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Hideo？AYASHIBE* ， Satoko！CHIKAWA** ， TaekoゝERAMoTo*** ， 

KuniakiSUGAI**** ， Hiroshi  NAKAI***** 

In@th@@   arti   Ⅰ   ,@we@propose@that@the@voc8i   ation@of@pre-lingui   @c@infants@has@functons@as@natur@ 

speech”as ・ We‖pp Ⅰ   the’ramework｛f》he》hree》erm…ontingenCes（ ， e ， to〕ook‖t》he《equence｛f 

the‖ntecedent｛f｜ehaVor (A),｜eha Ⅴ     or（se Ⅰ   (B) and》he…onsequence｛f》he｜eha Ⅴ     or (C) 

(Skinner,@1957@     Winokur,@1976) ・ In@th@@   framework,@some@inves@gations@were@car Ⅱ     ed@out@in@order@to 

Carify》he‥evCopment｛f’unctions｛f（nfant」oc3i   a@on ・ 

Ichlkawa  (I997)obserVed  thechmgesofenVlronmentbe 正 fcore  md  皿 erthe  end  ofnormali ㎡ mt,s 

voc3i   aton（n［other-infant」oc3   interactions ・Ⅰ№ ehy や omheslswasthat 山 evocaliza 廿 on  of 荻 llnfa Ⅱ t 

(B) muststop  when  his  need  was ぬ 1 Ⅰ テ lled  (C).me  汗 esuIts  suggested  thatl ㎡ mtused  voc 杣 iza 正二 on 

functonally@by@the@tme@of@3@month-0d ， On@the@other@hand,@i   fant's@non-cFes@stopped@when@hi   

mother@started@ speaking@to@him@and@infant's@non-cFes@stopped@wihout@mother's@fo Ⅰ   owing 

vocalization@only@after@a@series@of@turn-taking,@W@ile@mother's@speech@d@@   not@stop@i   fant@cries@at@8l   

Ich Ⅰ   awa・   fant's］on-cries”ave》he’unctions》o〉equest’or”er》o《peak》o 

hm ， 

Ichikawa‘t‖l ・ (1998) analyzed》he‖coust@   features｛f］ormal（nfant」ocali   ati   n（n》erms｛f 

fundamental@frequency@and@duration ・ They@analyzed@infant's@vocali   ati   n@before@and@after@three 

ki   ds｛f［other's｜ehavioF     holding”er（nfant（n”er‖rms,’ee6ng［ilk｛r『eaning’ood》o”er 

lnf 挺止 ， and  spe 乱 け ng  toherinfaIlt. Ⅰ hey 正 oundthatthefe 眈 Ⅱ 丘 es0flnf 打爪 vocalba 廿 on  ch ㎝Ⅰ gedbefore 

and‖fter”@   mother's｜ehavior,‖nd》hat》he・   fant’unctionally「sed」oc3ization,｜ecause〕onger 

vocaizat@   n@caused@h04ngs@and@feedi   gs ・ 

Do Ⅶ synd 丘 omelnfantssomet ニ meshavede Ⅰ 五 ciency Ⅰ nthedevelopment0flm 紐 agebecauseof 

thei Ⅱ mental 丁 et ⅠⅠ 丘 dation,EspeclaIly 廿 Ⅰ eyhave0bW0usde Ⅰ iclenCyinl 如在 妄 Ⅱ ageproductionandmostly 

have‥i   orders（n‖rti   u Ⅰ   Ⅰ on ， Freundenberg・ 

infants@were@rated@ Ⅰ   ss@unpleasant@than@cFes@produced@by@norm8@   infants ・ Mahoney@et@3   ・ (1981) 

suggest》hat．own《yndrome（   fants‖re（   ferior》o］orm3   i   fant　   voc@   imiation ・ No｝ast《tudy 

however@revea Ⅰ   the@functions@and@the@devCopment@of@Down@syndrome@infant@vocaliation@under@the 

什 ㎝ eworkofthreetermcon 廿 ngencIes   
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We『ill（nvestigate》he’unc Ⅰ     ons｛f（nfant」oc3iza Ⅰ     on｜efore［other's｜ehavior‖n3yZng》he 

recordings@of@infant@vocalzaton@ (before@and@after@mother's@behavior) ， We@also@clariy@the 

development@of@Down@syndrome@infant ， In@addiion,@we@reveal@the@acoustic@features@of@Down 

syndrome@infant@voc8i   ation@compared@w@h@norm3@   infant   

METHOD 

S ケリげピ ct 

Subjects@are@two@mother-infant@pais ・ Subject@A@@@   a@boy@wih@Down@syndrome@and@the@su Ⅰ     ect@B@i   

non-retarded ・ SuDects'@profiles@are@shown@@@   T8ble@1   
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133d@ (19w0d) 198d@ (28w2d) 
B male@ (1994.11.) 

/6hl0m05s /6hl0m26s 

月れひ Ⅰ e はぴ ㌃Ⅰ 

The［other-infant｝airs‖re Ⅴ     deotaped（n》he@   houses ， The‖rea｛f〉ecording（ncludes》he｜ed 

where@the@boys@spend@8most@3l@day,@and@the@area@of@the@bed@ (approximatCy@1.5@meters@square) ・ 

The@video@camera@@@   set@up@about@three@meters@from@the@bed ・ The@mothers@start@recording@at@a 

cert3n@ Ⅰ     me@and@con Ⅰ     nue@to@record@for@six@hours ， 

The@first@recordings@were@taken@when@the@suLect@A@was@5@month-old@and@the@subject@B@was@1 

month ， old ・ We@labeled@the@recordings@"the@fifth@month@recording"@ (5M)@ and@"the@first@month 

recording"@(1M) ・ After@that,@the@recordings@were@carEed@out@once@a@month@for@a@year@period   

A 移 傍 ら心 zs 

For@the@purpose@of@this@study@we@choose@subject@A's@5M,@7M@and@9M@and@a Ⅰ   o@subject@B's@5M@and 

7M ・ Sixty-second@infants'@vocali   a Ⅰ     on@before@and@after@the@@   mother's@feedings@and@holdings@i   

anayzed ， "Feedi   g@p0nt"@@@   the@ Ⅰ     me@when@milk@or@wea Ⅰ     ng@food@comes@i   to@i   fants'@mouth@and 

"H04ng@poi   t"@@@   the@time@when@i   fants@are@lifted ・ 

In@th@@   observati   n,@the@three@Rnds@of@mothers'@behaVor@are@pi   ked@uP@     ho Ⅰ   i   g@her@baby@@@   her 

arms@ (holding),@feeding@milk@or@weaning@food@to@herbaby (feedi   g),‖nd《peaki   g》o”er｜aby 

(speech) ・ 

Infants'」oc3i   a Ⅰ     on　   clasSfied（nto》hree…ategorieS     cry,］on-cry‖nd’aking…ry ・ Classification｛f 
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infant」ocali   ation　   based｛n！chikawa‘t・   ， (1996) ． On》h@   baSs,》hree〔i   ds｛f」oc3i   aton 

patterns@were@recorded@@@   the@un@@   of@second   

We…ar Ⅱ     ed｛ut》he‖coust@   an3ySs｛f．own《yndrome（nfant's」ocali   a Ⅰ     on ・ The‖coustic 

features@were@analyzed@by@using@Kay@DSP@Sonagraph@(Model@4300B)@with@a@29 ， Hz@band@filter@and@a 

frequency《c3e「p》o・ ・ "A」oc8i   a Ⅰ     on"『as‥efined‖s‖…on Ⅰ     nuous」oc3i   ation｛f》he（nfant 

bounded@by@pauses@of@longer@than@0.3@seconds ・ Two@prosod@@   parameters@were@prepared@for@the 

anaIysls:average 士 ⅠⅠ ndamental 什 equencyandduratlon.A ⅠⅠ ave Ⅰ age ぬ ndamental 丘 equencylsan 

anthmetic  mean  0fs 拙丘 equency,end  什 equency,m Ⅸ lmum  丘 equency  md  mlnlmum  丘 equency  0f 

one」ocai   at@   n   

RESULTS 

Ⅰ初色Ⅰ ん 4 れま し ひたⅠ 舛ア われ サひ OC 傍 f Ⅰ 名穣甘 Ⅰ 0 何み ef0% Ⅰ れば d 尹せ Ⅰ 笏 0 妨召め '5 名ん C ひ Ⅰ 0 Ⅰ 

Figures@ Ⅰ to@ 10@show@the@each@subject's@vocaliza Ⅰ on@in@thity@seconds@before@and@after@feeding 

p0nt@and@h0dng@point ・ They@show@the@average@score@of@every@second@frame@of@all@set@ngs   
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■ Infanl:Non 一 lc Ⅳ 

口 Infant: Faking  c 町 

田 Infant:C け 

A  Mother::Speech 

 
 

Fig れ Fe Ⅰ・ Infm   voca Ⅱ z ひ 土工 onbeforeand 托 仁七 Ⅰ er,.holdlng,,in5M(subjectA Ⅰ   
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■ Infant: Non 一 lcry 

口 Infant: Faking  cW 
ロ Infant: C Ⅳ 

A  Mother: Speech 
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Figure@2.@Infant@vocalization@before@and@after@"holding"@in@7M@(subject@A)   

(%) Hol   i   g@poi   t 

■ Infant: Non て Ⅳ 

ロ Infant: Faking  e Ⅳ 

ロ Infant: C 卍 

A  Mother: Speech 
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Figure@3.@Infant@vocalia@on@before@and@after@"holding"@in@9M@(su Ⅰ     ect@A)   
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■ Infant:Non て 町 

口 Infant: Faking  e Ⅳ 

田 Infa 北 CW 

A  Mother:Speech 
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Figure@4.@Infant@vocalizaton@before@and@after@"feeding"@in@5M@(subject@A)   

 
 

■ Infant: Non 一 c け 

ロ Infant: Fak@ng  c け 

ロ Infant: C Ⅳ 

A  Mother::Speech 
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Figure@5.@Infant@voc3ization@before@and@after@"feeding"@in@7M@(subject@A)   
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■ Infant: Non 一 c Ⅳ 

ロ Infant: FakingcW 
臼 Infant: C Ⅳ 

A  Mother: Speech 
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Figure@6.@Infant@vocalization@before@and@after@"feeding"@in@9M@(subject@A)   
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(%) Hol   i   g@poi   t 
        A A A@ A@ A 

■ Infant:Non 一 cW 

口 Infant: Faking  c Ⅳ 

り @nfant:CW 
A@Mother:@Speech 

古庄 珪 

  
      -l4 -l3                                                                                             田 。 ) 

Figure@8.@Infant@vocalization@before@and@after@"holding"@in@7M@(subject@B)   
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■ Infant: Non 一 c Ⅳ 

ロ Infant: Faking  c け 

ロ Infant: C け 

A  Mother: Speech 

A@ A@ A@ A 

A@ A@ A@ A   

Figure@9.@Infant@vocaliza Ⅰ     on@before@and@after@"feeding"@in@5M@(subject@B)   
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(%) Feeﾎng@poi   t 

A@ A 

Ⅰ Infant:Non 一 cW 

ロ ]nfant: Faking  c け 

ロ Infant: C Ⅳ 

A  Mother:Speech 
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Figure・ Ⅰ     ect。)   

The@infants@do@not@voc8ize@non-cries@before@"holding"@except@the@data@of@subject@A's@5M,@while 

they@voc8i   e@non-cries@before@"feeding" ・ And@there@@@   no@notceable@developmental@changes@in 

su6ect@B's@data ・ Subject@A@vocali   es@non-cries@before@and@after@mother's@behavior@in@5M,@whi Ⅰ   he@do 

not@voc3i   e@before@"holding"@in@7M ・ Regarding@"feeding"@data,@neiher@suUects@showed@no@clear 

developmental@changes ， 

As@for@mothers'@speech,@mothers@spoke@to@the@@   infants@before@and@after@"holding",@while@the 

vocali   a Ⅰ on@of@su Ⅰ     ect@A's@mother@after@"feeding"@decreased   

7 巧をⅠ CO ぴ StaC 庇接サぴ ㌃Ⅰ S0 Ⅰ ず れぬ 篠尽 ， ひ OCaz Ⅰ 名 a ナ Ⅰ 0 竹 

Figures@11-13@show@the@scatter@di   gram@of@two@parameters,@dura ㌔     on@and@average@fundament3   

frequency@@@   suDect@A's@3l@voc8i   ati   n@before@and@after@"ho Ⅰ   i   g"@and@"feeding"@each@month ， The 

voc3ization@of@su6ect@A@has@c Ⅰ   arer@boundary@between@three@categories@with@the@child's@growth   
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Figure・   

The@scatter@diagram@in@subject@B's@5M@vocaliza Ⅰ     on@of@two@parameters,@duration@and@average 

fundamental@frequency@are@shown@in@Figure@14.@(reprinted@from@Ichikawa@et@al ・ ,@1996)   
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Figure@14.@The@scatter@diagram@of@two@parameters,@dura@on@and@frequency@in@5M@(subject@B) 
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Compared@wih@subject@B,@subject@A's@vocali   a@on@has@more@vague@boundary@between@the@three 

Casses@of@voc8i   a Ⅰ     on ， And@subject@A's@voc3izaton@has@shorter@dura Ⅰ on@than@subject@B's   

D Ⅰ   CUSSON 

Gener8ly@speaking,@the@Down@syndrome@infant@in@th@@   research@has@some@backwardness@in@the 

development@of@functonal@use@of@voc8i   a Ⅰ     on ・ 

The@non-retarded@infant@and@the@Down@syndrome@infant@voc8i   ed@non-cLes@and@faking@c Ⅱ     es 

before@and@after@"feeding" ， But@both@infants@did@not@voc3i   e@non-cres@except@the@data@of@su Ⅰ     ect@A's 

5-month ， Non-retarded@infants@in@3@month-old,@however,@usually@voc3i   e@cries@and@faking@c Ⅱ     es 

before@"holding"@that@indicated@that@they@use@the@@   voc3i   ation@func Ⅰ     onally@ (Ichikawa,@ 1997     

Ichikawa@et@al,@1998) ・ SuBect@B@starts@to@vocali   e@faking@cry@from@7@month-old ・ In@conclusion@non- 

cries@do@not@have@a@functi   n@of@request@to@ "holding",@and@su6ect@A@with@Down@syndrome@has 

backwW 旺 dnessln  山 e 廿 mewhen  hes ぬ れ tousefakIng  cryforrequest",hoIdlng ル ・ 

Subject、's」oc3i   ation‥oes］ot”ave… Ⅰ   ar‥ifferentation…ompared『ih《ubject。 ・ Because｛f 

set Ⅰ     ngs@of@video-recorder,@we@could@not@an3yze@the@ampliude@of@voi   e ・ But@when@we@heard 

voc3i   ation@of@su Ⅰ     ect@A@and@su Ⅰ     ect@B,@we@noticed@that@the@vocali   ation@of@subject@A@was@more@f3nt 

and@more@vague@than@that@of@sub@   ct@B ・ There@is@possi   ility@that@the@i   fant@cannot@be@rei   forced@by 

mother's@relevant@behavior@to@h@@   voc8i   ation@because@of@these@features   

Now@in@Ap Ⅱ     l@ 2000@ subject@A@can@ not@produce@ any@words,@ but@he@ can@ use@ some@voice@ to 

communi   ate@w@h@some@people@around@him ， Th@@   research@could@not@reve3@   whether@the@difference 

of@vocal Ⅰ   ation@between@su5ect@A@and@subject@B@@@   caused@by@Down's@speCfic@shape@of@vocal@tract@or 

by@the@retarda Ⅰ     on@of@development ・ But@that@diference@of@vocali   a Ⅰ on@must@be@an@obstacle@in@the 

pr0cessofdi Ⅱ 6%entla ば on,sothatthespecl 丘 cvoca Ⅱ zatl0nwlIlhave 缶 nctlon.A Ⅱ investlgatlonofhis 

devCopment@of@voc8iza Ⅰ     on@func Ⅰ     ons@@@   in@progress ， 

Further@study,@w@h@more@subject@and@more@recordings,@@@   necessary@to@reve3@   how@to@develop@the 

func Ⅰ     ons@ of@voc3*   a Ⅰ     on@ and@to@ re Ⅰ   te@the@ devCopment@of@func Ⅰ     ons@ of@voc3i   aton@ to@ the 

devCopment@of@functi   ns@of@language   

Summary 

Th@   study〉eve8s》he’unc Ⅰ     on3   development｛f》he．own《yndrome's」oc8i   a Ⅰ     on（n”@   ea Ⅱ   y 

infancy ・ Subjects@were@two@mother-infant@pairS@     one@infant@was@w@h@Down@syndrome@and@the@other 

infant@was@non-retarded ・ THey@were@videotaped@for@Sx@hours@when@the@infants@were@5-@and@7@month- 

old@and@when@the@Down@syndrome@infant@was@9@month-old ・ In@the@observation,@the@three@ki   ds@of 

mothers'@behavior@were@pi   ked@up,@holdi   g@her@baby@in@her@arms@(holdi   g),@feeding@milk@or@wea ㍽     ng 

food@to@her@baby@ (feeding),@and@speaking@to@her@baby@ (speech) ， Sixty-second@infants'@vocalia Ⅰ     on 

before@and@ after@the@@   mother's@feeding@and@holding@were@analyzed ， Infants'@voc3i   ation@was 

cIassi 五 edlnt0threecateg0hes,c ひ，れ 0 舛 - ビワ and ノ れ花Ⅰ 免 gc り ・ ユ ⅠⅡ eeklndsofvoca Ⅱ za 廿 0npa 甘 emswere 
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recorded@in@the@unit@of@second ， The@acous Ⅰ     c@features@of@fundamental@frequency@and@dura Ⅰ     on@in 

Down@syndrome@infant's@vocali   ation@were@analyzed ， Three@results@were@obtained ・ 1)@There@were@no 

non-cries@of@15@seconds@before@holding@except@in@the@data@of@the@5@month-old@Down@syndrome@infant ・ 

2)@ Developmenta Ⅰ   y@Down@syndrome@infant's@non-cries@before@holding@exi   ted@longer@than@the 

"normal"@one ， 3)@ Down@syndrome@infant's@vocaliza Ⅰ on@could@not@be@CasSfied@into@clear@categories 

compared@to@the@non-retarded@infant ， From@these@resu Ⅰ   s,@we@conCude@that@the@Down@syndrome 

infant@has@some@backwardness@in@the@deve Ⅰ   pment@of@func Ⅰ on8@   use@of@voc6i   aLon   
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