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Effects of multiple-word utterance training using VOCA employing an experimental design in a
toddler without 2-word utterances
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Abstract

In a toddler aged two years and 11 months, showing 200 types of utterance at the 1-word level but no multiple
word utterances (>2-word utterances), we performed 2- and 3-word utterance training. Prior to training, a work
checklist was produced to clarify comprehended and expressed words, and nouns, verbs, and adjectives that can be
expressed were extracted. Based on the extracted words, the patterns of 2- and 3-word sentences were deter-
mined, and the extracted words were arranged as symbols on the overlay of the VOCA. In addition, objects (mod-
els, miniatures) of the extracted words were prepared. The subject was asked to perform matching-to-sample

tasks. To measure training effects, an experimental design in a case was used.
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As a result, the oral naming rate for 2- and 3-word sentences was almost 0% during the baseline period. In the-

confirmation period, the oral naming rate was almost 100% for 2-word sentences, 11% for 3-word sentences using

an action word task, but about 89% for the other 3-word sentence tasks. An interview with the mother showed

that the appearance rate of multiple sentences, which were used in the training, in daily life was more than 90%.

Key words: VOCA, word checklist, matching-to-sample, multiple-word utterances

[ix L o]

BAanFSEE R ORIk A T, MIEE, HHE,
TR 72 &, B O DR Bt e Wi ~L%¢Lé
DDA, SIEFEEDEN O LR DA 7 5
IS FERE m,ﬁﬁwﬁmmn@§%ﬁ%&&@
TR EN5.

WA, I3 —va MATEOIRE HWE L

T2 E  (Voice Output Communication Aid.
T, VOCA) ZHWH) A RSN TS
i, R E R O B & 5 Tt o
VOCA FII T BEPEIC DV TR LT B, % 72, i3
THBMEEEE~DO VOCA ZFIHI L7332 =
r—a REIZOVWTHE LTWwA. LaL, §
HEOFREOENOZRPAWR L FEB IS S
VOCA % w727 7u—F13, #H, #E5Y ok
WZHALNELEDD, WEZLLRCONPBIRTH 5.

Al HEE L NV OFEFEIZ200/EH 5 b OO,
TRELLEOLRERFED 2\ 2 %11 A ORI R
LT, VOCA #7353, =017 -
7o, ZTORER, BIEMRLIEIERSIREE o7z
SEB & #EER L 72D Tt 9 5.

(5 &l

1. #EEF=v 7Y AL

HRE, REGEEZTNL-OICERF =y 71 A
N (BIF, FEsEUADN) 2 ERL7-. FEEY A NI
%ﬁ%¢b , JAE, BhEd (BpERE) CRERCL 72
WERE, ZJERE (127K), ®h% (483h), LW - B
%%@@ﬁw,ﬁ%-ﬁ&%@ﬁa,ﬂﬁuﬁ%
SRERAL (2478), KA - #E - ZEME (5178),
Favo - 5t (305E), A - HAEt - #BE (4458,
BUERE (927%), Wil - %7 - HE (537H), U4 -
i & G5t - Bm (2738), D485RETH o 7.

AEEE ) A b CEMM L 72k, SREEO#E M (9/12),
R (10/12), B o FE (47/48), BLE (47/48),
FOW - BbErDFRN (23/24), HfF (24/24),
=) - kAo FRE (58/65), HFE (65/65), #KIH
DFW (13/15), PR (15/15), SRR O F i
(21/24), PifE (24/24), KB - @R - FEMED
FH (37/51), BR (32/51), FYL0W - HEToE
i (13/30), #fE (23/30), A - Hifk - B=EORM
(33/44), Hf# (38/44), BHEFEOERM (29/92),
H#E (90/92), WM - BT - EEOFRM (18/53),
P (36/53), fR&F - i & BT - FEoRH
(8/27), Hf# (25/27) TH-7-.

2. VOCA & ARG HEDOFEEL

AR ) A MO RINTE L4, BE, EEAY
Wi U7z, fhH L 725E2 SRR, ZRE o R
B L, VOCA DA+ — N—L A ICHit &
PURMELCEE L. F/2, Wil L-5E0HY
(B, I=7a27) L w5EE, A
il (FW) &K (VOCA) @ pointing (2 &
LRAEDbLDEEROONS (K1), ZOR,
VOCA ® ¥ ¥R )V % pointing 356 Z & T, ¥R
WA § 5 F 7555 VOCA 20 5 585 Sz,

AR ) A N S L 2B TR L 72 VOCA 7§
BELT O L) 12iE L.

(1) TERWER, + TH x5 72w, FE

TfFa, X, fa, 77—, DAZ, ADAg
DN NDOEYRR O FARE % 7o h /-1,
VOCA F D%+ 2 > > K )L % pointing L, KIZ,
"5 59720, OY YRV % pointing L T FEL%
TR L7z, i, "oz aTloonTnwbaEY
BRI IO F A4 7T VT2 L TH o 7.



(1) BARE R+ 1)

(3) HHREME
. WAL B2 5

EEIE
AlSL

(2) pointing #7# — WA — brHrEn

=0 o =

1 RARE (BY) & > KIL(VOCA) D pointing
ICEBRAEDHE

(2) "k, &, H, + TH, K=, + THx9
72w BE
I F 2T OHERLKR=IVOFHE Zfinh > T I
B (=7 V=) ZHWT, HUiz AR
THRAR LGS, "y, THy, T5x972v, OJF
|12 VOCA L3544 %Y R )V% pointing L, —i&
KRR S HL, 7 — 7 VN—rTI=Fa
TORERKR= IV ZmPT I ETHo72.
(3) ", &, #y + T, =M, A, + Th s
J 72 FE
AREPIR ORI E BARIE & L THIR S M2
£, VOCA L4352 v FL Ty, Ty, 76 &
9 72\ DJIEIC pointing L, —=iEX xR L7z, #H
ML, AREWE HROTIZIZD D Z L TH o7z,
(4) F=unT X, N, I=FaT7RELMHH
LT, =fECitE
DEDHTT)—=TBREA, BREESA, BOT,
LOF,y, BEohrT)— L, K, 75,
L, Bb, #h, XL, Z@ohTT)— 7
LY, BT, "y KN, kA, #l, avo; <, A
xR B sE TBRSA, £S5 (TFE0D I, A
BaENy FIZEM TBRESA, Xy F, §2 (=
RS DEH LR L. ML, ATE
RIZTFaTRETEHELHY IIERZ L THo
7z,

SPHRAEEE B NE Y T - a YEEERE B145

3. —HBIOFERTH A ~

N—=2 54 YT, VOCADF—/"—1L 11
FLE L7z Y RVIZonT, OBEICE ST/, =
FECOFREE A WE Lz, A T, AR (3
W) &R (VOCA) O pointing 12 & % AAE
HEIFEZIT o 72, BrRZETIE VOCA 2 T,
RAMNM (FY) #ReT, FEX, =EXO%REE
Rl L7z,

211y AR5 2 A, "= 5 4 ] 2 [al,
A 7 [\, BRZ 3 moEk2mE %8 1 EN)— AT
FEhti L 7-.

4. JEBI

B, 2811y A, ETERE2940g. —56E
FHRICHEZ L. AR ROEFRE, 25
DEDERERFENIIEAELRWTH > 72, W
T, BEDMAERL. ZEREIIHEREL VT, 2005
BEHY, ZaFhl. V2 AF ¥y =33 AR,
7 L—VBRBHELNI TEOHIH T, B O3
=h—, Tav s, FEAEAKE ENVIERDTED
Hot:. HENTA Y7 "B ETALNT. il
EZPACTWaAL, 5, T ZRWILAorf
DB AU FETdH - 72.

A BF 463 T I D 5 M 0 FLY VRS 1o 8 B A
Tld, EIEFER 211y AT, @E#h36» H, #HE -
P36 7 A, #tx21 0 A, &5 - PRl - EIEEE23 7
A, B - 5247 ACTh o7z EY K S-S
SEBERNHRATIE, 332 -3 VEER
BFC 1B ERGHE C B c. ST 0%E (H#H)
HERE 4-2 (3FFESH) T3mla L)L, 3
& (FH) L, FWAHHEAGE (+) T2l »
H LAV B EERREE b 2 oo (4), T (+)
T2WMBEELNVTH - 7.

(# £]

1. ZEICBT 5 O6EOFHZEL (K2)
LRIFENG L 72 R, SFEC ORI D
W, RUARHIHICR LT VOCA % 1E L < pointing T
E7BUBE (BT, VOCA %), VOCA 75 3fE S



SERRAMEEE BHUNE ) T = 3 VEARRE $145%

N2 B OEEHH - 72 EHE (LT, HE%),
RARI A BT 1 BEEOHEHED S - 72 UsE (DL
T, BHEHEEE), RARME R REXOHEHE
Do s (LUF, BIE B, RARNNT
* WCE=REXOBEREDY S - - e (LI, B
=RESCER) OB A 2 1R L.

N—RZA1VH EIEE ] R

ZEX
w0 / -, ” \ ; o
VA &

ZFEX

168 2@ME 3EB 4B sEE sEAE 7EE8

=#Ex

[ == e VOOA —+— 0 =t =EH [N e—m—EHEET |

2 BRAICHTBRCEDNFHEIL

N=AF A4 AT, 5L, =fEXEd0%T
Horz. MO VOCA ik, 1 H38.3% & 1K
Mofzs, 2EELBERE Y5 [EIHIX100% T,
6, 7HIHIZAE WAL, BEEEH T EN
A RET, 20%AIACHER L7z, HEHEEERE,
HIERE, R ORI OO L & I L7,
HIEREIE, 5MHFT20%55THR L7225, 6
M H46.34%, 7MRIE100% & RKE <2 LLz. B3
ZREXE, SHHEHFIFTO%THo 7225 61H
21.95%, 7MWMH66.67%&Z L7z, BEMTIE,
3 ENCHE ) RARIB O R%, —FE3, =03
R RIE LAY, SREE 3 M E $100%, —iE
WL, EHFRERREEIL M %REE TH - 729, BfF
FERLEDAME, 1M HE83.2%, 2ME90.6%, 3
H93.3% T, F389.0% Td - 7z.

2. MEI L DORISEOZEAL

(1) TAEWER, + T x5 72w, 38 (X3)
AR % BRI LR clE, 3%

ETRIF1IAS6MEETRITLEDEITREVAT
B HTI00% 2% L7z, VOCAZMEHLTIYAZ,
L), DX ICTRELEHKT 5 KGRI,

100

80

60

4

20

o L—m- ) *
1E8 2EEB 3EB 488 SE8 6EEB
=@ -VOCARFE = VOCAZEEX ok {BIE
—S—EREE el 55 55

3 TRYER +T5 85720, REORICEDNEL

HIE T RE R EL100% 1275 & 0 %2 L
7z,
(2) Uk, &, #, + TH, K-, + "Hx9
72wy BRE (B4
I=F 2T OH LR =) & AR L 725
BT, HEZEXEI1I255HMEETIZ0O%T
Ho72h, 6 HT23.53%, 7 HHT87.5%I2:E
L 7. VOCA Off ISR, [lASHE & 12 DA
L7-.

80 ’

NN /
TN
40 - -
.// >SN ,—"\ \\ /
ol < _a
% < -
0 i L

1=8 2E8 sE8 4E18 SEE 6EE 7E8

— . VOCAHEE —=—VOCAZIEY —e—VOCAZEX —e—{815

— —BREEE —e-BRTEY —e—BRIHT

B4 TFHK, B, B+ TE, R—+ ThEd70,
FREADRICEDZEAL

(3) Uik, &, #&, + Th, =AM, UM, + THx

72wy B (M5)

ARBLRR A RARIBUCAER L223SE TR, B%=
EXERIFI1IASS5EEFETIZ0O%THo 7225, 611
H38.46%, 7 [HHT9.91% 2% L 7. VOCA
ORISR, BIASETICON, WD L7
(4) F=nwnox, A, I=FaT7REZEH

LCH, =FEHE (M6)



100

80 A\ A

60 \.\ / '\
-~ N .

% e Nl N
L v N

20 N

o L= = -
188 2EE GEE 4QEEB SEIE 6EE  7EE
— . YOCAHEE —=—VOCAZIEEY —e—VOCASEN
—e—ifg —_— = P REHE ea=eHRTEY
—— BRI

X5 TH, =f&, @A, + TR &, &)+
54970, RERICEROZEAE

100 x < <.
80 - " // \\ ',"
60 \ \ ’.‘. :/ - \ A ,’/ /
TAY, K
\ \ I,I \‘{/\ - \" /
)

\ / ’«\ N\
W Y ; 73
\ .
IS / \ /\\," \/
;. /\_’ 4 N
20 ! \! 3 . ad
! . \ g
,’I N V:f
0 —m 2 o = d
1E8 2E8 3EEB 4EEB 5EE 6E8 718

— + VOCAEIE —=—VOCAZHEX —e—VOCA=IEX —e— {808

—_— —EHEE e e BHTIEY  em—— 5 ET

X6 K—JNJX, AW, S=ZF27KREEFEHL
ThHZ, =B IRERICEOEL

e NIEEOB) & TRB L 23E T, B3
SRRXEREF1I2~H6HEFZITIEONT, 7THHEHT
12.5% LfRWHER & o7, ZEBEICEVWES R
Mo -HIETFELEE, X50&FPKREVLONDT
FIHIX87.5% Tdh - 7-.

3. AIFECHAL72£3E o0 HEAETO MBI

A CHET L 72 £330 H A ETo BB 2 5
BT 572010, BED L RIBENILELOM &
IAEZIT o 72, AR, ARWFFEOIICHES L 2=
RO +BK, 0 OBFE) + 3 + 20K, T 02
#a) + o A + ZRo M EI390% L kT
Ho7z.

SPHRAEEE B NE Y T - a YEEERE B145

(£ =]
FIEHIC £ 2 55030, =D, N—2A 7

A UHNEIZ0 %, FEREMNIE, —FEXIZIZI00%, B
ERERRED =FE XN B RETH o 7275, ZDfho
ZRECGREIZBI %R T H - /2.

TREFREICE L C MR T o 3 AT A4 T100%
THolzZ b, KifFED VOCA = w7z A
EHOEREI L B HHIMPENTH o722 LAVR
Inz-.

SREOCGRETIE, TR, B, L+ THL, K-k
+Mh 9720, s, R FH, B+ T, =,
Mgy + "5 x )72, FEOLH 2, & EEHH)
+FY+ Ik, B OBEH) +& OEE) + 25Kk
5 A TOIH, SRR 89% L E o
72. L7=A>T, 22 THLARMIED VOCA % v
72 RAEDLEREIC L B HEIRPENTH 722
ERENTEEZRT LL, F=UnT A, A
¥, S=F2T7REEZHH L COBMEEDOA-7-=
FEOCRRRELE, WEFRMASEI11% LAROEER L o 7.
I, ZEEEREETUE, AR ORBER IR
WES %S00, Btk (BF) OFRBERIZES
DRV EEZ LN, KUIEOREOEL D S b
AT Do 7z LI L 72,

ZAEDO SR OZ M S;EL THALNIZZ &
&, BET, ZFECENSMET 5L, VOCA Off
HHENMET T2 THo7z. Zhid, HERET
% Z & T, VOCA Z M4 % EE v & Hr§
ARNRIBORIGTH -7z Bbhi. 72, JlFT
R L7223 o HEAGE TO BRI, #3r5
DOHERY TR LETH o722 L1, KIFFETH
RDDH o 12FRED HHENORALSHER SN2 L E 2
7z.

(32 #tl

1) HEEHRE  nkEE R O E R % FFo it
® VOCA FIHI WT BEVE T BE 3 % W 78 — 22 i 22 A%
IZB1F % VOCA it 1N & XFHRET) 7 B DRES —.
FEBRHE T 7836 (2) © 33-41, 1997

2) W B BEAMEEIE~D VOCA % FIH L



SERRAMEEE BHUNE ) T = 3 VEARRE $145%

ToaIa=g—3a VIRE, RESREE e VOCA Ol —a 3 2=/ —3 3 YITEIDOILKR
(5) :59-64, 1997. EESEEDARHEIC D W T — . E R EE 740 (1)
3) FEMHPERE, BY 1 SERERERICNTS 1 71-81, 2002.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


