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2o HBER (1952) & FIBEDEBREFTI0\VEIIREL Y b
fEE) ST O B IEMRATEE LD Z LB RE L
T2, fER (1953) (XAkE M (8 1A &3 A)
LHGEE) & DBEGEETHNT B, HIUSENERT TIidE
SADHRMBEDOTEREIIET I HNRET TR AL
Dh{g 1 ADOHNERRHARRE LD LR LA,
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T\ 3%, (Davidson 1972, Davidson and Whitson 1974,
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.
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CEBUCHE L THIBREIC KD & BICFE R EE L TES

EEINCRR SN 2 AF AT 2 hHilfi < w7z, P
DIRTR O EBERE AT LB SR SR 2 B -
Beld TIE L\ BT ASAE U200 N 5 4 o EREE & 506
Lizo HBERROMERES v 45 & LU EDDHEFIZD
WT S EIDHTEIT R SBIHRZRIEFOAS
Lig, EFOASLIE FBFOAXLEZEAZDE
3 L3I SEOFRMETHT Liz, TOBAHMBHRL
T 2D 3BORLES VAL FR > & L
2o L7edio T1 ADBBRE AR 150 @ORTEY 2

Table 1 Mean Braille Cognition Speed of Each Subject

o] e [ e E [ e

11{ M | 20.1] 140 15.4| 17.6] 17.1] 12.4] 15.6] 12.4] 10.6] 12.4| 14.8

sD | 7.0] 31| 81| 27| 47| 20| 68| 24| 27| 33| 5.0

L{ M| 287 178 | 19.5| 14.5| 21.5| 16.2| 18.2| 22.6| 13.4| 15.2| 18.8

S:0. lsp | 58| 38| 47| 20| 10| 25| 34] 59| 35| 33| 5.1
13{ M | 19.6] 13.6| 21.3| 16.4| 24.4| 20.2| 24.3| 18.3| 18.8| 14.9| 19.2

SD 2.2 17| 58| 62| 27| 11| 41| 26| 37| 33| 5.0

R{ M | 22.2] 208] 23.1| 20.2| 25.9| 22.8| 21.1| 20.2| 20.8| 22.1| 21.9

SD 0.8/ 2.7| s.8| 25| 19| 38| 38| 32| 40| 22| 35

: 1,{ M | 21.6| 21.0| 17.6 | 14.9| 25.6 | 17.9| 18.7| 23.4| 17.2| 15.7| 19.4
U.E. sp | 23| 29| 85| 63| 26| 43| 51| 61| 42| 30| 5.4
B{ M | 24.6| 17.2| 16.8| 11.6| 24.8| 21.0| 24.0| 18.8| 16.6| 15.2| 19.0

SD 3.8| 4.3| 4.2| 28| 43| 55| 25| 48| 3.3| 6.0 6.0

}{{ M | 15.0] 9.9| 10.7| 10.1] 12.0| 17.8| 12.5| 11.9| 10.5| 11.0| 12.1

sp | 34| 33| 37| 25| 26| 25| 17| 20| 08| 1.8/ 3.5

: I‘{ M | 17.2| 8.8| 12.8| 9.7| 15.1| 17.8| 13.9| 12.2| 9.6| 11.3| 12.9°
T.O. sD | 61| 27| 33| 55| 42| 28| 14| 23| 34| 27| a8
}3{ M | 20.2| 17.2] 18.8| 14.0| 21.1| 25.5| 16.6| 18.3| 14.3| 14.5| 18.0

sD | 40| 30| 38| 26| 24| 60| 21| 35| L4| 22| 48

1{{ M | 154 12.3] 10.7| 6.2| 12.8| 144 13.3| 9.3| 10.1| 10.2| 115

sp | 67| 29| 30| 27| 20| 60| 25| 36| 1.4| 30| 46

. IJ{ M | 10.2] 10.5| 10.9| 83| 83| 14.3| 13.1| 63| 83| 7.8| 9.8
M-A SD 2.8 20| 63| 32| 39| 37| 52| 19| 25| 19| 4.3
B{ M | 18.9| 15.4| 13.4| 6.7| 12.83| 17.2| 15.0| 10.8| 11.0| 9.7 12.2

sp | 41| 52| 35| 32| 29| 40| 34| 28| 15| 39| 47

G.Mean | 18.6] 14.9| 15.9| 12.5] 18.4] 18.1| 17.1] 15.4| 13.4] 13.3] 15.8

sb | 59| 52| 52| 58| 67| 54| 54| 65| 49| 4.9

Values (M) in the table are mean cognition speed (cm per second).

R
forefingers of both hands.

is a condition with a forefinger of right hand, L is with left forefinger,;

B is with two

(12)
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EEROFER L Table 1 1R, RHROEBEIEZNEN
ORERE DI LK & L7z o K 5 & 0 EEEH#E (cm
per second) T ¥ 5 HERTLAREOLIGEEL TNE
NOBEORBHEE LTHRLTHD, REBEFEFOASL
1T, LizkFEoAsLiE BEWFOASLIERES
2 TCHlls 72 WIS BITSREERDLTWD, LIehisT
ZONREENECEENEABRE ThocZ & R EKT
%o

BIRIRE DR EIIZIT B2 Grand Mean # 1
WCHEL7=d D2t Fig.l Th s, Kb UE 2
T3 ADWEBHEN 1 ARBORK LV DAEFREL A 2K
DFRMEIIRENT WD LR b, i SO &
MA CEEEIZ L 2B OEMEE S ERE Ly
Y3 BaB, FRBWHREC L > THARICENRD S &
5Chb, £ CUICHBENCKH LTHEE,, &A% #®
FretEni g 2 2R % 3 BEROSHSIC & » THE»D
CTHtz (Table 2), £ OfR, M (B), #HiTH#es (H)
WERE S) L DICHBRAYRELR L, Lo TRF
DBARGREITRIIC L > THIHOBES AR - TE Y
BB TOABENCERALNIET L)%,
BRI BEBRE R DER K E D o 1o, BRITHRE & BHE O
OREVERANEECH DL Fig. LicADBND L 51IT
UE 25fiFdg & ¥ 1 AEOHENAN L notzz & TO
OTFHN 1 K OBE & Y B> TENCARID i
o> TNz Tdh Do

Table 2 Analysis of Variance for Braille
Cognition Speed

Source ss | af | Ms | F
Braille (B) 2544 o | 282.7| 11.0%
Hand (H) 551 2| 275.5 | 10.7%x
Sudjects (S) | 6207 2069.0 | 80.5%
B* I 465 18| 25.8
B*S 1263 27| 46.8| 1.8
H*S 1466 6| 244.3| 9.5
B*H*S 339 54| 6.3
Error 12321 480 25.7
Total 25156 599
*p<0.0l

o3
k=3
T

=
o

UE
S0
TO

N
-

G. Mean Cognition Speed (cm ps)
H ;
(=]
7

B
Hand

I
-

Fig. 1 Comparison of Sensitivities of Subjects
and of Hand Conditions

EEOSESH TR EBRBR CRMEDCER AL
LS LiZhn AR Y OERFERARENL T ENN
MBERETH I E Vet R, YORMTEENS -
EUERAHETHENE Vol idbh 2 b it s,
HXSOREEHATETH o2 Eh BRI X
DHEIDOEL 4 4 TEENENOWREIL L - THH
5X5Thsb,

FITCHBRBEECRE LR T e RTREOPREE
WERE I 2 BEROSBAINC L » THED © T A7,
(Table3) FnbETF RITREVTRICOHREAD
NI RNETREM) OPROTTHIKEN T2, FIZTO

Cd B O AT & TR & AR OEEA—F L
TWAEWIS EERLTWANRIOZ LIZ DWW TR T
B, .

Fig. 1 b dbhs@Y UE PS03 ADBRE L1
KL VTAFEC L 2XHOHBARSELS TH 2HA
ERLTWD, L LIFEE & 2R 0E A 2 s
DHDITEERENIETEO S LA IDOENTWETT
OFE L TFRROTN & 2B Lisdhid by, o
* 9 SOz oL TEAEF R) o GMean 75 14.8, £F
(L) 23 18.3, WiFE B) 25 19.2ThHh B0 TLEF L THFIFIT
L BHBRE B L e b, TOLSBRF
FE Tk o T3 AOWHE (50, TO, MA) £h%E

‘(B)
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Table 3 Analysis of Variance for Cognition Speed of Each Subject

S0 7 UE

Source SS df MS F Source SS df MS F
Braille (B) |~ 863 9| 95.9| 3.91%x Braille (B) 879 91 97.7| 6.11%
Hand (H) - 574 2| 287.0 | 11.71%* Hand (H) 284 2| 142.0 | 8.88%*
B*H . 646 181 35.9| 1.47 B*H 521 18| 28.9| 1.81%
Error 2939 120 | 24.5 Error 1921 120 | 16.0
Total . | 5022 | 149 Total 3605 | 149
TO MA

Source l ss l af MS F Source SS ar MS F
Braille (B) 1169 91 129.9 | 11.10%=* Braille (B) 864 9| 94.0| 6.35%x
Hand (H) 949 2| 474.5 | 40.56%* Hand (H) 208 2| 104.0 | 7.03%*
B*H 143 18 7.9 B*H 199 18] 11.1
Error 1404 120 11.7 Error 1774 120 14.8
Total 3665 149 Total 3045 149
T P00 - -

#% P () 01

Table 4 Coefficients of Concordance for
Cognition Speed

Ss w X { af p
SO 588 | 15.88| o <0.01
UE T 19.20] o <0.01
TO | .871| 23.52] o2 <0.01
MA 849 | 2292 o <0.01
Total 549 | 59.29 | o <0.01

N DWTHFEOFIR I OB A & BEIC X - TH
Wiz, EORE, SO Tkt =0.849, df=18 cHEE
L, MA Z2oWwTdh t=0.689, df=18 THEZEITAL
bhismwiz, Lol TO oW Ti0.1% k#EcHE
ERHZ LN, (t=4.938, df=18)

S BICEHRFE O legibility # i D72tz nE
NORF OGN RITRE L SBRR EHRENT
E—ETH ol & 5 ERTHhI, Tabled FHBE
TEZEFIZ X B legibility i EAL R 01 % DIEFIAIER
FREMT—HL TN E 3 h e 3 —HE (coe-
fficient of concordance) #R&H7:bDTHh b, T
IALBBBREL D —BE IR VB EAbh b,
iz Table3 TXEERAOFEN 1L TFEhH-7 TO,
MA @ W—HE LR LIz, FREHLTSO & UE 0
—FEEReREL0IE Tabled WWRIXNATWAHE 542

SO T DWIRZ AN TEFEDFERB) N2 & &
REEMADIOB LRV TEEERECThH - fidibT hh,
UE oW THEEADZEEAORRTHS & B b i
B, 4 ANDWHRE & 2T LB 0—B{EHA8 0.549
CHBH—BERE W EZA0DENENORRE, 2
TERE 2 2R LIEE 0K AT O legibility # Fig.
2IRT, BnD «. OHBEHEN 2D IENZ LA
Bid, EIEOERDIRGEAEI NG HE S hE
B EEE CORBRIESLRE S Th D10
HEEORFEHVWICEAERTIL LS bhbin 7,
HIRARERFI IS 2 A OB & AR & OB R
#R>I=L =580 ©—0.34, UE ©—0.24, TO ©—
0.12, MA CiE—0.21Cd o 2o 20 BB 1B BB &
ROBBDIRNZ ERREHEELE L 5 TED 5,
DUCARERRUC 1T DA & LB OFADEES L1
DWTHIR L TAHDZ L2 D, ERKTHAWRE I
MEAT7 A P RRTE R, 207 A MIEBEYSL
L= b DN 3HD D, £ CAEBROFERLFADR
B R BT B0 CERISAEET, £F, Fis L
WIS IEORMETHREEL, bbAAIDEEIE
o2 B LHBTE 2 853 O Tl  BEBRYC T 2 B
LTHIEE L7z Th D, Fig. 3 1 3EEREEE & iR &
BHB LD DTH D, flFeisEismE LcRms b
S TELLTH D, FhbEBRE L bERRE &Mt
NEDBH TRI /2 — R LIZ e b,
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Fig. 3 Comparison of Cognition Speed with
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Résumé

Legibility and Extended Tactual Field on Braille Recognition

Tetsuu Kurokawa

The aim of this experiment was to examine the existence of the extended tactual perceptual
field of the blind. It has been known that visual acuity with binocular vision is superior to that
with monocular vision. In auditory recognition, Scott (1965) found that both ears presented
different stimuli to each ear enabling more accurate recogntion than that of one ear only.

We observe that many blind persons read braille sentences tactually with the forefingers of
both hands, and their performance is often more effective than with one hand only.

It is uncertain whether this effectiveness is due to the skill of hand movement, kinethetic
sensitivity or to the tactual sensitivity of fingers themselves. If two forefingers have hetter
sensitivity to braille stimuli than that of one finger and reading performance of braille sentence
is superior to that with one finger, it is suggested that in reading with both hands an extended
tactual field of perception may be gained regardless of hand movement techniques or kinethetic
factors.

In this experiment, a braille letter on a drum 22cm in diameter was presented tactually with
movement at a given speed, and the subject was asked to judge what braille letter was presented
to the stabilized forefinger. Subjects performed under three conditions, one with right forefinger,
next with left forefinger and the last condition was both forefingers together. 10 kinds of braille
were presented individually.

The experimenter started the presentation from a speed making braille letter unditectable to
the subject. He then decreased the speed gradually and recorded the speed of cognition after the
subject made two correct judgments successively.

Results were as follows:

1) All main three effects, type of braille, number of forefingers used and subject ability were
greater than the others. (Table 2)

2) Superiority was observed in one subjects using both forefingers. (Fig. 1)

'3) The influence of complexity, size of braille letters on tactual legibility was significant (Table
2, Table 3), but the differences in braille performance were not related to the number of dots.
4) Braille reading performance with moving letters correlated directly with the normal reading
perfomace with a moving finger. (Fig. 3) The coefficient of correlation of recognition speed
under the three conditions of reading was 0.97.
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