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The present paper was designed to examine the utility of distinctive features as a

valuable cue in speech perception of mentally retarded children.

In task I, speech

comprehension has depended on the degree of chronological age and mental retardation.
Subject’s discrimination response errors have decreased as much as distinctive features in
speech sound discrimination of Japanese two syllables meaningful words with minimal
paired phoneme distinction in experimental task II. Responding to speech sound, which is
same or different one in experiment task III, the numbers of distinctive features have
contributed as informative cue to auditory cognition of phoneme in succesive paired
speech. Results suggest that a distinctive feature is an informative cue value for speech
discrimination of mentally retarded children and these subjects acquire its cue value about

ten years old.
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Fig. 1. Individual's Error Response in Speech Comprehension Task of Younger and Elder

Mentally Retarded Children
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ZriC I h FoEBREOXBEN R BIEREE
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O¥H L IBERLTH 5,

&

1) BE I iR

78 0 2 FEEE OB TR T 5 B R
EORBER I INEOEE A& L1 F
VB, FEBORERE L ABEFAIHCASIL
CEEHEORER % Fig. 1 KRl &4
BEOBEHHOM2277, SE, 580 ERFORE
o M6.0, SE, 111 ThhH, HitHCHER
B E AR LTV 5 (P <0.00D, 78 B3R
%0%%W§ﬁ6L<0ﬂ®Lﬁ&AK%ﬁT

ZEMTE D, ABMEREE 24 BB, BTE,

%i,%%&tm%&% THE OFY, &
FHAE 11 B8, OBERESE 10 235, B
A A RESEE 12 83, Proffil0BzE 14 Bk

OEEFHCOELT, SEaEREECOVLT,

URICHEERYER L, EEH, SRR
L7z, Table. 2 ciBRahTW5ML, FREF

R

DERIT GBS, EHESCR TR
Aievs, Fig. 1 R Table. 2 offRizHVH
RE-BEDS b, BMRUEDESCOVTIL
g Btk (Familiarity) 7R L Tk D,
Chb BECHNTAEENSFIFRFCE
Lfémmﬁkbba%zbhéo_haoé
Eextt A EEROBEEN S EEMIIHERIIC
uﬁZ%%KﬁTbb HIEES 10 T Lo B
BREINODOHEYHY, BELTV5LE
FACY (W R

2) BEIOER

Appendix. I &RL7Y A b OMERHIHIHK
SR T A REESCIR I LRI L AILED
FEAEH, FRLI, Table. 3 0ERDLE
b, EVBOBRERIGHM.11.61, S.E.,6.73,%F
EROBRERIGHEM.1.83,S.E., 0.67 THH
e EE (P <0.00D) fsEEXRLT
BEINORVEREERFOERAHCE T
ZOBRIG ML R R Ts, QW2HEED
BHEEPREILET, X1 0RBEEOLY
TR LBRIE, B2HEEORBEXEILT

Table. 2. Error Response Frequencies for Each Word (E : Elder, 12Ss.,, Y : Younger, 13Ss.)

A B D E F
Word E. Word E. Y. |Bord E. Y. |Word E. Y. | Word E. Y. | Word E. Y. | Word E. Y.
X 23 0 0|21 2|<¢HW 01|+ 00|95 &0 3|0 y 0 2 |1 72 0 1
K70 0| B 0 3| %2 01|44 01 (% &1 3 |» &0 3 £ 1 0 2
E D 0 035 2 0 4| 0 2120 1| &0 8|vwF 034203
H»H 0 0|30 4% F 0 3|13 H» 0372 &3 6|13 T 0 443 A 0 3
wah 00l 1 3|wH 0 3| HAOS5|LYHN 2T7|H2 44D 0 4
w0 1AW 2 3% L1 4wz 06 (H»b 4 6 ¢ ¥ 0 6% H 1 3
5 H 01| L OS5 | ka&Eo0o 72516 |wit4s 6|06 |F L 14
¢ 1 0w 1 4 L2 7|4 2 8|& 5 1 51% F 2 4
biz 01|V & 0 6 ¢ 5 3 914 5 1 1W0|H»Z 0 6|2 2R 25
H L 1 1172 w1 7 ( b 210w b 1 10|k ¢ 0 7% N 2 6
0 2 L A 5 11 v A 2 71> H 0 8
0 2 ¥ % 3 9|®w A 3 9
E w0 2 » 6 7
L 0 2 F & 6 9
Mean per Word 0.33 2.20 0.14 3.00 1.18 5.36 1.80 6.70 0.66 5.16 1.64 4.85
Mean per Person 0.66 3.30 0.08 1.61 1.08 4.53 1.50 5.15 0.66 4.76 1.91 5.23
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Table. 3. Error Responses in Speech Sound Discrimination

(x : Error Response)

Subject| T T TTKKHTCSTYY/KIHSSKNYMTT
Pair OTKAMASSMYCSI|SMBMSMIEKNNYF
W — Wi X X X X X X X
»hH—F h| X X X X X X X X X X
P —HH| X X X X X X X X X X
W — v b X X X X X X X
53 F— < F|X X X X X X X
K b— T 5| X X X X X X X X X X X
T L—7% Al X X X X X X X X X
50— % ¥ X X X X X X X X
vE—UV L X X X X X X X
Fm—ip| X X X X X X X X X X
5 A — T & X X X X X X X X | X
i — P b X X X X X X X X X
CEF—( DX X X X X X X X X X X
D —&% L X X X X X X
R — 70 Bl X X X X X X X X X X X X
TH— 3 BIX X X X X X X X X
LN — % n|Xx X X X X X
S — a2 X X X X X X X X X X X
SHha— & T X X X X X X X X
Y —34 niX X X X X X
Total Errors| 191118 2 1415 3 17181117 0 6 |4 2 0 1 0 0 6 0 1 4 4 0

Table. 4. Error Response Type of Each Subject.

Error Response)

(Open

Mark : Correct Response, Filled Mark:

1 2 345 6 7 8 9101112131 3 4 5 6 7 8 9 1011 12
TTTTUEKZ XKHT C S T Y Y|K HS S KNY M T T K
OTKAMASSMYCSI|SMBMSMEKNNYT FT
Forward alr 17 12 7 12 101 21
(&) Recognition
One Response D |2 3 5 1 1 1 4 6 4 4 1 2 1
Backward 0|1 0 21 1 (2 2 3 1
® mlo 1 1 1
Recognition
Hi1l11 2
© Forward ®| 8 3 8 4 1 1 2 1 1 1 1
C
Recognition ©|3 2 2 4 1 1
(D) twoResponses (0| 3 0 8 3 2 1 4 1 1 1|1 2 1
Total 191120 2 1415 3 171811 17 0 6 [ 4 01 0 0 6 3 1 4 4 0
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Table. 5. Discrimination Confusion Matrix in Task II.

b m t d n K f s z S r j w
b Y% %
m A X % X %
t % %
d s
n
K %
9 %
f
s X %
z 5%
f
r
j
w
% {40.0 36.0 36.0 32.0 30.0 40.0 44.0 44.0 32.0 36.0 30.0 34.6 40.0 32.0

6&% T OFRDOEF 22 ¥+ 58y,
CFZEBEFZE LA, FoORMBPIcBEY 2175
a, DEFEC2HEELLARETHLBEE

DAY ORCKAFIZ NS, HER2BEDE

FERNC R HERILODHEER % Table. 4

IR L, BRICHEH LRI L 2, QK47

DED OFE IR AE L, KOF 17Dy

BENBCAL 17 L0217 DB KIEize

BRIED 3.7 %HEH T B, D Lk

BRE D 2 BEEOMISN 1 LIB AT B 0 FIR oRg

BTHoEELLND, FREL D L ELEIC

FTA@2 1 7HEIUEHAE L, 13.015, D% 1

TR 8.3, OF 1 7BERIEIL8.0ED

BRIEERL, EPECR]1 SOREEDLIE

BTELRBIBOL - LHRL, FABOR

BARBEDINZ 2 L 2o0FHDES 1 HF

REITEY, WTHhAEL 1 So8E FLU

FHELGRALEDTHE EEL LR,
0 DR NEREZRAINCE - CFDOTFHFD

BRI L 5BRIESH 05, EF~b U » 2

A1 BED (Confusion) < + Y » 7 = %fF

B L, Table.5 ic#BRL1, /b/, /x/, TR

O%FEZE, /m/, /t/, /s/, /t/, THEE 0%

DEDBGCEEREYRLE, 2008/ NNERY

DBEERTIT/t/—/K/44%, /b/—/1/44%, /m/

—/0/40%7s E B L, BEBER o H
&, Jakobson L0#FIE MR Ol HEE
KRWT, JHECARICKRYEL TV B &
R LT,
3) FEI R
SFRBIIIC 35\~ Tz Appendix. I &Y = + 2
AL 2B, 0EBE20WOESYRESE L TH
DEDLIBELRERNELTCHLE B85 80
HOEFHERERT, FALONEFTINAL
235 (B8 & LTH x 725 (Identification),
BolBEGFRH LTz m
(Discrimination) % [ U (Same), % % 5
(Different) &\ 5 EEHETHKOIEX LITEH T
Rigxet, SEEICLoBoRYERL, B
Ext#i% (Discrimination Errors) & o o
% (Identification Errors) DHEERYFE~
Yy 7 A ERRRL, AE—RFF=5— .~
F Y » 7 2 (Identification and Discrimin-
ation Confusion Matrix) # Table. 6 32 L -
Bt BRI AR S #12 18.28% T H
D, FREEEREDTSEKIGE L 19.50%T
Y, HANEEER VY, BAERORED
HHHERE T E > THRETH - 1o,
EERBEEOERAIIC T TEROER
BlLodFERH 114, EOHSLTHY, Th

i<l
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Table. 6. Identification and Discrimination Confusion Matrix in Task II.
b m t a4 n K g f s =z [ h r j w Y s dz
b | ¥ X % %
m Y% ¥ p. A
t Y % A %
d Ko
n % % %
K % % A A
9 X% P
f ¥ %
S A A
z
/ ¥ %
h %
r
j % %
w X
i X
ts %
dz X
0k
60 p
50 b
3 Ol
8 T
" wf T B N
5 S~
2 S
& o
® 30p
o o
3 ~
91 ~ \\ P
~ ~ ~ P //
20} R i - -7
T —e
0p
1 2 4 5

Distinctive Feature Differences

Fig. 2. Mean percentage of errors as a function of different levels of distinctive feature differ-

ences in Task II (—) and Task III {
children.

} of mentally retarded younger (QO) and elder (@)



FF : HIBEREE B O FEH B 3515 2 Distinctive Features 48 b fifi & + DS 109

LOFILOWTHBBERLEL L&R, £
RA¥ 20.45%, FEABFEA1.87% % RL, FARD
RN B 7 B /NE RIS B IE R ILE
BHO2EOBRCAERES, 1.Q.ulsHh
BT OEIHIHEB 5 hT i - 1o

RB N ROFEBIIC 1T 5 B JI L8 1T 3
DOMBEECEER TV IR/IERERICL -
TETHRFIFEEDOROEREK I X v F0BE
BrBHERL, FURSEKOERRCLH
FBRRIERY 75 7 L LT Fig. 2 &Rk L 1,

4 ) Distinctive Feature Difference

FHFEOERK 1, 2, 3, 4 LT3
HE - THBBRRSRIMET LTV 5 (GERE,
REL, D, = OB FITFFEENBEENIC
BT 516 » CEERP N 2ED L2 L 2R
L, 4Bk T oot v —ElEHr
RINT,

* =

FrlFEEEHR (Jakobson, R, and Halle,
M., 197D oL B2 B 12, (1) SHEDOIEER
# (Menyuk, P. 1977, dh g, 1976), Q#5818
ROHEERES (Blumstein, S.E. 1973., McRe-
ynolds, L.V,, and Engmann, D.L., 1975, =,
1978), EFFMERUMERE (Singh, S,
1976.) o 3 DDEEE A F D LT e FR B
RTFTHHRT B, DL hRANENER
DEHRLEBFRE~OHFAI LA I ATV 2
OhT, RAEEEEGE OO IEE T
< 5o

Distinctive Feature Evaluation

NRBENERORRIINESETH B &
& TOBFEBEOBLIM L XRM LHEFT S
FEWBEORYE BT 3% sk, ROE
TEHREE L S O, BEIZLT, hot
T IBAIEE R L B 5 AR DRSS M
BERkXhxs,

ABFFEIC I\ Tt Jakobson, £ (1952) > 74
AFEHEIC LB EF LI X D P 2R 4t mn
(Oconnor, J.D., 1973.), #FOF#H by & L

TEDI S IBRFIBREL TV B 550 E
VOB AT B, Cue DIUEEOHETH
% (Blumstein, S.E., 1973.), #3%o Inter-
phonemic Dissimilarity #» ®REa e+ %
Feature (3fa]ps, X HIcHzEED-¢ % — v R
BOLERONBOGROMEH D 5, AWFE
IZF\C, Appendix. 1. CTHAZEDETE ERER
BEOERIMILARIE LI, BELMD, EB
BITRCRsT5HBESC.A, 1.Q.00
Controled pair #7R+% T#H - 1= TH EL
Bic X 5#BIF KD Cue ZHRICOVG-THEHA
Mz LeRBLT S,

Distinctive Feature Differences.

AR BT T REFEC KT R
FIFEEDOERBOBEK & L TOEREDHIK
ROTHEIBIBES EAURYBIC L B
D TH% (McReynolds, L.V., and Huston, K.
1971., McReynolds, L.V., and Bennett, S,
1972), $7¢d>b, “that discrimination of
consonant pairs was differentially affected
by the numbers of opposing features
contained in each pair” * &% # 5 Distine-
tive Feature Analysis o#AEETH2H
(Singh, S, 1976.), # 5tk B kit 1o k
»T4HT % Confusion Matrix #4328
* DE R OBR OB MENEETH S,
AR CHREL M EEREELRATV5
%5, McReynolds & oBFge i3 EE T & % FL
Tuaiss, BERMEOBREORIARMETS
bo TOBR, FRIFEMIHEDCEHRY T A
ETHEEFIRETHE - Ehe, HREE
LiéE““ﬁ&hﬁﬁﬂ@%ﬁmﬁﬁwkm

T, S, 28OMELE LTI BIE
ShhIfesionthss,

BERINCHSIARE

EERD, RAEERCRCTHV bR SR
EORIGHAE# DL 5 kfEEO L o3 5
%3 Choice Reaction Time (C.R.T.) iz k

%5 E O BIFI¥IZ 3\ T (Charanie, J. D,
and Tikofsky, R.S., 1969, Weiner, F.F., and
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Singh, S., 1974), CR.T. 3 FAIFEL HER DIE
e o THEAE S, HMRRFANS (e e
W, LinLieaih, C.R.T.i3 CV B
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APPENDIX 1 A trial List of Phonetically Paired Discrimination Words with A Minimal
Phoneme Distinction. (List. 1A, 2A: Initial Consonant Pairs, List. 1B, 2B,:

Final Consonant Pairs.)

List. 1A.
Meaning Phonation

1 &k — £ [auta) — (buta)
cover-pig

2 &% — X3 (saru] —(zaru)
monkey-basket

3 $h —o>h [(mori]—(nofri)
forest-paste

4 FhH — &h (sori]—Ctori)
sleigh—bird

5 ¥ — Ai¥ (sobal—C[robal
buckwheat—donkey

6 ¥h — b (mari}—{ari]

ball—spear
7 b —<b {mura]—{(kura)
village—warehouse

8 & — hE& {taxi] — (Kax 1]
waterfall—Japanesepersimmon

9 FxH — 5%  [(sumi]—[umi]
charcoal—sea

10 <% — 5% (xuma]—(u ma)
bear—horse

List. 2A.

1 &5 — 13h {sara) — (bara)
dish—rose

2 Sx — D% (ewe] — [tsue)
whistle—stick

3 L — 3L (mugi)—C(sugil
insects—rice

4 ¥+ — et (basu)—C(nasul
bus—eggplant

5 &uv— fobw (sai) — (tai)
hhinoceros—seabream

6 HbA — FA [moN] — (hoN)
gate—book

7 »oh — b Cesuf1)—(juri)
fishing—lily

8§ X» — »¥»  [(samel—(kame]
shark—tortoise

9 ®h — 2 (jene) —(kane]
roof—bell

10 2 — iz {taxo) — (hako]
octopus—box

List. 1B.
Meaning Phonation
11 72 — X (kawa)—{kaba)

river—hippopotamus

12 7e&x — L {nam i}—(na¢i]
wave—pear

13 o4 — v (¢imo]—(¢1to)
rope—person

4 »HL — HD Lagi] — Laril
foot—ant

15 s — 5T (#une}— [sude]
boat—writtingbrush

16 v — s (iwa) — [ iKa)
rock—cuttlefish

17 p — MF  (xemel—(kage]
tortoise—shadow

18 /e — {hata]—Chaka)
flag—grave

19 <h — <& Oard—{kugi)
chestnut—nail

20 Wi — vz (ke — (€]
pond—house

List. 2B.

11 @ — @& Gubil — (Gumi)
finger—bow

11 <b — <K& (ruwa]—(Kusa)
hoe—grass

13 b — izt Chaygid—Chagt)
bee—bridge

4 v — vd o Lisu) — (i)
chair—dog

15 L — bk (wagiJ—[wapni)
eagle—alligator

16 & — & (mato]—[mado]
taget—window

17 20" — %2 &  (ebi] — (ex1]
lobster—station

18 U — ¥  (neqzi)—(negil
screw—welshonion

19 »& — »¥&  (koki)— (Kogi)
Japanesepersimmon—key

20 M — hk (kago]— [(kao)

cage—face



& GEEEROEE A5 5 Distinctive Features oF# ) i & + oS 113

ACQUISITION OF CUE VALUE OF
DISTINCTIVE FEATURES IN
SPEECH SOUND DISCRIMINATION

OF MENTALLY RETARDED
CHILDREN

GENZABURO MORI
Department of Special Education

SUMMARY

The present study was designed to examine the utility of distinctive features as an
informative cue in speech perception of mentally retarded children. Twenty five subjects
have been performed three kinds of task. Results of task I, in which speech comprehension
was tested by the method of matching an auditory stimulus input to a visual picture word,
have shown that speech sound comprehension was depended to the degree of chronological
age and mental retardation (See Fig. 1).

In task II, these subjects was heard by head-phone the play-backed speech sound
stimulus which have been recorded in female standard speech of phonetically paired
words as shown in Appendix I, List 1. The Ss. have been responded to List 1 speech in which
initial cosonant phonemes or final consonant phonemes differed 1,2,3, or 4 distinctive
features as proposed by Jakobson, Fant, and Halle (1952). Response measure was adopted a
finger pointing response to a visual picture word in corresponding to play-backed speech
sound stimulus.

Subject’s discrmination response errors showed in Fig. 2, have decreased as much as
distinctive features in speech sound discrimination task of Japanese two syllables meanin-
gful words with minimal paired phoneme distinction.

Responding to phonetically paired two words showed in Appendix I, List 2, in exper-
imental task III, the Ss. were required to identify or discriminate the succesive stimulus
which is same speech sound or different one. A numbers of distinctive features have contri-
buced to facilitate the correct identification and discrimination of speech sound stimulus
(See Table, 6). Results of task IT and task I have suggested that a distinctive feature was
an informative cue value for speech sound discrimination of the retarded.

These subjects have been acquired the ability to utilize the distinctive features as
an informative, and functional cue about ten years old.

It is suggested that a distinctive features analysis may offer a more efficient approach
to speech perception of mentally retarded children.



