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BIROMEEDORE BT 3%

HROEFENORECHT 55R

I E

HELREOBEEBEE L DT ELOBHRLILVE
ATERN, BROTHEHERET 2MIEIEE<HY
Wb, ZHEEROBBEEINTWS THETENT ©
FEMIPIT AR S L ASI bR, T2 P
THe? TE2 192145 Dawson,d 193041z Wellman,
Case, Mengert, Bradbury,® 1931542 Travis,® 1934
4EIziE Poole® 1050481z Roef 10524E17 Templin® s
X E S RO RIS T SRS R SN,
FOBH LS TFIMBI SN TABR, HAE T,
1M43FTRR S N2 HIP” OWIEOMd, 19605ED
NS, 19BLEEMFHY, 19624, 66, 1965
£, BTEEDLGAR, FTHEW, 196748, R DR
ROMEH T VHERRBESE LTI,

IR EEEEFEL T, RRREECE
EELTEL TN, HEIHEEHRLEEGLTH L
ZELRAB = BT LHIERMIDLRNTFEL RS
Hhd, BRSO T L SENIERTE ALY 2]
BobbhhTH Y, ToOXRHE, WEENOBSEORE
THI TS I ERERICIMIS R TS, IO
WD ORBROBRBR I dE, —A—~A
DT ELDRERAORROBELNA ZENTE, B
FCRERE T T 262, T THMELBILTHS
FELITHL UL, BHEBRIBT TR &N T
B

ZZThibhd, 2LV 6K TOHEOMNE
EHIEDISITREL TP bR -EVMB7
DNIERTEET o720 £ T BRI ED B IEF
THREL T I P, BRMCHE 2T 4T

_.Jg"\ WX e ‘/.:g‘\ ﬁﬁnﬂh\ ﬁ.ﬁg"\ ‘—‘/'t'ﬁ'g'\ Z

Wrgew B H " F
2 N ®HmETF
N B F
B FF ER

i)

T ~TE FNUIZTEOFOYETHY, Ihs
DEIFEGPEEDCERBLYN I LR EFARDE
FAGRATETHBN, 72 LM E 3 THEOMEMAN
RELWEBRIZ LW €, bbbz, D2tk
D634 g TOHRNOBEGIIB T SHETIE O RH
B 229, FEFOWTE LV ORET 5%
{EE4 &, DELVWIEORERT 2 B 0IRMERUDIFT
MELICCWESFERAL L2 HE L, TEL
196645 4 AIzBA L. 6TEILA ETIEH I IMITT & 9
WU ROT EL DT ST 2R B2 L e N TH
72

B1E RESSAK

Table 1. The Number of Subjects examined

N % 2
2:0 13 13 26
2:6 21 21 42
3:0 25 23 50
3:6 25 25 SO
4:0 25 25 - 50
416 25 25 50
5:0 24 24 48
5:4 25 25 S0
6.0 25 25 50 '
6:6 15 15 30

| aat 446
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I 5.

1% ®
AFPEOTF EbORRAE L L TRRENERRY

BEAWMO 4 2OGRBOBNEL Y, 4FUTFOFE

b OERHL, ARRABEPIETRISENE, SRR

R

BEWNLFLEL, F—A) —2—2IRT 5 F L
b, BUEHEEOHAOTEONBEBL I ENTER
(B2, Lo SHHRERAOR RSN
FIEAH LIoS ML TE Y, BRBIIEEAFLE
BREREOFELTH D,

=

L]

Bk WENE
Table 2, Subjects examined
Fol2:0] 2:6 | 3:0 | 316 | 4
wam S Blx| g x|B|x|B|x|B
TREICRL R Loy
TEEELAER | | . 5
Apashfiem | |
REsh#E | ' d 3 9o 9 7
gEHRR (1o 8 19 15 19 18 13 10 12
B .% 3 §i2'6 g 4 3 ¢
3 - pg g 21| 21] 28 25) 25 25 28

3 1 2l 2 4 4 12{ 28
10 3 6. 4 7 8 ) o] 48

217 7 -1y sl 7| 4] 18] 13 & 2| 88
71 7l 6 s 2 4 ¢ 2 2 "7

4 ¢ 74 2 2 7 2 & g 4 112

4 2 2 3 il 1 45

25| 25§ 25] 24 24 25 25| 25 25 15| 15| 446

HBRECTRLYBWEDIDOF A FUE LN TF
ERREBITD, 2TATE, MEUBEO LT Y
VOB EBAER L. TOWMEIIHT - T,
—A—ADFE Y DmEE, Bh, EIEES B TS
WRETRETH 7205 B OAFLHEREREL, &
B EER b, SR EEREY TN
7 F EH AL, WEENREICT A - 2O T

F IR BENSESHE
Table 3. Age Distribution of the Subjects

B, S0HE O BETy  SMEHESAE b ER RPN 5 5 & i
L7FEbEBRI St Lz, $7, SEW, WHEER
REPOPRFEEDOT & IS LIZ oot FEOH
Sy, EFOIREOR - 7 JHRAOR S % BA THA
BIELLETHS S, FHILE 1 FTRT & 1210
B HY, £94BTERBEEATE LI L7,
EHHMRIBIE 3 TERTEY TH D, L

H y g A

£ 5 o |1 2 | 3 a | 5 |#m| 6 | 7z {8 | 9 {10 n.|&s
5 5 4 3 1 2 2 1 13 8 3 3 4 2 1 21
B e 2 3 2 2 2 2 13 1§ .8 .6 4 2 5| 21
s | B 6 4 4 8} 25 s| 3] -3 4 5} 51 =25
.k 8 1 i 3 2 0] 25 6 4 1| 4 41 6] 25

4 B 5 6 1 4 6 3| 25| 2 3| . 2 3 6 9l 25
*r 1 3 7 4 3 25]. 1 3 4 3 8 61 25

5 ) 2 6 2 2 5 7 24|+ 5 4 5 2 5 4 25
. 'y 3 6 4 3 4 4 24 2 2 4 3 8 6| 25
6 B 6 7 5 2 2 3 25 4 2 5 I 2 | 15
kg g 3 3 3 6 25 4 3 4 0 4 0 15
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2. REROIMER

FELOMEORBERARBFERELT DFLELN
RN BEIZL » 2o TWBERT, ZOREE T
WED, Lanbn/EBofEREEARLTEE, D—
BOFEEWL2hEAT, EhEBHiEdObL, F
EVIEOREASTHRMIRBEL TO6 T, #5
REL2GHTBFEENDZN, DOFETR, FEL
X DREREARY, ZRCHE S TRAS M BEOH
B ELITHELY, ERAZRERELAI TS VO
T HNHIUIREOFRL RS Z LT L. TORe
i, MITRHERERLIERT A I ENLETHY, R
BIERT BT < DA DB EBE LT @R e
b,

W BERTORE

bhbhhaE e L TBAZFOTFFEOMEREL R~
B, BREFE—E k4] ok 5
FERF+BELEILNTHZOT, (ka) (ki) (ku)
Cke)CkO)DB CHIEOMERMBEREZ 2 LilL. b
- &Y HFHEE L, YR, Ernest Richard Edward!h
03%/\’7‘“—%%3[% LTEEL TS X 9T, THFRE
DEFIFCTFHF LRI R T L TEsT5 Y
D& BEE L—'Clm%%r)x LELWESRB, TR, &l
EXNFTRELLHTEE i EESbbTHENL
Sy XFETaJjkal# kiTzlka [r)ke [=2)
ko, T=1lmaltmifsa] mufl ) mel%]) mod

hIROREHR OB BT 55T

A HAREFRE ()

Table 4. Japanese Consonant Sounds

|| B2 | BE beprs
v L e |
L A N

AR IR 72 b DTHB] EHBDT, KBS
HIRTIEA LI ZOWEY T, BEERL 2 N5N2K
i, KEOSIRMCH 2 & 5 a2y ] (samku),
[& 74w ] (taksan), [k b ] (¢to) Dk 3t H25
EnBERRET DI EMHB R, bhba&EY
EXRIHODERFNELLT, —BIE h & T
Bt E SN, T RUOETOMETRES Ao
(k-ta) DWYTEABZLE LT

% THRHERE %%%Tauﬁfn\axﬁﬁiﬁt
RHBNTND EXREOTHE (FL4F—TFOBEY
ERELT) HE, SONTIHEHFLMUEL CGES5 D,

EXdNT, (RKIFm)BZTelsdbohd i bR FOMERIBEFTRB LT Ui, B4B0F FHLD 5
5%k fEREmcHERLES
Table 5. Speech Sounds used in the Articulation Test
'3 g 1 s |.2z [ t d p b n ol om h T il w o oe¥] n* |
ka ga sa za ta da | pa ba na | ma | ha ra | ja wa
ki gl _ pi bi ni | mi [ - | ri S
ku | .gu | su | zu | | pa{ Bu | nu | mu] T | ju
ke ge | se ze te de pe ‘be. ne [ me ¢ he | re
ko go so. | zo | .to [ do po bo. | no | mo [ hoe | ro [ .jo. -
. ’ -l
tsu | dzu* ‘Fu
S 3 tf { ds* -
kia | gja¥| [a za | tfa | dza®| pja¥| bja* | nja*{ mja*] hja | ria¥
S T O AT R = R B A _
kiw | giw | fu | zw { tfu [ dzw¥| pju*] bju*| nju { mju| hju*| rjex
. Je* | ze | tfe¥| dze¥; . . B ‘
kjo { gjo | fo | z0 | tfo [ dzo*| pjo* | bjo [ njo*| mjo*| hjo*| rjo*

¢ EM3fERL ::f::m—;r:ﬁf‘): L
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Table 6. Words used for Articulation Test
BE| B O®W N Z R l@w| & MW o EOR
ka | »n& Bank T 0a | #-25 MR AN
ki | 248 WEZBE | ohE gi | FAM BIZEY 58¥%
" ku | (DL 23 FF e gu | Fe—7 A D AN
ke | Wiy s W ge | Wr: YD 6354
ko | =3 Doy faz go | WA LAZS U hat
na | zateo I Bax | Basn ma | F<5 7 &
ai {WALA BEAE S | 2T mi | Bk DHE T
nu | @i T Vi mu | ¥l gl TARYY =
-ne | DA BV R HHR me | R B M
no | HLEY AN E7 s mo | 3% Biba ob
s |53 TEEN 'L za | 5 BEREA | IE
su e By AR zu | FTA 2TA et
se | #AD 5OEA ‘Bag ze | AR BEA M
so | £b 55 %4 BaE 20 | &3 LN LI ’
Ja | Lez Boledi |LESLe s | LehWi

Ji fL-w oL | @EsL sl | UCAle |RALA BEL

fu | vas2V—a 5ATALY || 30 |pa—-2 ZUwH XA

fe ‘ ‘ ‘ 3¢ | v=y b F .
fo | L&3ED Lolaed- [LE3®5L x| 20 [Le3A BARALE
kia |#+520 | BEecas gia |
Kiu | g — Rexey giv | F¥o 51203 o
kjo | && 3 To¥:d gjo BIXAELD | BAF
‘na | i . . mja

nu ' Fw it mju

no mjo

Bo0n) () BEE () GuIhh oo 430)
DHEEAN, (2) & (d2), (5] & (45) 1, AAHEH
T 505 OFTENBE, LA ERURONE
Wiead, (2) & (5) OFH—Liz, IHFELKR

LB 3720, D2F 0t 6 FHIEBLTOFE D

RUARBAETID I E, DULINLBHETH D T -

E DV TRETHEIIE, DRICHEESLHLY
'ﬂ‘ln ETHB I LR, THROBEISR MRS
NSRS, PRI TE - TRETF &7
LOBG L LEORE BEOKRE, HEoFRLREE
BECUTHESRA Tal, L, BATAHSZE
BAGSE D @L<, Eink o T, BTLLLER
DFFAL > TORV L DL RTEBTAND Z LT

aarLiotetb\mﬁéﬁ%ufaﬁmu\%o’

uung")%*if‘ lgg)l) SOA, 2) N 3) %}\-lﬁﬁ

T35EH5EMLA AR RO EEFIZEL TS,
Did, DBERE DFepE-5 &5 (ka) oF
kohf30® B OREE @ﬂﬁ&t%&é&ﬁk_

Fro Linl, (JUIEF LI (DO FOLSIEEHITE»
T2, 1B LPBYRHUEOL RS ZNFLH Y,
IDBE, 2BHAVE 1 ENS LSRN E

BALRWI LW ol i [Je), (ife) RUEE
Ol=wdlMzal Feellsallsal T¥ITH
al TE+ITEa)TE2), Tealleal Tyl
Feal 09420V ad (9 a) & HAEDORTH
WENBBEENRD L, TEVRBESEBDOHEY
T HAEE #AO#B&“#%€<‘&+QLtJﬁﬁ®ﬁ

R OBeRIT 1'4: mb%-..,,ﬁuﬁ L, 210 mHEEL
1,\55 iz quo _ a Lo
@ BERAER
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B OB 8 ¢ ROMEEIORICEIT 2R

s = m | & + | %8 rR|ss)® m | B + | B
T pa |t St b 5yt ba | A% hiFA %S
J.pl 7y AAUD Foa— - bi | U4 WIVAL e | Rl
jpe | TrAF TARFE | Eok bu | &6A BEREA Ya=7
| pe | vty TeRy be | ~y ¥ HBIY Bl
| po | Hyy b YRy Lot¥ bo [ &5 L TIZA LA
P ha | wnw B a | SAFv #F A ER
; he | ~F Bt xi DAZ EVA Hie
] ho [135% ZIEA ru ‘ {B%E »rEB
¢i | X2 HU3B re | va~¥F - Fre En
Fa | 45¢4 BhHA “BE S5 ro | eH, b = ey BLS
[ta {rgo B L da | #von— | praz B <7
| te | 7r¥ CLThles |&-T de | TAD HTWT T
fto | & AALED &= do | EH5ROXA N RED ES
jtu( o oLt AV dzu
|tia | 50102 Bbebi | Bdbe a | ew BRE Lo
[ g Wi <% u | B¢ L B
1tha | 5L o | E3bAA (D&
1 tre : ‘ , .

{tho|Faav—t 1515525 wa | bRy by TAb
?ma bja
| pju bju
] pio bjo | TFg 51 A
fhia | D<A tia o
J b} : riu
_;:‘hjo rjo

1D HefERigsy - v

ZO20 DFHTEE SO0~ F (19.5C%13)
REEHLL, AR LZL0REE L 2N
TUOb L TEARE] DL R TELLANZ DD
v YR v, <

2) WSk A
FLEOCRERLTRETEY, SELELFET O
CEk, BOFORELAEHE S ETRELPT
THEDIT, WERERER L v Fr-TF (0CX
12.8) EZ L7z, - FIZRTB O 21000 HEREA-FRI L 72 13,

RN, 4 1B 57, WBOOEHBETR,

@ FELCHBORRERETHEL, 0. @0FE
TFEGREL BB TERN - 1B A, RELHRNGE
FWoltHETENYHB S 2OBEL CHETES

MESHEZBNEREETIDYVLTAYFI-TICA

e BMERG M, REFCEOEESMEL L, -
728, BAOTEL TR EFICEEE LD o 2z, #
BEEOFTOOFELETIOELE LY, Rllinhn
TW3LOREL bRz, i0obDEEDDL
BAY LitoREERBEL V- TP TR
5T, BB, OOFEE{T54. BEOBEOTH
ST, Bl FEUPHRWIIRETEY, Bl
EOWSTHEBRURBE BEOTH ORI
H>TLE o/ FLONE LT LIEGE - AND
ARQTHhIACEL SR TEah o Ba1Tid, 2
VFEN = FOEROABMOL 51l -l B
EREEE LRV ERB L, AV Fh— FOEMIT
- DEL e E 22 R oBa3 Dok s
W, BEERRERSS—c L { BEMILENEE DTN
BELZBE, OB ERLLNIFUADHILE



HAR SR BRI E

ENALNIEE AV FTEIMALRG, R,
BEIBOHETEALAAYFRANLNDE X 5T L
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3. W E F &

BECFED —ALHEENHL, EOREENTE
HEILFHE—EOTTUML, &Y — Fi—isoF
LERELTbE o7, 544 6 THROERDTEY
DEER, ~AOREETTHHATH -T2 2F4 3
FEOTF EL OBFITE, —AOREERBIRLTE
FRERY, LI—APBREERFETRE LAY
Bohole, BEELTHLE3 NS LTHHRET
BoleDT, FELHBERTLT Clobhhbinniles
i3 WAL Ae v b ELSITHBL, BEHLTLES
LTHwhRWBsutnEEkE L, F7ch—FI
W G 7, AL By VIR 03 VESERERC S
Bl MR Er 0BT -TWHaN, BRobYy
EOUTELR, FLOTELR—BEROP 2 E5

BAfTMbLEEENO S — Vg a k5 Lz, &

B R LSO B LA Fv, 12k
ALERFOEEHEB L ST, $RBHIE, BT
TEEAD I LREREOT, HEBOKEL. UoR
HEMAL, BAZBOHTCAG00), (3] & 0, FEiy
W (diDy Ctudy (t, () Rl oFosRTERD L
FRivs7z,

4, BEEMOZRXE SIEEORED
—HEFLDONT

IOMFORBEHSRE T, FREEOETSE
DHEBUFENOBRBEZMOZ X & - EORBEO—
EORBEEABBWICHEILS, ZoREORSTE
E LT 5 ROMEENT - 720, —FlE AT 210
Bz Yy BAE LU, ~ADTEORBIELIBED
T 5 ROREENSFIRICFE L - TRET B Z LN
I LA, F#REZNEZNTNCHCT, SBREHM
h—EERT B IENTERD 720, 24T 2B
DERERE L FORELHE 7 ~ 7 (National RQ
-1685) 4o Uy (BUcBEE — AL F O & F T
B WD ABOERBEET ZOHHE ENWTHE LT
AL RERRTE 2 Ll 2R IHHOFE
b Ty FRERITHEMETETORWERS S HY,
> UEORBEFETECCERCRETE L udn
LZURRAT ETES,. JOFTLLE, WARACRSISE
BidEFeo- 21058 G L TR EBL THR D
T I9BREIC D THL—FE BB L2, 2B, 05

F4dl

FZOWELE TFAB.C.D.ELT2) D55, A,

B, CREEZERFNERODBZLDOT, T ED
DEFEORRE, D, ELV AL IRATHBLOT
BB, :

—HECBRHOEFLE LT, &ERZ20H 5 5 17 -
Fro HREBRINPNES L 7B E E LAY
RELS, OOFETE, BRESA-YE, £MEE
MR L TV BEEOLTEN 6, BOFRELDRE & —
KL TOBh, T—HKTHEhEARN, ALE L&
5Lel) EVOMBEANRMUA5be] 2REL, B
MIWES o] EERBLEHE, TUES Lol &b
SHEMCBILT, TLLI B TELb Mol bbMRaT
BRENTBOTHI—~FEEL, = NAWEOHE
THDIH, @OFETE, FHL-TERRERENS
HEOENTE, RE L DEREOENRZAENRDTH
0T, IOREOELGOREN, ZhENOREZD
BT, EOBE—BLTWErT—KTHD M E D,
FAE THhE] LS HEEE, Cld MhE) D [»
Fed ERBLTH, ZOBEORE L WEHRCkIFT
B30T, MHOKka)E I TBIL Tk, BEN—~B
LTV B0 THENEFT—T LA E ot MT.
M EH] 5 BEORTE(2INE B EFETH 5
DT AR THhal ER FHEil LRFSLAD
& N3l 2 T3] ERBLTVSATE—RLTWS
By Csa)EE M) & T8 EbRoTREL T B
TAR—F & B LTz,

WOFEOBE, FNENORTOWTEARTR
—HTH>MEBDOI, &SR IOERCHREL
BofTof, ALBEDHEAI DWTARSB L, T~
BRGENERTILSB, LML, ZOBE, AdiL
TEAWOBBER- TRE LA E 3 nidbhn b b
BLEBOFMNE (B TREEL TWEM L LARL,
FBROWT SRR EBBRLNE, 2O Lk

Choy BB LS I EEELIBSEL TR5 LR

(89.5) U EHEVOBY &AL LT, (80T, BB
PRI HFERALO6 55 DT, 20.2% 80, —EEE100
%D B3N 19.8% LA, HENEMORED —5KEE
BETEBIRTEY T, BREITTA%TH 75,

@OHFEOBE & OOBE L BROFET—FEL
He e, HBFMMUFTF L FRERT L » 7 BRE
90.06% &7 0, FH—HBEFT L. BTREHEHE
nBbhB LS, WEQOHEOMITE, —FET)
RO AR ASRE, T, ENTNORIEEN,
HEGEO—2—DPRA LW E B IBREOT BT
BUTERL TEWREE, O0BEO—IIEIIEN -
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X AHEZBMORBEO—ZRE (HE2)

Table 7. Agreement among Examiners on Table 8.
recording Speech Sounds heard
? a | B c D E A B c D E
A — 79.8%| 73.7%| 75.8%| 76.0% A — | 92.9%| 90.1%] 89.3%| 89.3%
B 79, 8% — 74.4%| 79.1%| 81.1% B 92.9% - 85.8%| 89.8%| 90.3%
C 73.7%| 74.4% — 70.2%| 71.2% C 90.1%| 88.8% — 86.2%| 87.7%
"D 75.8% 79.1%| 70.2% — | 92.4% D 89.3%| 89.8% 86.2%| — | 96.2%
E 76.0%| 8i.1%| 71.2%| 92.4% — E 89.3%| 90.3%| 87.8%| 956.2% —

7ot (OOBE T, LNENIEROR R, - 708
SHEDHY, —HENMELTRIOEELLNG, WED
BEHOPENISI. IH TRIBET <EFEE TR 2 L
M IORIEIBE LT, -@O0FEO—FEORT M
90.06 % THD I & EEIT, ERSOGEEER F WD
DEARATTEINDS,

A OUIRAS L HMAFEO—FEIL, £
DEAENAELNT, Bb, D, EMT@, A, B, C
BRIl T Y Ee—FEE S, T, Dy, BE
by HEIERIZE ZABFCOVWT, 13 A £ 0B

I #

. BHEooEE

BHOB—BEE LT, X382, $4nESHT
BLII, ENFNOEFE2 UMTIEL KTy
CONEE LS~ LT, Wl (ka) M & 5 &,
Eé\ ﬁéﬁ‘t{\ Tl"l‘_@%\gﬁﬁ\ %g- ) %E@ Eka] iElc
FOFRLEBEL B RFELOARE LS, 2
Dei—e vy F—UEHE ML . BT 2E, BEL
Ly Tohom, mE, Tuvnho (ka) FEL R
TEIN BELRME BED, TwBIn b
B, pEO Cka) AL ¢ HEAR, bEubs
B, FTwi, Evorzk 51T, BEL ERTTRIEL ¢
PR it BTN S5k EE TR
M, GG, BR TGN -7 £ 5.3 5 1 RERIE
ERLCCWBFELDOARELS N2 L, #=ie, M
B BEPR, Tvho (ka) TS, pEii, T
WE ) T TRAEREL S CER T
EVONBEELL~HEL, ZAFNDA— Ry 5 — 0k
T L7,

R T BT D, AR OS A LWIES

CHRELLELTWBDT,

f ELSHEFELEEHFEL T35, A, By COH
b LT S TR T TR L CRBLAOT, %
DUEORBERBE, Ay By, CHTIIATC
B RBROIEREND 2 L RS bl b ThB,
A, THFNY B Tia Dy B2 TBTA
D ERALTCOBM Al TBE>~YL, B I3
ou Y L, cmr$§>&wja%ﬁutuu& B -
T Dy ERIO—FRE, HA 5 TEE W 3SR
ST DTHR I EEIEND,

#

DA, ELWEFIIONWT, W orOBEIRTTE
i, bivbhid, TOTELISFLE] EWHFE
FMEEL <EABZ LWL, MAW, s fka)
Frkalok 5% ko) Dk 57, HBWEE S D (sa)
FEJal Ok 52 (52 0L 5 b g e LT
CBGE, TRTEE LR T, ¥+ R, &, VEH

T BEORAE LOEEROE 3, AREOZIET
HZWOTCEL Libol. @ MEo2L7] 2 bw <
L#zd EW3FELRMRYBY, WlBA2sw, (k)
Cru) FHzBIL THIEL W
Wl L R0 TONE, B E T3 (k) ¥
OWERBELZ Z ERBHRDOT, b lhl T
i ERED-TLE>Thdhd, IO 5 2Be
QIEE LAhoin, T @EABA, E7V/ VDX
SR TR0 - THB38EY, (bR moln’
FRELL T, EBEREHL-TLESOTE &L %
Bt WF - KT~ b, LTALe—=LTAL
o Db->LY, BVB—-HLB, BkIoLEI, T
2L AAL e Zhy ERF-F VT REDE 51E
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‘Table 9, Percentage of Mastery of Correct Speech Sound

S L Y c2:6 | s:0 16 4:0 4:6 : : 6:0 6.
T 2:o 16 ©8:0 3 : 5:0 516 : .1 6
il - -
Bl m e |||l |xln|x |2 x|s]lx|8|c|z|x|8][x|8]x%
% 13 | 13 | 21 | 20 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 24 | 2¢ | 25 [ 25 | 25 [ 25 | 15 | 15
ka 8a.5| 69.20 95.2 90.4 95.01 100 | 92,0 96.00 95.0] $6.0/ 100 | 100 |00 | 87.5 96,0100 | 100 100 | 93.3 93.3
ki 54,6l 61.5| 66.7} 85.7| 76.0, 88.0| 76.0] 96.0| 956.0 100 | 100 |100 |00 | 100 | 100 |100 | 100 |100 [100 | 100
ku - 61,80 76.9| 85.7] 71.4] 76.0, 96.0| 92.0] 96.0| 92.0 100 | 92.0/100 | 100 |100 | 100 |100 | 96.0| 96.0] 100 | 100
.ke 46,21 61,5 80.9- 85.7] 80.0; 92.0[ 88.0 96,0 92.0{ 100 100 100 100 100 100 100 100 100 93,3 100
ko 76.9) 84,6l 85,7 85.7] 88.00 96.0| 95.0] 96.0 96.0| 96.0] 92,0100 |100 | 100 | 100 | 96.0 100 {100 |100 | 100
93 80.8| 46.1f 80.9| 7i.4 8.0 76,0 84.0] 88,0 92,00 100 | 92.0] 95.0] 2.0 92.0 92.0/ 100 |100 | 100 | 100 |100
gl T 54.6). 46.1] 66.0| 7i.4] 76.0 88,0 8.0l 96.0] 96,0100 [100 | 96.0[ 100 | 100 | 9.0 100 | 100 |100 | 100 | 100
gu 385" 46.1| 61.9] 71.4| 80.0 92.0 88.0] 92.0/ 100 |100.| 88.0] 96.0] 92.0] 92.0/ 100 | 96.0 100 | 100 | 100 | 1CO
ge .o - 54,60 46,1 85.7| 76.1] 76.0] 84.0 96.0| 96.0[ 88.0( 100 96,00 96.0] 100 100 G6.0| 100 100 100 92.2| 100
go O} 9L5 46.1| 809 80,9 84.00 100 | 92.00 100 | 92.0[ 100 | 100 | 96.0/ 100 [100 | 96.0/100 | 100 |100 |100 | 100
sa 15.4 7.7 -19.0| 14.3( 48,0 64.0] 60.0y 60,0 80.0| 80.0] 80,0 80.0| a7.5 91.7| 84.0] 96.¢| 96.0 100 93.38| 93,3
su 4] 7.7 9.5 19.0] 32,0 64.0| 56.0; 64,01 80,0 88.0| 84.0| 88.0[ 92.0; 2.0 84.0] 92.0 92,0 100 86,7 93.3
| se 15.4] 15.4 9.5 19,0 32,0 60,0 64.0; 68.0Q 76,0 80.0| 84.0Q) 80.0_91.7 100 84.0] 100 100 96,00 93,3 100
— 50 7.7| 15.4] 19.0] 9.5 36.0] 52.0 52.0; 56.0| 68.0| 80.0| 80.0| 80.0] 92.0l 100 | 88.0] 96.0] 96.0 100 | 2.3 93.3
[=)]
= 2a 7.7 7.7 9.5 9.5 40,0 44.0 48.0 56.0 76.0| 80.0| 88.0| 92,01 87.5 -87.5] 84.0] 96.0 96.00 92.0] 80.0| 100
| zu ) 7.7| 4.8 14.3] 32,00 60.0/ 60,0 52.0] 72.0| £4.0| 88.0| 80.0 83.3 95.8 88.00 100 | 96,0 100 | 93.3 93.3
ze 7.7 .23.1.°19.¢] 14.3 36,0 56.0/ 48.00 60.0] 76.0| 88.0| 88.0] 84.0 87.5 91.7] 84.0l 100 | s8.0] 96.0] 86.7 93.3
z0 7.7|. 38.5 14.3 19.0] 26.0| 72.0] 26.00 44,0 ¢8.0] 84.0| 76.0, 88.0 87.5 83.3 s4.q 92.0] 92.0| 9s.0| 86.7 93.3
ra 46,20 46,21 71,4 52.4 76,0 76.0] 72,01 72.C| ¢2.0| 92.0| 92.0¢ 92.0| 95.8 95.8 100 100 100 100 100 100
Y - 53.8 46.2] 57.1 76.2] 88,0 92.G] 84.0] 84.0| 84.0| 100 88.0; 956.0( 100 100 | 100 100 100 100 100 100
ra 61.5] 61.5] 76.2 66,71 96.0] 92,0 92,0 92,0 88,0 96.0] 96.0¢ 956.0] 91.7| 100 100 100 100 100 100 100
re 16,2 69.2] s1.9| 61.9 72.0| 76.0] 80.0| 76.0] €0.0] 100 | 96.0f 88.0] 95.8 100 | 96.0 100 | 100 |100 | 100 | 100
10 38.5| 84.6 61.9 88.1| 76.0| 76.0| 80.0| 8.0 84.0{100 | 92.0 8.0 95.8 95.8 92.0100 | 100 |100 | 100 | 100
ha 29,20 25,0 71.4 90.5 100 {100 | 92.04 100 {100 | 100 | 96,0/ 100 | 100 | 100 j100 | 100 | 96.0 100 | 0.0 100 .
he 38.5 46,2 52.4) 52.4 72.0| 72.0 76.00 80.0| 76.0| 96.0 100 | 96.0 100 | 100 | 92.0 92.0] 96.0| 100 | 85.7| 100
ho 61.5 84,6 71.4 90.5 88.0| 96.0 88.0] 100 | 100 | 96.00 95.0] 96.0] 100 [ 100 | 100 | 96.0l 100 | 100 | 93.3 100
i 15.4] 61,5 52.4 85.7] 84.Cl 84.0 64.0] 88.00 92.3 92.3] 92,3100 | 95.8 100 100 | 96.0] 92.3 100 | 6.7 100
Fu 61.5 '61.5| 61.9 81.0, 80.0; 84.0, 88.0] 92.0f 96.0] 100 | 100 | 100 | ¢5.8 100 | 95.8 100 | 9.0 100 | 100 | 100
ta 76,9 84.6/ 100 [ 100 | 96.00 100 [ 100" ] 100 100 {100 [100 [100 (100 [100 [100 100 | 100 [100 | 100 | 100
te 69.20 69.2] 71.4] 8.0 72.0] 72.0] 76.0 76.0] 60.0] 96.0] 8.0 84.0 87.5 91.7| 88.0] 88.0] 76.0f 80.0| 53.3 ¢3.3
to 53.8] 9.2 0.5 85.7) 100 | 100 | 96,0100 | 96.0] 100 | 100 | 100 | 100 | 100 |100 {100 | 100 |100 | $3.3 100
tsu 7.7 © | 14.3] 14.3] 24.0] 64.0/ 52.0| 56.0| 72.¢| 88.0] 0.0 62.0 7.5 91.7| 84.0| 100 | 96.0| 95,0 93.3 100
da . 46.2| 46.2 71.4| 66.7] 80.0] 88.0l 80.0| 76.0] 80.0] &0.0f 92.0] 92.0] 95.8 95.8 92.0l 160 | 92.0| 92.0[ 100 | 100
de ' 38.5| 53.8- 61,9 57.1] 84.0] 80,0 80.0] 96.0] 80.0 100 92,0 100 91.7] 91.7] 96.0] 100 92.0 100 100 93.3
dq X 38. 5 6972 90, 5 :76.2 80.0| 80.0] 80.0, 96.0| 76.0] 100 92, (| 920 87.95] 100 96.0| 100 96.0( 100 100 100
. Ja -30.8| 30,8 33.4 47.6 60,0 76.0] 76.0] 76.0] 96.0] 92.0] 80.0] 84.0| 9.0 91.7l 88.0{ 100 | 96.0| 96,0 86.7 93.3
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It 7.7 23.1] 33.3 42,9 64.Cf 80,0 76,0 88.0] 96.0| 92,0 100 88.0] 100 | 91.7] 92.¢f 100 $6.0] 100 93,3 100
fu 23,00 28,67 47.7| 47.9 76.¢] 76.0| 60,0, 80.0) 92.0| 92,0 88,0 88.0{ 96.0| 100 92,0 100 92,01 100 93.3 100
fo 308 15.4] 28.6] 8.t 68.¢] 5.0 72,0 72.0| 80.0| 76.2 76.2] 84.0| 58.3 83.3] 84.0 84.0| 80.0] 80.0| 80.0] 93.
%a 46,2| 84.6] 85.7] 90.5 92.C| 100 {100 | 100 | 100 | 100 92,0 100 95.8 100 96,00 100 [ 100 [ 100 | 100 100
i é1.5] 84,6 76,25 95,2 88.C| 100 92.0| 100 96.0| 100 96.00 100 | 100 [ 100 | 100 | 100 96.0{ 100 | 100 | 100
U 53.8 76.9] 95.20 90,5 -96.¢) 96.0| 84.0/ 88.0] 100 [ 100 {100 92.0[ 100 (100 [ 100 {100 (100 {100 |00 | lOO
ze 30.80 84.6 71.4] 71,4 84.¢} 76,0 92,0 92.0] 88.0] 96.0| 92.0 96.0| 95.8 100 92.01 100 | 100 96.01 8.7 100
30 69,20 76.9, 85.7 857 92.¢f 96.0| 96.0| £0.0[ 100 96.0| 100 96.0 95.8 100 | 100 | 100 | 100 | 100 |} 100 | 100
na 53.8 76.9; 85,7 90.5| 96.0 100 95,0l 96.00 100 | 100 | 1060 | 100 | 100 [ 100 | 100 [100 [ 100 [100 | 100 | 100
ni 61.5] 69.21 76,2 66,9 9$2.¢] 96.0r 88.0] 100 [ 100 | 100 96,0 100 | 100 | 100 96.0] 100 | 100 [ 100 |100 | 100
nu 38.5 76.9] 57.6] 61.9] 64.c[ 64.0; 64.00 88,0 80.,0f 96.Q 964 92.0 95.8 100 1100 100 | 100 | 96,0/ 100 {100
ne 61,5 61.5| 1.9 S57.1] 80.00 64.0] 84.0) 84.0] 76.0| 88.Q) 92.0f 88.0{ 100 91,7 96,0 100 96.0; 96.0[ 100 | 100
no 69.2] 61,5 71.4| 66.7] 84.0] 84.0] 80.0; 96.0f 96.0[ 96.Qy 96.00 96.0] 100 | 100 | 100 95.8| 100 } 100 | 100 | 100
ma 84.6] 84.6] 81.0| 95.2/ 100 | 100 | 100 96,01 100 | 96.0; 100 96.0] 100 | 100 00 | 100 [100 100 | 100 | 100
mi 69.2| 76.9] 71,00 95.2 92.0 100 96.0| 96,00 92,0 96.0] 100 | 100 {100 | 100 95,00 100 [ 100 [100 100 |10
mu 53.8] 76.9] 76.2 8.0 96,0 96.0 96.00 9200 92,0 96.01 100 [ 100 | 100 95,8 100 ] 100 | 100 | 100 | 100 | 100
me 76.9| 84.6| 76.2f 85.7] 88,0 96.0( 100 92,01 956.0 100 | 100 | 100 [ 100 9.8/ 100 | 100 100 [ 100 [100 | 100
mo 84, 6( 100 85.7] 90.5 96.0 100 96,01 200 96,00 96.00 96.0f 100 | 100 95,8 100 | 100 | 100 } 100 | 100 | 10O
pa 69.2| 69.2| 76,2 95.2 92.0| 96.0| 92.0, 96.0| 96.0] 100 96.01 96.0] 100 | 100 [ 100 [ 100 96.01 96.0; 80,0i 100
pi 88.5| 61.5 s1.9 76,2 84,00 92.0] 84,0 84.0 96.0] 84.0; 96,0100 | 100 | 100 (100 [100 | 100 | 100 | 100 | 100
pu 61.5 58.8 8571 8l 80.0] 80.0] 92.0f 84.0f 84.0] 88.0; 88,0 88.0] 100 | 95.8 96.0] 96.0[ 100 | 100 {100 ] 100
pe 61,5 53.8! 6.7 95.7] 84.0] 92.0; 100 | 100 88.0| 100 88.0| 100 {100 | t00 | 100 96.0{ 100 | 100 {100 | 10O
po 89.20 s1.8 90,5 90.5] 92.0] 92,00 92.0] 96.0 92.¢ 100 96.0/ 100 | 100 | 100 | 96.0[ 100 | 100 | 100 | 100 | 100
ba 84.6| 69.2| 90.5| 85.7] 92.0] 96.0] 96,0 96.0] 100 | 100 | 100 | 200 | 100 |100 | 100 | 100 |100 | 100 |00 100
bi 46.2 69.2] 90.5 90.5 96.0 100 | 100 96,0 96.01 100 96.0] 100 [ 100 (100 [ 100 [ 100 [100 | 100 | 100 | 100
“bu 69.2| 61.5 90,5 100 96.0] 100 | 100 96.0( 96.01 100 | 100 96.0 95.8 100 | 100 | 100 | 100 [100 100 | 100
be 53.8 69.2 76,2 85.7] 96.0; 96.0[ 100 | 100 [ 100 92,0 100 $6.00 100 {100 (100 (160 (100 {100 {100 | 100
bo 76,9 100 76,2 95.2 100 96,0, 100 96.01 100 | 100 | 100 | 100 | 100 1100 | 100 | 100 96,0] 00 [ 100 [ 100
ja 69.2) 61.5| 81.¢Q 85.7| 96.0 100 96,0/ 100 | 92.01 100 | 100 96.0] 100 | 100 | 100 | 100 [100 [100 100 | 100
u 38.5| 53.8 66.70 76.2] 64.00 100 | 96.00 96.0] 72.0] 96.0 92.0] 92.0] 95.8( 100 | 92.0] 88.0, 96,0/ 96.0; 93.3| 100
1o 76,9 84,6 85.7] 95.2 100 | 100 | ¢2.00 96.0( 100 {1100 ji100 | 100 | 100 | 100 | 100 | 100 | 10O | 100 93,3( 100
‘wa 23.1] 53.8 61.9 8l.0] 76.0| 88.00 84.0| 92.0| 84.0] 88.0[ 92.0[ 100 {100 91.7| 100 6.0/ 100 1100 [ 100 | 100
'kja 30.8| 46.2| s57.1 61.9| 60.0| 80.0] 76.0| 88.0] 76.0¢ 96.0] 92,0/ 92,0 95.8 100 88;0 100 95,0, 100 | 160 | 100
kju . 53.8] 69.2] ss5.7F 71.4] 88.0] 80.0| 92.0 96.0] 96.0] 100 96,0 96.00100 [ 100 | 100 96.0 100 | 96.0] 100 | 100
kjo 53.8] 69.20 57,1 81.0] 84.0] 92.0 92.¢ 100 88,0| 100 92,0} 88.00 95.8 100 92.0] 100 96.0 100 | 100 | 100
" gju 6.8 76.9 ‘s1.0f 76.20 84.0 95.0Qf 92.0 100 88.0; 100 ] 100 | 100 [ 100 | 100 100 | 100 | 100 00 | 100 | 100
gjo 61.5 61.5 81.00 81,0 84.0 88.0] 96.0 100 92,0, 100 | 100 | 100 | 100 | 100 96.0: 100 [ 100 | 100 93,3} 100
nu " 84.6| 84.4 90,5\ 85.7F 8%.01 100 [ 92.¢f 100 [ 100 [ 100 | 100 92.01 100 | 100 | 100 {100 | 100 | 100 | 100 | 10O
tfa 69.2 94.6] 71.4| 90,5 84.0| 100 84.0| 84.0] 100 96.0f 100 96.0( 100 95.8/ 100 | 100 [ 100 {100 100 | 100
tfi 69.2 92.8 76.21 90,5 96.0] 100 | 100 | 100 96.0 96.0r 96.0] 100 | 100 | 95.8 100 | 100 | 100 | 96.0] 93.3 100
tfu 92.3 100 [ 0.5 85.7y 92.(f 88.0] 100 96.0f 96.0f 96.0, 100 | 100 [ 100 {100 100 | 100 |00 | 100 ) 100 | 100
tfo 61.5 76.9| 76.21 85.7] 88.00 96.0] 96,00 96.0[ 96,0 100 96.0, 100 | 100 | 100 95.0] 100 | 100 [ 100 j100 {100
gja 38.5| 69.2 76.2( 7l.4] 76.0| 76,0, 84.0; 88.0| 84.0| 88.0| 88.0| 96.0; 83.3 100 96.0; 96.G; 96.0[ 100 | 100 | 100
hjo 15.4] 53.8 76.2] 81.0; 80.0] 84.0] 84.0] 96.0] 96.0] 96,0 $2.0] 96.0[ 100 {100 1100 96,0 100 1100 | 100 | 100
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‘Table 10, Development of Articulation of Each Speech Sound

N ao|2w| mo|3w| 410 [ 46 | 50 | 56 | 630 | 836
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Table 11. The Youngest age the Speech Sounds were given correctly by 76% of the Children .
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Table 14, Examples of Substitutions of Speech Sounds which are difficult to articulate -
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Development of Articulation of Speech Sounds of Japanese Children

Utako Noda, Yumike Iwamura, Keiko Naito, and Kiyomi Asukai

1. Purpose

To make a longitudinal study of articulation of speech sounds of Japanese children ranging in
age from 2 through 6 : 6 vears, and to get the normative data on the usual ages for the mastery
of speech sounds so that the degree of retardation in general articulation development may readily
be found and be useful for the remedial work with children having defective speech.

2. Method

210-item articulation test intending to determine the general adequacy of articulation of 80
Japanese speech sounds in three positions was given to 446 children (223 male, 223 female) normal
in intelligence and hearing. Each child’s articulation of specific speech sounds in selected words was
obtained by making each child utter the words spontaneously in response to the pictures shown by

the examiner.
3. Findings

I. The youngest age at which 75% or more of the children could articulate each speech
sound correctly:
1) Almost all the sounds including fm, b, p. t. d k g j thh z w, o n ki g bi b F, ¢ ¢j and
t) are mastered from 2 to 3 :5 years of age.
2) (] sound is mastered by the end of 3 years of age.
3) (s 2z ts] sounds are found to bz slow in development and are mastered by the end of 4
years of age.
I. The order of the mastery of each speech sound is as follows:

h
m—b—tf—t——k-—n—/g-—w—r—l—<S—ts
Vés L1 z

Py] d g

L. The sounds difficult to articulate were s, 2z, ts, f, o b ¢ B, k g d, n and w)

The types of errors found were omission, substitution, insertion and distortion.

The way a correct consonant sound is replaced with an incorrect one was quite the same
throughout all age levels regardless of the sex, though the degree differed.

There was a silght tendency that some medial sounds were more difficult for the children to
produce than the sounds occurring in the final and initial positions.

With the above data as a basis, we are now trying to devise a diagnostic articulation test.
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