who could not transform the relation of
positions, were 60 school children (6:9-8:7). The Ss.
were divided into three groups, and trained in accor-
dance with the method of experimental education.

Group C: trained for one day. The Ss defined the
position of objects by front-back, right
-left relation to one’s own body and
other person’s body at any points.

Group Eq: trained for two days. After the same
training as group C, the Ss could trans-
form the relation of positions by conc-
rete acts, in relation to one’s own body
as measure.

Group E;: trained for five days. After the same
training as Group E., the Ss could dis-
cover the transformational rule, and
used it to transfer the relation of posi-
tions.

The results were ; group Eiwas better than group
E., group E, was better than group C in landscape
task. i

Conclusion, (1) it became clear that important
variable was as follows : to grasp the change of re-
ference directions by concrete acts, and to reconst-
ruct the reference system of one’s body as a refer-
ence point to define the position of objects. But
these concrete acts had little effect on the accelera-
tion of acquisition of transformation of topographical
position and gaze direction. (2) After the concrete
acts, using the transformational rule had much effect
not only on the acceleration of acquisition of trans-
formation of relation of topographical position and
gaze direction but also on its retention.
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