HEHE REMRE Ser. A. No. 42, 1973 53

AREREBN % & 3L CTRICBHAIDIEE ZDEE (II)
—— ZBREE) L R R B B R —

B A & - B O fh— R

Cognitive Development and its Handicaped
with the Eye-Movement (II)

——7Z letter-orienting fixation

Shogo NOMURA and Shin-ichiro NOGUCHI

Received October17, 1972

: L &

AR ABMORELEEOMELRREHOMEL 2OEK®REZLBLTEITNTD ET
5—BOWMETH 5. RFIFDO—EFIILI724 8 JICHIL TH I3 bn i B20EE B LEE L
(XXth International Congress of Psychology) ® vV RY T LATHEINT S, BHES
ICBd 3 ¥ v B YT 4lL “ The Analysis of Child Development by Eye Movement Studies”
DF =< Th- e, FW (1972) DOAMEDT U+ 54 Y BXU—HODTIHREH S -
teo TFEFI08 O BALZB LBFLFINRBRLTOEN - 9T - O (1972 2), (1972 b)
&> TARRADL ETORBRUBEINTRINT NS,

AW T, ELRORRTREINKCDODI L, ZF, 04—V EBREFHICHET LT — 4~
ZREBTILEEDL, Z20F— 2 —MNRMORZLEEOMBEICHL TOMPRIEREH-T
WEPERIFTEODTH S,

ARFFRZ TR e L& UARRESOEBBOMRLEAEL, LICZFEN N2 —-VERD
MERZO—-BLLTEBLREDONT S, TLERTREBETARFEEMMES Vv—FOWH
EZDF— LT~ E->TB,

B 5}
AFEOBHIIE L (B - 815 1972) KBV TTTIKHLMICLTWAE L DT, RERE
HHEAOEBHERATGENICEDZ AL E DI, MNREREDOREAERMEDOANT X A
=X LBREBLULTHAL, 20HEBHUIRRAEZDLELH S,

* BEER N BB ER



54 WS « BP0 IRIREIHZ & B U TR Mo R E & = ofiis (1)

HIENZ— e s & CEAR#HE S 2, 2hicd U THALSBEBEEL Y 20 EI i
RENICSHTE N, FAIBZERZ -V EROBEEZH DN > TN ED T OIS RERIT
HORBUEROANTAENS - T D, BB LZFNE — VBEOUIRIE, RERENE Lok
ErLHBE OO (FFRK 1970), (FFHK - (HEF 1967), LhIEDFEEMIRICH T 2 WK
BRERBTH /o KMAETRINLZORELZTAML L5 ET2RH1E, SHIEOHIEPLEER
OERAET S HDH LOFEHNRREEX S 2L Bbh b,

FOIRREGFOEBALICE O TMERMOIBMEREOMILBSLEE BN s (KR

- BF&f 1972), ((hEF 1972) cmﬁCQLTQ$M%mmAbm®Emm&H$&mL 5T
HHDo

[§

sl &

BEBLUEREFEITED (FF - 0% 1972) LEKRTH 5. KEHFERZBRER <2V E
T Fig. 1 OLSKEHBEL ZBENMEHERFOIHICAR Y, FhEHTHBI XS54V AL
SOV avESItc. —XADETHEIZ06MTHD, —MAMNHA S ERAMICKRDIEAEDN
FIT2&51CEy FEINTOVD, FMEZFZEMEDZEN 3 EIMREL TRITE® 72, R
HEDPREDESL DI DNTIES~6EEATS R THI,

EERICOWTRIZATT IRIOERDAEB TS
ST, REBBBREROSBEKHEOSD 2D I
INEY, BRI DRI NE ~ VM ERT DI O

TR27ARICBIRERE B CBORKE RITE S
BIPl kB Cibtic, Z1 Zz 15 ETRTORRITOIE
ThHhoELIE, HB2HELDZDIRIEROEZRL T
3, BREBORET 6mm T4V ATELLTH
3

REITHERRTNE IS ICHREPERRERICZDL

20 03

06

SUERBELEAEC RS ORBEE b 4 05
T3, RERELOHRY S ITHEED LT L Fig. 1 lighting point pattern of
MUBETHD, THAEBRZICHRET I I Z-letter orienting fixation

OLBENEEEZE SIS, TEARTARMICHELET L, TN THRBIEES P MA DEND
FHROBEAREFOH XA TZLAKALS T2V o -~ VT A2 EBREETH L, K OHEEEE
TREDICREILTHODARBBELN S, TCTTEARFAVE I v b hERBICK
S THASERD LY, WREOARNEELZ LD EF X9 L 0RELAFIECL TN S,
L CEBBROBA—A—ADMEMICIE U e ENRLETH VL OMNEELEEL 7,

F DA E
T4 v s PCERGEINI: ZEBENMAE Fig. 2 0X5C 1567 ETOMBMRE~NEZERL,

% I ICEEET
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WDOABERICHHT L TENFNORBALE I - 12, Fig. 2ICZ 0 REKNKE R 2T ) v 7 DY

2HTF TS,

a) ZZBESEENHAS  Z-letter score 155 - fitting point & 1 &, IE% 7% saccade line &
14, 725U ® — @ A~ saccade line {23 H&EL %o

b) $l#EEMHG A  Oblique saccade line 3 fH«---- EiED ® — @ ~ saccade line % &<
KD BL72bDOTIREICT ¥ 7 UTIRAL 7o

c) SBEESHE Over-abound movement:.-.. perfect model TRINFEINBIEI— AT
TNHEOEL2—2E2FETEED, 2FDa-RE2FThicl DOEHMRLE saccade %

HEDOH O, lighting point (score)

. Oblique saccade line
@.?- <.~j& < L) saccade __[:‘C Over-abound movement
&)’ o ﬁttlng point ﬂ(‘:i&b\ CA LQ. 21234567 total ' Centernalization

D3 stammering G & L [Pertect model] | | Zb’_’""_'_’“q [15‘ 3o I—fﬁ
THBEEHICAN TV, Lkk® [ksfsadus] 2o~ 1 [7]0] 3] 2 |
stammering BEaos e [elesln] 2[SFe~ ] [a]o]2]0]
T e L Ch b = |

nemmcg gy s ool ot [ [W[s 2] 0]
H3 CIEIEL T fitting 4 3 P. : Primary school grade O g;ﬁ;;f,’;‘f,;mm
EEOMERAEBONG, ‘ O i e
CHREBRTBRACERED S Fig. 2 Horizontal conversion and examples of each score
LDNEBRTH 5, Normal (CA)
d) dhiMbE%  Centernaliza- 15 3 4 5 & 7
tion-+-+ BELFHD 5 H L ' ~ it
RECHEESTBHD . S
PEoBAEHEICLT Ta- Zyoamnnns
ble 1 ~6 FTCORELZ 1, 11 .
CoBE CA3 (3FR) &L , 7o
T30 C A 3;10~4;9 " P2
DHOTHY, LTREREES A
BEICE-THobL T3, o 4 N

(CA4 C.A.4;10~5:;9, CA
5 C.A5;10~6;9, CAG6
C.A.6;10~7;9, CA7 C
A.7;10~8:;9) UL7zd-<T
CA3 (3FR) Z3TthEhd ™
4FHIEOEmL L TEEET
THEIONRREEEDbNS, 6
% 7z Table % Fig. T Nor- - P o Y
mal ¥ /i Nor. £ 5 DidH Handicapped (MA)
BREFA &L, The Handicap- Fig. 3 Z letter score
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ped LHZDRIREEHRB CHANBREELT2REFRAELERLTH S,

2.0+
1.8+
: 4.5
1.6+
1.4
Normal
1.24
44
1.0 / \\
o ] 7\
| VN,
0.6 a5 I / VN -
0.4 [ W q
! / \ Z \
o R AN S \ \ edioanped (4A)
Normal (CA) Handicapped (MA) 5 Ziel J:’ % Za \ \ Handieappe
Fig. 4¥Oblique saecade "/ e \ \\ |
A PR W\
1.8, — 7 29| \ \\ e
16 Normal A "mdmped./‘ -\o 259 ,‘ PR, . ',—‘C\\\ \
Ly / ‘\ -l z ,‘ \"‘-o"'/ . \
< ) y S \ / N
1.2 g \ ’ Tee-o ! ",
L z \\ \Z- N Z5 5 ZJ \‘ / ‘¥
71 o]
0.8 7z K \ /
0.6 ] ' '."' \/
0.4 ‘l.._ “
Zs ™ T T T T T T T T T
0.2 — . — . : T 3 4 5 6 T 56 7~8 9~11
3 4 5 6 2-4 5~6 7~8 9~11
Normal (CA) Handicapped (MA) Narmal (CA) Handicapped (MA)
Fig. 5 Centernalization Fig. 6 Over-abound movement
Table 1 Z letter score...... Normal
Z Zl ZZ Z3
N
M SD M SD M SD M SD
CA 3 16 10.96 | 1.207 | 10.0 1.458 | 11.55 | 2.061 | 11.31 | 1.758
CA 4 16 11.731| 0.746 | 11.55| 0.242 | 11.38 | 1.620 | 12.25| 0.410
CA 5 24 12,08 | 1.215| 11.92| 1.705| 12.04 | 1.720 | 12.29 | 2.010
CA 6 14 11.64 | 1.1874| 11.14 ] 1.457 | 11.43 | 1.678 | 12.36 | 1.674
CA 7 20 11.8 | 1.358 | 11.65| 1.652 | 12.3 1.735 | 12.5 1.911
<t-test>
cal 3 4 5 6 7 cal 3 4 ' 5 6 7
9
3 \ 0.525 | 2.793 | 2.215 | 1.879 3 \\ 1.016 | 3.602 | 2.065 | 3.044
|4 \ 0.959 | 0.243 | 0.179 4 \ 0.835 | 1.070 | 0.002
Z Z ‘ o
5 | K \ 0.846 | 0.705 5 | sex \ 1.117 | 0.517
6| | 0.280 6| | 0.7
7| an S |7 e S~
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cA| 3 4 5 6 7 | lcal 3 | 4 5 6 7
3 | ™| 0.063| 0.795 | 0.167 | 1.149 T\ 0.504 | 1.548 | 1.613 | 1.865
4 \ 1.181 | 0.08 | 1.578 4| a | 0.0% 0.246 | 0.498
Z — Zo ——
5 | 0830 | 0.485 50 A | 0.86 | 0.344
6| S L1 6| A | 003
! S~ (7] 2s .
__TLbl_eZ— Oblique saccade - Normal
Z Z Z Zs
N
M | SD M | sD | M | sD | M | sD
CA3| 16 | 0.75 | 0.676| 0,437 0.788| 1.0 | 1.275| 0.812| 1.014
CA4| 16 | 1.031| 0.602| 0.75 | 0.829| 0.75 | 0.829 | 1.313| 1.158
CA5| 24 | 1.425| 0.567| L.417 | 1.152| 1.250 | 1.164| 1.5 | 1.190
CA6| 14 | 118 | 0.739 | 0.920| 0.961 | 1.286 | 1.030| 1.357 | 0.972
CA7| 20 | 1.735| 0.818 | 1.450 | 1.071, 1.750 | 1.260| 1.850 | 1.314
<t-test>
cAl 3 4 5 6 7 cA| 3 4 5 6 7
—3_\ 0.301 | 3.342 | 1.627 | 3.745 T\ 0.273 | 2.899 | 1.485 | 3.070
, | 2052 0.613| 2.783 . 4 7\\1. 939 | 0.528 | 2.083
5| x0K | | T~ | 0.872| L632 5| 36K | A | | 1.043 | 0.0%
6| A | 1578 6 \\\ 1.148
7 e [ e | A | oA || | 7] we | s ~
ca| 3 4 5 | 6 7 jcal 3 | 4 5 6 7
—3_\ 0.159 | 0.625 | 0.646 | 1.712 \T\\ 0.315 | 1.854 | 1.446 | 0.092
| | 145 | 1523 2.653 , ]z | 0.478| 0.108 Lo
*|'s a oo s T 5| an | 0.207 | 0.904
6 A | i 0.8 ]T A | oo
7o % | A ] |7 S
Note : %% p<.00l 0% p<.Ol 3% p<.05
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Table 3 Over-abound movement ------ Normal
Z 7 A Zs
N
M | sD | M | sD M | SD M | sD
CA3| 16 | 2575 0.993| 3.063| 1.819 | 2.0 | 1.323| 2.687 | 1.261
CA4| 16 | 3.269 ‘TEO— 3.0 \ 144 | 3.813| 1.740| 3.0 | 1.369
CAS5| 24 | 3758 | L242| 3.97 ‘ 1.833 | 4.083| 1.778 | 3.292 | 1.791
CA6| 14 | 3.264| 0.847| 3.714| 0.831| 3.143| 1302 2 929 | 1.334
CA7| 20 | 3170| 1.444| 35 | 1.628| 3.15 | 1.652| 2.850 | 1.982
<t-test>
ca| 3 4 5 6 7 CAl 3 [ 4 5 6 7
]—3—\ 0.456 | 3.105 | 1.957 | 1.362 3 | 0.026 | 1.342| 1.179 | 0.737
nEs | Lo 0.014 | 0.223 . Ea m>\1.5es 1.576 | 0.136
5 | sex | 1029 | 1417 5| A | o |~ |o024] 0693
6 | AN | 017 6 A | iwc’);ssa’
AN A S 7 g
CA| 3 4 5 6 7 CA|l 3 4 5 6 7
—3‘\ 0.805 | 3.908 | 2.300 | 2.199 T\\ 0.54 | 1.144 | 0.493 | 0.277
4| m\ 0.461 | 1.141 | 1.133 aE | 0537 0.138 | 0.250
2 5 e S~ v s | 0.514 | 0.757
6| x| oA | oo 6 | 0102
7| % AL ~ 7l T
Table 4 Centernalization --+---Normal
Z Z Z Zs
N
M | SD | M | sD M | SD M | SD
CA3| 16 | 1.081| 0.719| 1.313| 0.916 | 0.812| 0.846| 1.125| 0.927
CA4| 16 | 0.981| 0.689| 1.125| 1.166 | 1.125| 0.996| 0.75 | 0.829
CA5| 24 | 099 | 0.637 | 0.875| 1.092| 1.042| 0.978 | 0.917 | 0.862
CAG6| 14 | 0.971| 0.473| 1.643| 1.043 | 0.857 | 0.742| 0.420 | 0.623
CA7| 20 | 0.625| 0537 | 0.950| 1.161| 0.6 | 0.663| 0.35 | 0.572
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<t-test>
cAl 3 4 5 6 7 cal 3 4 5 \ 6 j 7
3 \ 1.128 | 0.529 | 0.468 | 2.101 3 0.123 | 1.587 | 0.892 | 0.992
|4 ] | 0118 | 0.044 | 1.6% 4 S_Joen| L 230 | 0.435
7 e 7y — e L
5 T 0.209 | 3,160 5 A \) 1.659 | 0.215
6 S s e \ | 1.406
AT VN N 7 NN
ca|l 3 4 5 6 7 cal s 4 5 6
3 \ 0.232 | 0.749 | 0.149 | 0.819 3 [ | 0.202| 0.710 | 2297 | 2.992
4 | 0.254 | 0.798 | 1.836 4 0.590 | 0.590 | 1.660
. ) res) el N
5 4\] 0.478 | 1.668 5 S| 1444 | 2.465
6 ( [ {\’ 0.334 | 6| x A || 0.300
7 NN RIS R S~
Table 5-1 Table 5-2
Z letter score---Handicapped (CA) Oblique saccade:--Handicapped (CA)
CA Z\lz |z z cA 72z |zl z
M| 34| 4 | 0 |7 M[o |0 |0 | o
6~71IN1 3 3 1 1 6~7 N1 3 3 1 1
e_o | M| 93| 96| 81 89 5o M| 09 11| 06| 0.7
N1 |19 |14 |13 N|19 |19 |14 |13
M| 84| 89| 86| 7.6 M| 0.8 09| 0.7| 0.8
0~121N117 |16 |15 |16 0~121 8117 |16 |15 |16
M| 82| 84| 82| 84 M| 08| 08| 0.7 1
B~14 g 1os |22 |23 |23 B~ vlos |22 |23 |23
M| 86| 84| 88| 89 M| L2 11| L4] 11
B~161 N2 |20 |19 |16 B~161 120 |20 |19 |16
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Table 5-3 Over-abound Table 5-4
movement---Handicapped (CA) Centernalization---Handicapped(CA))
CA Z |z z CA Z |z | 2 | %

M| 39 37| 7 1 M| 01| 03] 0 0
6~7IN13 |3 |1 |1 6~71n s |3 |1 |1
gg | M 26| 25 31| 29 gog |M 11| L4| 08| L2

N|19 |19 |14 |13 N|l19 [19 |14 |13

M| 27| 27| 3.1 2.8 M| 15| 14| 15| L6
0~120 17 |16 |15 |16 0~12 1 117 |16 |15 |16

M| 24| 23| 2.4]| 2.6 M| 16| 1.7| 18| 1.3
B~ glos |22 |23 |23 Bl los |22 |23 |23

M| 26| 3 2.8| 1.6 M| 1.4 17| 15| 1
15~16 | 120 |20 |19 |16 15~16 | N l20 |20 |19 |16

Table 6-1 Table 6-2
Z letter score---Handicapped (MA) Oblique saccade:--Handicapped (MA)

MA Z oz | Zo | Zs MA Z\lzo| 2o | 2

M| 6.4 6.6 3 8 M| 06| 06| 0 1.3
2~40Nls |8 |3 | 4 2~5IN|8 |8 |3 |1
s |M| 86| 82 85 82 5.6 | M| L1 1L4] 0.9 0.8

>IN|17 |13 |15 |13 N{17 {17 |15 |13
s.g |M| 86| 83| 84/ 82 sg | M| 08] 0.7 0.7] 09

N4 |4 [38 |39 N |4 |4 |38 |39
911 | M| 92| 89| 89]10.2 goqp | M| L2| L1) L2 14

N|[18 |15 |16 |14 N|[18 |15 |16 |14
<t-test> Z ¥ (2~4) & (9~11)

Z, ¥ (2~4) & (5~6)
Table 6-3 Table 6-4

Over-abound movement :+---- Centernalization ------ Handicapped

Handicapped (MA) (MA)

MA Z Zi | Za | Zs MA Z Z Zs Za

M| 33| 33| 53| 25 goyq | M| 08] L1 0.7] 05
2~4 N| 8 8 3 4 N| 8 8 3 4

M| 22| 1.6| 3.4| 2.3 5.6 |M| L0j 08| 13| 14
5~6 N1z |7 |15 |13 N|17 |17 |15 |13

M| 28| 31| 2.7 25 7.g |M| 16| L8) 16| 13
T~8 IN|a |4 |38 |39 N |41 |4 |38 |39

M| 23] 20| 26| 1.9 M| 1.4] 17| 15| 1.2
9~ \yl1s |15 |16 |14 9~11i Nl |15 |16 |14

<t-est> Z; ¥ (2~4) & (6~6) <t-test> Z ¥ (5~6) & (7~8)
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ERELEEERE
ARBOBREERTIRCEARED 2 ODBRREF 2 v 7 ETHMBEND B, &1 0OHiE
RERBREDRATH S, TNEREIKHOBHEDAERLELITNELLETHS. AHEDAM
THDOS bRATAIS DHEMEBENESEARZ VAT 4L bDTH S, BOHERZD
—POYRTFLTHD, TNRBEOHEPEDOHENLLL->THKILNTN S, TR E
ORGHEBPATROMES DR BT EBAAETH 2, KL OoBERKBOHEDAEED

ATCERTLHCERDEVEREZ SNV ES>CBDLNE, THEEIPOXFRIHL T TEHOH
EEWVIYTVRFLOBRRKILEDS, ZOHT VY RAFLEEVDHL T EbDERDIH
LTWnEhknEELS,

FEOESXIIHELIENTOEORMETIRRVL, RENKREEDOAEZEDIELTLD
FOEERNIE, NERPARREDOLSDDOUSLTDAELZONE, 2 EINTAE
BROBREIRFBON I DL LM, RENKBEETICLE, BAZUARIKHNBZCEKEK
STRAEDLUTHBI TV ERLVEEZ S,

B2OMAIABUILORATH S, AFTEHEERLTICE20bOBROIZCEIE
RADCLETHP. TOLLFBROR 2T ) VS REBRROBEDO LK -TW5, 7
ZENRE—VR3—EFEIRKUBTNEROBNENIERE, THLOELEHELLETS
DT, BREBOITNTOT7 774 —%,L0XTVEHDTRITV. AED I BBRNLT—
F—NBEOBEBEEEDONTVE, KbdrhboTREKEGBHOEMRMILES I HESLELL,
COEIBWBEBILICE ZIPBREIONRIEFROLVISICZFEEBEBHRADATRL, 4ERKS
BTELZ, ZOHAERRPOEREZTSVILEBBETH S,

ZOMIZHBRIEIBV, 72EZARA VIV F—v a VORENSD 5. THRRENZFEIC
BEGHICEDOLD OB THE, EBNLT VIV T~V aVORHEBERL S LHIKRD
RHFEILTS EREMATN S, 2EDROBEOPRIEMRAR LKL EZHEDBHRTD
D, ZOHETHEOTEHBTIOREEDIV I —IZL B, BRELEIVEVS EENA
JIVYF—=vayOhhs boTHHEIERIND LIRS BETHILPT BT
3, EBRICHEEBREONERBEZEROES, BEHNA Vv F—vavsBaedHlELhizn

DILHDPPOLOLTZESNZ-VOBHETRIFURELZBED TS, LRENFEDAH TH
BRELREDP-> D, MBOXI ICRHNAROSENDIZELT, ERT S5 EMBAROR
MPTHY AT LOETHEDERBIINEEZEZL PO TH D,

. REBO—RHIER
1) ZFEHEHORAIL, STRESTRUBCESEELUREZNDODONG, £ K
Zy TRENMEEFCHTVW S, STRTCRINBKLOWEBBERARFTTHZ Bbhds, 4
FHREDPSEBIYEET S, COEARHEI O—HBROBRIV—-FERL INLTVE LS T
Hb, Chid—ABECEASHHERETHY, LhEVHEN (Piaget, J. 1963) % KhEH
ETBEMOLTHAD, LERKICHEI TERL ESERLN —AEBRIVETT 01 MR
(Piaget, J. and Inhelder 1971) OEEITIEOMRICE B FR &2 —F ik - T —HEREBHZ
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STELBALULRBEACITHRTICENTES, DX V4TRBBEORER I ZF ¢
2—ViBHRICHAONBELDICHREIKIE > TWb, UL LERMICK S EMREFIICE > TF R
Z2—=T&Nb, STRIEKBHEBRIPFRAZ-TINKBVEERREDHIGEZRNBL DL
T, HEOFAEMB Y o -V THBETE2 LB EEELIOND, 3STRIMOENICD
CMBRICHELERATHY, 4FTHBEDDS S FRIBIMRIERICE T 2 EBHEHOREE L
DTNBEEEDLNS,

@ SIEERRIEEN, AENRAEFECEREBSZOTRIEVLEDEHEZD TN,
FEBRIZAEKE L TRIE YTEFRICEBENICREZL T KD Thh 4 FHENS 6 Faidkic
PITEBARILERT 2, $HIRICE > THEBHRRPTIOERESLL, 3 4 FTRTRERICER
TEBODONERMICELL, NER2ERE > THRECHEXE DRD V., RATHRES
KTCERVEABNLELEDHD, 21T, BUHLLELB LDV, L KHLT—AE
BUTOBLENE N, ABOWMEMNLBRURELN, BRALOHMILL TEAMNT 2T ENBE
EAD.

3 BEEHIELVEBREFNVLOLVIZALELEHTHS, ULHrLTHNLEEELE
HLME (Piaget J. & Inhelder, B. 1953) 0 BAMTLH obNEBZ L2 HHE, CHRAEE
BEREHTHO, MAERCAKAELRHEEVZI XY, COHBATHHLMBKOE S ATHL
TRIOTH2LEEOLNEIF~OFHEE LU TRENICHE O b, FBRBIUCHENLMRE—AT
BRI W IHRBBE TS LEORAICHEIEALBAIEAEDEOEHICH > —EREL
EHAETREATHY, BRBRELACHBROBREZRTH EEEDLN, FHORILICH KE
RANDPLEDLHDENZIED, L YERTHLOFKOS, ZOELLILETZHDOIRAK
MRETREDKETZERTEBRVLOTHS ZTTHIRFTHY, Chll EOHRIIARAETH 2,
BEEENIIFTRESTLUBRICEDNSL OGN, dSFHRENLS 6FTHED Z), Z; THITH~NT »
ROELBAEAMND S, TLUTZ IR EMEDERAONNKEL DL, DEDHELRTI
BEEFRZAD L, RO U KA, MEMHEELTOEH, 5FEE» S 6 FERECH
FTROCCTFHESG 2B L > THRT I, HE2VRTTCRADOEZEERLED &F
57 0—RBREBZIHENLATVEHDEEDLNS, COXDIRRHD i >ERT
DRPRICBEEFHBS O L BBEBICHAB DL, TN FRENREDL SATLBERD
ERENEROREICHKLD, HEBRSOMBREFHEZTEICLICIDLBBHEEL T LWV
AR RRERTOTCRBOMLEEREDLNS,

@ MR TILURTEDT 5, £4IC Zs KBV TZOHEANLSNE, ZHiFT TIC
FOEMNCROMBHHESLL B, RTARCREESRILV BB TRLT30REELZLN
50 20IE, FLRTAEC AT ZREBLERL LD 72BN R A vF-DARE, %
HICHIB LT EHREDY T LI LT 2HBHRORE (—RERIC A oN/ods) MEYFH
Zldhw, PLKSEZERNENLLESELIONS, WIhICLCHERNOEERIWL, &
BMERETHDEBROWEBKETH S,
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Normal

10

T T T
6~7 8~9 10~12 13~14

T T T T T T T T T T T T
3 4 5 6 7 8 9 10 1 12 13 14

Fig. 7 Z letter score::--- CA

1.4

T T T T
8~9 10~12 13~14 15~16

. T T T T T T T
3 4 5 6 7 8 9 10 1 12 13 M4 15 16
Fig. 9 Centernalization -++--- CA

1.8
1.6 Normal
1.4
1.2+ Handicapped (CA)
1.0
0.84 2
0.6-1
0.4
0.2
T T T T
8~9 10~12 13~14  15~16
CA m—a—r B s s S e e
3 4 5 6 7 8 9 10 1l 12 13 M 15 16
Fig. 8 Oblique saccade------ CA
4
3.5+ Normal
3 Handicapped (C. z
—— andicapped (CA) /
R /
z 2 o7 g / 2
2.5 Z z07 N
\
\
\
\
2 N
\
\
)
\
hZa
[ w2 1B e
cA 15~16

Fig. 10 Over-abound movement:-::--CA
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13

11-1

Not“wl

Hﬁndicappe d

BEEE s B INEREBI A LB LT R Mo RE & 2 ol ()

Z letter acore 11-2  Oblique saccade

11-3

Over-abound
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Summary

This study is the second work of the series that we intend to make clear developmental problems
of the cognition through the measurement and the meaning of eye-movement. It is also intend to get
the understanding of the input mechanism of the information in visual perception of children and its
developmental disorder.

In this paper, we investigate the developmental tendencies about orienting and fixating Z-letter
pattern as in fig. 1; the pattern has 6 luminous points which go on and off in order of time 0.6
second in each point. First experiment is involved three trials of Z-letter pattern and the second 5-6
trials. Those tasks are given to the normal children and the handicapped, all of the latter are the
pupils in the special school for the mentally retarded.

We set up four measures for analyzing of the eye-movement: Z-letter score, over-abound movement,
oblique saccade and centernalization time. The abilities of orienting and fixating on the Z-letter
pattern gradually increase as perceptual and intellectual development, and have the learning effect.
The movement of oblique saccade is a rather difficult for the children to get points.

The over-abound movement is one of the most important facters to presume the explanation of
meanings about the intellectual development, especially image formation process, as though it appears
useless movements at first sight. The centernalization tendency means that the subject keeps on the
contact to the center point when they must fixate the four corners. It should seem to lack the cognitive
energy for the little children and the retarded.

From this study, we will emphasis the education and training of perceptual and congnitive abilities

for children, especially for the handicapped.



