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ABSTRACT
The paperhalf of-which consists of appended charts,

data, ind the like--reports on two studies investigating the .

li-stening preferences of nOrmar and Down's syndrome infants for
recordings of adult speech to. a normal 18 month old in contrast to
adu t speech to another adult. In the first study, Ss in both groups.
we 12,,15, and 8 months of -age. The normal 18 month old waS the
onl 'S tor show a sta4Astically significant preferencefor eithef
Speech, sample, amd he preferred the speech addressed.to the 18 month
old. Implications are discussea concerning t.,he relationship between
selective listening anUenyironimental language input. In the second

*.study, groups of'12 month. Old children were to he studied
longitudinally'for 6 months, along with a group of Down's syndrome
chndren matdhed with the normal infants for language level,. The
Stildy was not cOmpleted due to the difficulty in fi"nding,aPpropriate
Ss; This difficulty is discissed, and a method for avoiding.it in .

future research is rec9mmehcled. (Author/DLS)
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/DoWs\s ome children for recordi,ngs of adult speech to a normal'18-

1 k

I
monthNold in contrast to adult speech to another adult..\

.In the first study,,ehildren in both groups were 12, 15,"an1 18

V. .

Abstract
,44

number,of researdiers Ave found that speech addre ssed to language

learnihg,ehildren'differs eonsidetably 'from speech addressed to older
4

A
, children and,adults. It has Seen argued that this modification of

,
s,

speech addressed to language learning children in some way minimizes

4'
theschildproblem of acquiring the language of his community. The

/ Studies révOyted here measured the listening preferences of normal and

°

months of age. The/nareal 18 montk.old was;the only.child to shawa.
4

'1`*

.
statistically significant preference for either spgech sample, add

he preferred the' gpeech to an an 18 month old. Implications are

,

4

disgyssed conCerning ChcA relationship between selective listening and

environmental language input.
./

In tha second study, groups of 12 month old children were to

studied-Ungitudinally for six month., along with a group of Down's
a

4

srldrome4 children matched with the pormal infants for language level.

-

The audy 'was not compluted due to th9.difficulty in finding appropriate

subjects. This difficulty is duscyssed, afte.6. method fOr avoiding .

PF

this difficulty in future research"is relotganded.
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Normal and Dain's'Syndrome Chi/dren's

Listening Preferences f4r Maternal Speech .

James McCaul and James TUr4ure

University of Minnesota.
-

,

resl)eCtable nu01....er of studies ifave shown that Speech arressed

.tonarmal langaage learning children, differs from speech addressed to

adults and older children (Brown-& Belluzi, 1964; Slobia, 1969; Snow,

1972a; Broen 1973; Nelson, 1973; Phillips, 1973; Berko., 1973;

Baldwin &Baldwin, 1973; Holzman, 1974; Moerk, 1974,*1975; Ling &

Ling, )974; Fraser & R ts, 1975; Glazner & _Dodd, 1975; Lord, 1975;

Longhurst & Stepanidh, 1975; Spitz & St4wart, 1975; .Newort,.1976)1'

N4
Reviewihg.many of.these studies, Voriter (1974) concluded,thqc.among

the.most reliable differences are shorter length of.utterance, slower

, rate of speeche fqwer tenses, less vocabulary diversity, and lower

frequency of complex sentences. it haS also been shown that these

modifications of speech change as the chird's linguistic capabilities

prJgressivelidevelop (Broen, 1972; Spow, 1972a;/hi1lips, 1973;

Baldw4n & Baldwin, 1973; Ne1so4, 1973;8Fraser & Roberts, 1975;,..M9erk,

1924, 1975; Clazner & Dodd, 1975; Lord, 1975; Longhurst & St .panich,-

.1975; Seitz & Stewart, 1975). Furthermore,. this phenom'enon does,not

apper tope restrictedjto the occidental, cultuies as'it *as been

fourid in a.nuMber of other.cultures.(Ferguson,41.64; Kelmar, 1964;

.Blounti 197Z1 Olik, 1973) ,The mOdiLication dT speech addressed

o language learning child' proved. too be- a.remarkably reliable

henomenon, and it has been widely assumed that this modifigation in

11.

4.
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'some way .minimizes the child's problems of acquiring the'language of.'

,

his particular c8mmunity. ----

,
.

Understandably, several investigators have questiontd whether

mentally retarded children are exposed to equivalent modiftcations in,
,

.

.
maternal speech. 'Kogan,. Winberger, an& Bobbitt (1969), Marshall,

Hegrenes,.and Goldstein (1973), and Baum, Rynders, and Tunure-(197)
,

.compared maternal speech to normal and to.retarded children matched for

chronological age (CA).. .The rgsults of these three studies indicated .

that maternal speech to retarded dhildren is generally ltss complek,

raising the possibility thai these children -&.e exposed td a restricted

language environment. ThiS -possibility has been used by a,number of

-

authors to justify intervention ih the language, environments of meritally

retarded children (e.g. Dolley, 1974; Seita,. 1975;Mahtney 1975; Mahoney Sr' I-

.1s

Seely, 197; Mitchell, 1976).

'44111"

Howev*er, interpreting differences in maternal speech to CA Matched ,

tormal'and retarded children as evidence of--the restricted language

environments of retarded .children may be questionable. .Mat,hing retarded

and normal children from CA yields groups chat are at.different levels
a

of lahguage development. When'interpreting differences in maternal speech N

to normal children at different levels of language developmet, one

usually considers tht since iLthers apparentlly adjust their speech to

their child listeners, maternal speech scores iross mothers whose

childrendiffer in language ability not comparable (Newpbrt, Cleitman, &

Cleitman, 1975). It is sdnsible to conclude then,that'maternal speech

scores across 'mother of CA Matched normal and retarded children are
4

Iilewise'not comparable. 4
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Rondel.(1978)'controlled !or level. of language developipnt by

,

matching groups af Down syndrome and.normal children-on three successive0
.

levels of mean length of-utteiance (MLV). -Maternal speech was analyzed

using 20 meaSures related ta:its output-numerial, lexical, syntactical,

semantie-struCtured, semantic-pragmatic, and latiguage eaching aspects.
,

gone of ,the comparisons yielded significant differences within any og,,

I.. ' .

A .

.. the'three language levelse although clear, and significant difference's
,

: .

.

were obtained across MLNIevels.

It would appear then that the relationship between,maternal speech\

and child's speech in the course of language acquisition is the same for

ft

t.
,

.Down syndrome children. and nrmal children. However, MLU is a-Measu e

0'

.

:of expressed speech, and matching for MLU does nott5essatily cont

-

for differences in receptive ab4ity, which may in fact be,a more
.

.

important factor in determining the appropriateness-of a particular
4

.

,

-languageenvironment. The-approprillgenessl'bf.a particular-lang

environmdnt cannot be detdrmined solely by des-cribing the langu

environment available to the child. Ope muSt,also consider the child's

abaity tolgather and process informatidn from that particular environ--

ment (Synder & Nctean, 1977). It is the degree of match between the

. -child's gathering and processigg abilities and.the information available

A that forms the basis for juding the appropriateness ot aarticular

4

language environment"for a particular child.

In this'regard, it is intere&ting to note,that in Ronaal-. s study,

when Down syndrome and normal children were matard for MLUi there were

differences in mental 4ge.(MA)-increasingty favoring the Down syndrome

.
children at each higher level.of MLU," suggesting that the general

/ 1

^
6:-/*

4
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4.

cognitive level of the Down syndrome children was higher than tbat'a

.4

.1

, the normal children desPite their equivalence on a measure of express.ive,
,

language. It is possible then 'that the. information .gathering.and .

procOsing abilities of the Down.syndrome children in Rondal's study

.A

- were more highly developed.than their MU mat-ched counterparts. If k-1'

.
this w6ie true, the relationship.between maternal speech and child

.

listener would indeed by different for the two groups, for even though
.

the 190ternal,speech to the twa gr.oups of Children was.found to .befthe.

same, differences in the gath6ring or pirocessing of that speech may

1

well affect its availability for use in solving the problems of
.-,

. ,.

language acquisition. Before judgements are made _about ,the appropriateness

.
.

.0

.'
'..,

1

pf children's language environments, we heed to knew a .greae.deal more-
.

-7

* about the relationship between speaker and listener in'the interaction

, 1 be6geen children and thier language environments. ;Specifically., It may

.

.
.

be helgul to know how well'the observed changes in speedh addressed to

the Child correlate with thechild's abilities to ga4ler and.peocess

that speech,.
. ,

.,..

One approach to this problem is to examine one.information gathering,

-

fAs

-

strategy, selectil listening, which has been gosited as an important,
language acquisition stratgy (Synder & McLean, 1977). Newport, Gaeitmall,

ana Cleitman (L977) have also suggested that the child haS the means for

0

, restricting and organ izing incoming linguistic data by filtering out

**if

some kinds of input and selectivelyaistening for others. ye may begin

to establish some basis.for juding the appropriateness of particular
S.

language environments.by investigating the selective listening preferences

of children for certain aspects of their language environments.

4
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.

.,A comparison Of these preferences with aspecis of the child's particular

language environment may ft.rOViddlan estimaee °Utile appropriateness al
; t.

.

.t.hat envirpnment. FuitherMere, Any demonstration of selective listening

5

prefere ces which correspond to characteristics of modified maternal,

-

speech lends' support to the idpa that modified maternal'speech iideed

InfluenCes. 4riplopment in the language learning child by at.least

shawAlg that the child is' receptively tuned to such.modifications.

Although this.idea .1.s generally assumea, the're-is. little empixical

e vidence.to support -it so far.
,

The first sep in-this approach should be"to establish some

. 44
...

reliable measure of the child's response t 'a variety-of language inlit!ts,.
.-

especially a measure of selective_listeng ppfereneds. Seme evidence

is -already available concerning the responses of normal children .to
.

-

Aspects of the speech-addeessed to them. ,C.-Tur,re:(1971) found.a

.serong but nonsignificant-trend,for nine month old infants'to show greater

motorNquieting when listening to their mother's natural. voice th-an%when

listening to two distorted versions of' her rice,- Spring (104) recorded
0

'one mother's speech to her infant and hesr speedh to an adult. llost, but

not all, of the 12 month old infants studied showed a listening preference

for the taped

(1960. 'placed

speechfto infants over a 20 minute session% Friedlander

an apParatus called FL4YTEST in the homes of seire al

.

infants Which alloc.ied them to choose betWeen.two different taped selections.

The- frequgRcy apd duration of their responses lwere recorded. One 12 month
o

old infant preterred to listen, to a'stranger speaking in a voice with

bright intonation when this voice was pelted with his own mother speaking

a flat monotone. A 14 month old infant showed n9 prefetièe for L
.

a

Ea
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either of dhese selections for several daysi andettien;duddently showed

an enormous preference for his mother's monotone voice. Another infant

demonstrated a clear preference for his mother's voice with bright

. V intonation and familiar vocabulary when it wav paired-with a stranger's

--voice Speaking with flat intoriatioa-and undaliar vocabulary. He also

,

**... .elearly pr er d hls mother s voice Tith flat intonation and unfamiliar.

`...--,,,..---

voc4bulary vien paired with the stranger speaking with bright iiltonation
_

.. ,

.

and familiar vocabulary.. When offered the choice between his mothv's r"

votce on both these modes, he-fi4t showed a clear preference fior his

mother's voice in the bright intonation and lamiliarvocabulary" mode,

and then shifted significantly tO,a preference for the Other mode.

.
.

,

Infants.in Friedlander'd studies have also shown crossover.when listening
.

t'

to loilar high redundancy me4sages, initi4ly preferring high
.

,

.

redundancy apd later 4hifting to low redundancy. These crossovers from
. ,

,

familiar to unfamiliar Plputs may prove to be important idices of the

..',

young child's exploration of.his laeguage environment,.
. , ,

. .

SeIectively'kespond to aspects of the speeeh addressed to t m that the

This preliminary evidence indi7tes- that very young chljdren do

a. patterns pf.their responses may change over thecourse of.r.lormal

.
development, and that these selective tesponses can be measured: How-

ever, there is a gap in this evidence concerning the effects of OA

specific changds in child dirdcted-speech noted earlier. Other than

-.Spring (1974), the only Study to use these chaues as arr independent

variable was Snow (1972b). Observers noted the attention.of two and

three year olds to pictures while

aduit speech. and then in modified

listening to a story.feAd ftrst in

speech. -The speech was modified

9
4.



according.to Snow's (1972a) earlier findings. She found that the children

were more attentive during the modified recording of the story.

'The purpose of the Studies reported here was to examine the selective

liste ning preferences of normal and Down syndrome children foetwo

different samples of adult female speech: 1) adults conversational

speech and 2) modified speeth to a normal 18 month old.- In Study 1, the
4

null hypotheses were: 1) there would be no significant individual
ik

listening preferenceS;'.2) there would be no siinificant difference between

the listening preferencee of the two groups. In Study 2,'the.null

hypotheses were: 1) there would be no significant indiridual or withid

group listening preferences; 2) individual, andvithin group listeing

preferences would not change significantly over time; 3) there would be

no significant differendes between the lcstening preferetces of

groups; 4).1here'would be no significant differences beteen the number
. e

and ;pm of the Auserved.ohanges in thelistening-p,references 'Of the
r . ,

groups over time.+

STUDY].

Subieets

S. ;Method

The subjects Of the first study were three lAfants with Down
V"

`"
11*

synArOme and three.non-delayed infants.' All of the'Down syndrome e

* infants were reported to be Trisomy 21's. The infants all lived in the

MInneapolis-St. Paul arca. The families of the Down syndrome infants

all.participated in'the same early intervention program. Ali subjects

were males since Kagan,(1971).found sex differences in the discrimination

of high meaning4ersus lowmeaning passages as measured by:extent of

-

.

0

10. 2
e,



vocalization followtng the passage. Friedlander (1970) also- reported :

sex differences in the rate at which stab

selective cros'soveveffects emened when

e responsepatterns and

1

tudying selective.listening

preferences. In order to participate in-the study,-.the infants could

not have any debilitating heart conditionoobvious.5-7sory impairment;

or more generally any medical condition (other than D wn syndrome)
4

whichmight seriously limit their developlqnt.

/ Each itown syndrome infant ias matthed with a single non-4elayed

Am--

infant for CA. The ag$ of the ihree pairs of infants were 12, 15,.and'

18 months.

In addition

All infants were withi302 weeks of thdir age matched peers.

0

, the mothers bf all infants like matched on the following

criteria: eth4c group (Caucasian), familial monolingualism, familial

tructure:(hoth and;and wife living at home),.mother free of any

r sensory h'ariaccap, maternal,intelligence not obviously outside the
-

noria1, r'ange, and socio-economic status (the infants selected for the

study were drawn from middle class families); Ohe further selection

criterion was the infant's ability to selectively, respond using the

ecuipment provided.

Apparatus

'The test apparatus for both fttudis consisted of, components of a

'PLAYTEST system. PLAYTEST ip a portable instrutedt system for conducting

, studies of young children's listening preferences for-controlled audio

ft e'
feedback ih natural environmehts (Friedlander, 1966, 1967). the

components of the syStem usedsilithese studies,were two larde-knob

'.manipularda that vere attached to a playpen, a 20282 PLAYTEST control

unit, and-two Wollensak 2540 AV remote control:cassette reco0 rders,



9 It

The knob manipularda were ti'anspaYent plastic cylinders, 2.5 inches

diameter and 5 inches long. These cylinders projected into the playpen

at a height of 16 inches above the pad and 26 i c s apart. The infant

A

could handle the cylinders when in a seated,.kneelini, or standing'

position, but he could not reach bgth cylinders at the same time. Each

cylinder Was attached to aomnidirectional switch in a small enclosed

box Mounted on the%-oytside of the playpen. When the infant handled

either of the cylinders with a forcereater tha two ounces in any ;

direction, one of the,playback recoraers w ted and the vape

began. The onSet of the tape was instantazous with the onset ork.

retponse, and the duration of the tape was simultaneous with the duration

of the response. The dynaMic voice properties'of,the recordings played

.through the high odtput speaksrs in the Wollensak recorders could be.

Characterized as "good to-excellent:". Recordings were made uging a

Wollensak 2540 AV recorder and a low impedance dynaMic wiae rnage

microphone placed in a stationary position.

The 20282 PLAYTEST control unit automaticallyAgistered the

ah.

fxP.guency and duration of responses on boih manipularda, and the

accumulated numerical summaries of these data. With a periodic time.
.

t.;

,

signal the unit also recorded the length of each play sesSion., The

control unit included two Crameirunning time lieters'-for accuMulating

.

response durations, two Soaeco tmpulse counters for accumulating response

frequencies,'and a third Sadeco impulse counter 'for repording the

frequency of the periodis timedsignal.
r-

4'
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Pfttedure
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I. , N4 , %

. i .

The components of the PLAYTEST equipment-were placed in die homes .
.

,
. -

. .

... t-

of each infant fot five days. The equitikent waslocated-in such a way
.

, . ,

. .

, .
.

- as. to-minimize interference withtnorMartraffic patterne wittiin each'
. ,

.
.

-

, .
,

. .,-. ,
.

(:)

home., Motherswere instructed to turn-the equipment on by moving
.

.
e

,
- . ' . .

....
. .

tingle sVitch when the infant was placed in the playpen, and to turn'

it off when the infant was removed: Each of these play'periodsduring

-

Web the- infant remained in the playpen was. teriped a sesSion. - Folrowing
e

. .

.
.

-each Session mothers. were asked to record the nomericans'unimaries

appearing on the control unit. Simple data sUmmary.sheets.were provided

4n notebook form for this.purpose. In ordereto minimize.enviropmental.

auditory distractions, families were asked to turn off a T.V., radio, or

record player during,each sesion.

The number of sessions and the duration of each-session was

44ttermined primarily by the convenience and schedule of each mother,

although souie general guidelines were given. Mothers 'were asked not to

leCan individual'session eNtend for more' than 20 minutes'; tpd they were

told that three'sessions per day wculd be suffitient. This. flexibility
.

was allowed in order to ascertain the number of sesSions and session.

durati n'that could'feasibly be asked of mothers and infants in studA2.
111V

However, this flexibility made it impossibld to follow a rigid schedule

for counterbalanCing,the position of the two manipulanda. Irrorder to

;

minimize the effects of any potential position preference, the two

manipulepda and their corresponding taperecordings were alternated.

between sessions so that the number of sessions with the manipulailda in

alternated positions was appráximate/y equal.



a
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11

n order.tv4erify each infant's ability to demonstrate a preference

uSing the equipment,provided, two4iniEial seApions were administered

diming whtch the-choice dikaS between 4ed silence`, or-no auditorYfeedr-

badk, and a taped.seleetion of bright, rhythmicYinstrumental music.'

'The.peqiaons of the Manipulailda, were alternated between sessi4.
,

.0fice the-infant demonstrated the ability to shaw a preference, the

. .

etperimeneal sessions began. During ,these sessions, the choices.
I.

availableXO the infant were taped adult female speech-to an 18'month

old; and taped adult kemale,speeeh to another adult Transcripts of ..%
..

th6se tapes are presented in'Appendi* 1:

Broen (1972) inveStigated the language environment of Young-children,.

and during one phase of her study she recorded mothers speaking to their

children in a free play situatibn, and the sane mothellg speaking to an

adult. Tape recordings and tran6cripts of these conversations were

:Obt'ained for. the Present'study. One Mother's speech samples to her 18

month old child and'to an adult were selected as models for the taped

speech choices in study 1 and study.2. The actual tapes could not b

usqd since it proved impossible to Successfully delete the Voices of the
t.

child and the 'other adult. It was thought necessary to delete the

voides.wof the second parties So as to avoid confusion. in the subjects

(especially the older infants), and to "purify" the stimulus miterials.

The problem of deletion was resolved by having an assistant listen

- to the tapes and study the transcripts. Particular attenti n was given

tthd.cadence:and intonation of the speech. After a ndbe't.gf practice

-sessions the assistant was finally able to imitate the speech of the

mother on the tapes, and a recording was made of her readings. The

assistant was a stranger to all the infant subjects.

1

14



Ioth taped messages,"speech to-an 18 'month old and Speech to

-

adat, were identical in"length. They vere 3 minutes'50 seconds long

and were recorded repeatedly on one side'of a 90'minute "casette.-
St.

12

This was done so thaC the taped speech would always be available to the'

infants durfng ihiLsessions, and:so thaE the mothers would not have

.,10P

to rewina the tapW.

.

0

Although the taped speech samples were identical in length, they .r
f

. 44'

dIffered on a nulilber of important dimensions. Measures of,some of these f'

differences are Presented laTable

. -TABLE 1 IG

) 4*
A

4 VW

Measure Seech to: 18 month old : Adult

Total word .450 851

Rate of speech (words per minute)

Disfluencies per 100 words

Vocabulary diversity (type-tolcFn katic)-

..% of sentence.boundaries that Were

followed by a pause

117

. 2 :6

.530 .625

100 31.8

Results

t--

Since Fyledlander (1966) haS shown response duration to be a more

sensitive indicator of seleetive liStening preferences than tlesponse

frequency, response duration whs chosen as the measiire to be used.in the

initial sessions to determine if the infants could demonstrate a

i.

selective ammnimosiow listening prefeience. Selectivity ;;.sts tined

as the ratio of thd- time spent listening to taped music over the



ft

3

(

'total time spent listening to both music and-silence. The length'of

each of the two sessions provided to infapts rained from 10 to 1-3

tiinutes.. The splectivity mpaiured in each ofthe two sessions was

.

averaged into one selectivity-ratio for each infant. -Table 2 presents

each.infaniP's selectivity score expressed in percentage.

TABLE 2

PereAtage of total listening time spentlistenin to' music

,

Age Normal Down Syndrome

slZ ,.91 .90

_15 :93- .93

A
18 .92

in_addition_to_selectivity, it_ is also important to _note how .'

'actively engaged the infants were in th-eir listening. One way to

measure this is to compar.t the time spent listening to both tapes

with the total session time. In other words, of the time he could of

spz!nt listening, how much of that time,did the infant actually spend

listening, ,This data is presented in Table S.

TABLE 3

Percentage of session time spend listening

;

Age
r.

Normal Down SyiOromf

12 .42

. 15. .45 . .60

18 .90 .34

4
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One tirtther refinement of this a nalysis,Of how actively engaged
;

the infants Are in listenin
9

g:is to examine how long ihe infahts

\ ) / ,t -

listened each time they turned a tape om. .Table 4 shows the average,

duraaon of resp nses,to muSic.and to silince for each inf4nt.
, , \<,..

. ,
.

TABli 4

.

Ave age duration per'response.il seponds

Normal . Down S ndrome

. p

Musit
*

Silence , atiu,sic Silence
.

. .

.2.5 1.4 2.6 1.3

le 15 .9 3.8 3.2
A

18 9',5 2.2 4.3 1.4

10 "0.

Met

In that4hAse. of. Atudfl during which the infants were able to

S.

select between the two tapd speedh samples the number of sessions foe'

each infant ranged from 9 to 14. 'The average ntimber 'of sessions for'an
.

.

. .

infant was 12 tach of these se'ssions varied in length. Wedian.
, .

, . ,

sesion length in minutes.fof each,infant is preiented:in Table 5.

TAiaLE -5

Median session, length in miniltes

Age:A2 Am,ItoiLTsTnS drome

,t

'1.2 18 :. ; 17

..i.#
,

22 6

18 6 9.5

S.

1

St



Since the number of,sessions,and session length varied, total

session time alsO varied. ,Table.6 Shows the time during which each

infant had the opportunity to select the available,auditory stiiuli.

TABLE 6

Totil session time in,minutes

"1m

Syndrome

12. .301 -232

'15 196 49

18 91:\

* 0 .

Selectivity has been defified ap the perfcen6ge of total listening

two

15

II

Of,

time speitt Ifstenkng to one: -particular Wmulus Choice. Table presents

each infare.s selectivity for spee to an 18 month old
. 6

+11

, ,F4Bi 7
.

. /
Selectivity for speech to an' 18 month old

Age WOrmal Dpwn Syndrom

' 12 : .57 .54

15 k .57-

18 '.71 .57.*

I ;

*Al.s0 -of interest Fas how actively engaged the infants were..in listening.

One general measure discussed is thd pevantage of'session

time spent listening.

1 Es
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TABLE 8 4
41.

Percentage
N
of toeal session time, spent liscening

Age Normal.- -Down 8yndrome

.08. .03,

.36 ,- ..29.

.9 .10

4

16

4. .4

Table 9 presdnts another measure of listening activity, that ts, hoNi

0

long the infant listened, eacb time they tutned a tape ou.

TABLE 9'

Average duration per response-in.seeonds

.
vr

. .

0.2 2.8

. 15 . 3.5

7-

2:1
.

2.9 .

3.1

.1.0- .9

5.9 3.9

4.2 3 2

.

The Wilcoxon Signe'd Rank Test, a distributiofree test for paired

,
..

replicate analyses, was uied to determine the significance* a individual-
.

preferences. Table 10 presents tlie T
+

statistic values and probability
..,-

values obtained using a two tailedWilcoxon Signedliank test for e4ch

individual.infant.

"..

,

ksk.
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TABLE 10

-

Values'of T
+

statistic and Otobability

with number of sessionsin parAntheses.

Age Normal Down Syndrome
".

Probabilit T
+

Probabilit

12

15

18

65(13)

39(9)

101(14)

p.e.190

p...074

P< . 001
*

::

,

.

50(13)

.
29(9)

53(14).

, .

.
.

.'

p1/86'

p...570

r.999

VP

The 18 month old norMal infant was the only infant to show a significant
. .

preference for speech to an 18 month old, although the 15 montti'-orld

normal infant aptroached significance at the .05 level.

Appendix 2'cdntains graphical representati s of e ch in ant's

performance as Cumulative response duration ov4. time. Individual data.v,

summary sheets are included i)Appendix'3,-

.e
-

Discussion

a

Ne,

:..

Although the infants varied in how actively they listened in the '.

: .

0, ! . .

.
. .

.

initial sessions, all the ,infants were able to demonstrate clear
I

a
preferences for the taped music. However, when the contrast was between

the two speech samples, only one showed a statistically significant

preference, although the preference shown by the 15 month old normal

aiant apprOached significance: Clearly, the first experimental null

hpothesis:;can bd rejected since significant individual preferences

were found. Furthermoe, the fact that only the 18 month old normal

infant significantly preferred speech.to an 18 month old lends suppOrt
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. to the hypothesis that young children have the means of filtering and
, .

,
..selecttag certain auditory input from their language environthents. The -

finding that only the'18 month*old showed a significant preference',

also iddicates that this selectivity may be developmental. That

.

children at different developmental levels may prefer to select different'

I.

aspects of their language environments. If this is true, as this study

tentatively indicaties, then investigators may have the means, and $

perhaps the'mpthod, to judge the appropriateness of particular language,

environmeAts for particular children. It is interesting to note-thitt

this method .is closely related to the method used by those that happen
.

to be sensitive and competent caregivers, that is, adopting and

5. *

accomodating patterns of interaction and stimulation to the chilasikt\,

- -
on the basis of the caregiverie predilections, but rather on'thh neeesAv,...

and. abilities expressed and demonstrated by the child.

P'

While this first-study yielded gratifyingly. clgar,results-that

,appear to support the hypothesis that language learning children have

;le 'ability to selectively listen for appropriately modified speech,

the- study should be
fr5,

the small number of

Second, it could be

number of seSsioAs,

.

performance'comparisons between snbjects. This argument-presumes that

those infants with longer exposure time would have had a greatei

-

re411garded cautiously for several reasons. First,
.

subjects limits generalization oft the finditigs.

argued' that the variability in session length,\

and. total session time mpy have confounded any

opportunity to sample the ing4ts, process the information, and

consequently demonstrate significant preferences. Following this line

. -

cif reasoning, one would O'resume an experimental.bias operating. against
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.those infants with shorter eXpoiure times,,and 1ikewise favoring those'
" -

4

-with loner exposure times. In spite his reasonably presumed

bias, the two infants mho had,the sdcond and third shortest exposure

time ranked first and second in productivity, or general listening

,7

actiVity. df these twp infants, one showed the.oniY statistically

significant preference, and the other was the only infant to approach
0. .

significance at the .05 level. FurtherMoreophe infants who had

greater exposure time were still not Ableto shoW a signifiZent prgference.

Instead of weakening theritaiddity of ehe resultg, th/s zirgument would

appear to strengthen the resultg since the results were contrary to

. :

expectations derived.from the arguitent. The finding that the results

ware contrary..to this.presumed experimental bias would appear to lend

a

her sOpport to the idea that selective listening is indeed an

. -

infoxmation gathering strategy available to Children, and that this
,

, .
, At e

#

strategy cai used to preferentially select modified adult speech in

conerst to adult conversational spe"e4.
...

One might hypothesize from the results of Sttidy 1 that Qie .

-
.

. . . ..-
.

,..,:

informatibu a child preiers to select is correlated with certain aspects

. of that child's deve.lopment. Specifically, the,infants who showed the

greatest listening productAdt'Y and preferences.were thoge Who appeired

to be, most clOsety matched to the,speech sample they preferred: The

normal 18.month old'infant significantly preferred speech to ap:18 montk
-

old. The subjeCk neirest in developmentarlevello the 18 n&ttl1 old:the'

/.

A
normal 15 mointh oldi. was the.only.infant to'show a preference for speech

-.

to an I§ nionth ôijYat approached:signifipance.- An_extension of the;

MIL

present research could dmpiricalfy test this hypothesis% and while the
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possible confirmation of this hypothesis Woula leave unanswereetheN

question of which particular characteristics of 119dified speech correlate

with certain aspects of development, it u*Tould at least contribute to one

. -

solution of Hunt's ,(1961) "problem of the match."

flnally, while.the n dyndrome. infants.were able to Show a

significant listening preference for mugic versus silence using.the

equipment provided, they did not shpw a significant preferince for

either speeci? samplle.. A cautious interpretation of tbis finding-would

.be simply that.12, 15, and 18 month old Down syndrome infants listen

to adult.speechto as norm4 ..18 m9nth old,-and adult conversational speeh

'le

without referente.. Another interpretation, based on the assumption

that-sele tive listening preferencetisone indicator of the appropriate.,

mess o a particular environmental language .input, woufd be that spealcing.
-,

td,a 1.2, 15, ór 1.8^ month old Doloiz synrome infant as. one might. tb
?

a.normal. 18 month old -iR no more appropriate than speaking to, the same

Down syndrometinfant as' one iig4t speak to another adult. If one can

further assume'th't speaking to an 18 Month old Down'iilmdrome infant

-

. -, .

., .

. ae if he'was an'adult'is not the mostpplarop, riate form of 1.11a.rbal

.
.

,

-

cpmmunication with that iftfant, tnt foilOws that speaking to an .

:
-;

18 month old Down syndrome infant as if- he was an 18 month old normal

infant.may also not be the most appropriate form of,verbal communication.

tS,not sUiprising then that It4an, et al. (1969),.MarShall,-et al.

.(1973);.ana.Buium, et al. (t974) found differences in maternal speech to

CA matChqd groups of normal and Down syndrome children if the%mothers

In these stddies were attempting an appropriate form of verbal..

.communieátion with their ownichildren. .In fact, the finding that a

2 3

1.

air
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. normal 18 month old significantly preferred lisigning to speech to..a

S.

-normal 18 month old# while his CA matched Down-syndrome peer did not,

414y indicate the appropriateness of some of the 'differences in maternal

speech to. CA matched normal aad bown Syndrome children.

The foaus of,this research has been on the child's contribution

in the adult-child interaction to the definition of 'the child's

effective language'environment. One aspect of this contribution, at

lean for normal childrea, appears tO be an,ability to use a specific

information gathering strategy, that is, selective listening. While

tte n'ault'produces a language environment for the child, 1.)2,0 child pry.
A

a

.
spe.cify whaeparts of that environmepr are effective WselectiVr

'listenipg. .
The results of Study 1 indicate that some n9rmal:children

f 4
0

do listen selectively to Speech, and thus may contribute to the definition

of their langiage,environment. HoWever, the resultS of StUdy I aid

_
not: eS t ablish that Down-syndrotie-children -have-this_same. ab 1 ty .

Neither can be said ,that Down syndrome infants do not have this
1

.ability since it can be argued that theispeeeti samples aed-in Study 1
O.

were not appropriate lor.the Down syndrome infants. The two'groups of

infants were. at different levels.of language development. Study 2 was"--

desifned to further investigate Down syndrome children's selective

listening abilities by measuring normal and Down syndrom children's

listening responses to identical inputs while controlling for differences

in-language development.

STUDY 2

4-

)4-

The flirt study eteablished A reliable method of,oneasuring selecti1.4,

listening preferences in normal and Down syndrome infant, as well as,

.C
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one normal Wanes significant preference for.adult speech to a normal

18 month old. the second study was to be a longitud nal.investigation of
AP

22

A

normal and Down syndrome children's selective.listening references for

same two speech sampts used in S4cly. 1. It Was t e longitudinal;

rather than cross sectional, in order to investigate changes in 'individual,

....-

..infanOS listening preferences over time. It also differed from Study 1
a

in that it was to include groups of normal and Dawn, syndrome infants

patched fOr expressive language ability. Unfortunately, the second

,

study was not completed.. _Nevertheless, a complete Ilescriition of the
IP

method that was to be.used in Study 2, along with a description of the

-difficulties which prevented its completion, will be presented.

..-

.Subjects

The

MethOd

ec s specified bar Study 2 were four 12 month.old normal

male ihfan

syndrome mo

measurekon

Development

12 month old Down.syndrome male infants, and four Down

children who were functioning t ihe 15 month level'aS

the expressive,scale of the Sequenced Inventory of.Communication

(S.I.C.D.) (University of WaShington): 'All other selection

criteria wecp the same as in Study 1.
\

Apparatus

The equipment Was the same as used in Study 1.

Procedure

The°speech sample
. .

were.the same as in Studyl.. Mothers were to

be given the same instrUctions LI'S in-Study 1 except for more rigid guide-
.

lines on session length'and number of sessic;ds in an attempt to more

acequatelY-control exposuM time. The iUidAines were'-dertiltd from the
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results of atudy 1., Mothers would be asked to limit

less than Sive minutes and not more Chan i0 minutes.

asked also to provide-three sessions on each of the five days.

sesSions to not

TIAey were to'be '

Thb Study would have begun when the normal infants were 12 months.

.old, and ended when they were 18 months.oldv The equipment was to be

. --

Placed in each infant's home. for five days on. fdur separate oceassions
. . . _

over the six month span of the study.- Pot the normal infants and thelr
-

cit matched D4own syndiome peefs, the four occassions would,have*curred

whem,they. were 12, 14, 1,6; and 18 months old: The occassions occurring -

. -

at twO month intervals for the language metched'Ddwn syndrome.children

as well.

tiach no

*

Prior Lo each ocbassion the S1CD wasito be readministered. to

=al and language matched Downsyndrome.infant. This would b .

. done in order to.have some-measure of the, cl,Oseness of match bekween
s

the tho groups on each oecasiien. The..recePtiVe Scale of theiWCD was

also to be administered prior to each occassion so that-any differences

in selective listening preferences betwe-en thd two'groups7401d be related

to possible differences in receptive'abilities.

.
The experimental null hypotheses were 1) for individuals and

within groups, the .are no significanlistenini prekerences, and

listening preferences do not change significantly over time,.and 2) for

between groups, there are no significant differences between the listening

preferences of groups, and there are no significant differences between

-

the number and form of the-observed changesNin. the listening preferences

of groups over time,.

.1

,

2 6

-

'No

4'

4



Thj
-Results bnd.DiscuSsion

It was hoped that the results of Study 2 would have replicated

. -

and extended the findings of Study 1. Specifically, Study 2 offered the

. possibilitiei of 1) investigating changes in.individutil and group

24

listening preferences over time 2) establishing Down syndrome children's.'

selective listenipg preferences for modified speech', 3) comparing the,-

similarities and differences of these preferences with normal chi1dren'i

.preferences by controlling for differences in language development, and

-4) compfting changes in theSe Rreferences over time bdtween groups.

UnforivatelyiMese possibilities were not, realized because of the

.'singular difficulty-of obtaining appropriate subjects. There were ttsTo

stajor -reasons for this difficulty. The first was that it seems to be

increasingly difficult to find,b.own syndrome infant subjects. This

1 -

problem has been encountered by another.researcher attempting.to conduct
-r

a similar stildy in a different 'state (Mahoneri, pe..fsonal communication).

The second reason involved the conittaints: imposed by` the design of the

stalely. While it was already difficult to fineDown syndrome infant

subjects, it proved.impossible. to find four 12 month old male'Down

syndrdme infants and four D'own syndrome male children wb6 were all

functioning'at the 15 month level in expressive langauge. ft these

:subjects were to participate In the Study as they were fol'Ard, it may have

been poissible to complete this study over a r5iod of several :years.

Instead," because .of the-time constraints imposed
. 4

was-i4erative Xt the groups be constituted at

bj,the grant period, it

the same time in order

to compIete the data collection phase of the Study within the,period of

time allowed. This proved impossible. In order td effectively complete
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the Study as deSigned, a grant period p at least tWo and a half years

would be requird,d.

It'is truly unfortunate that this study was not completed because',

based dn the results of Study 1, it has the.potedeial df-contributiing-

substantially to our knowledge of not only the process of successful

language acquisition, but that of.delayed language acquisition as well.

As Synder and McDean (1977) havd. rgued the recognition tha.t the child's

acquisition strategies (e.g. selpctiv listening) are in .part responsible,

for the successful acquisition of language has direct implications for

the understanding.of delayed language acquisition. Specifically,.

delayed language acquisition could be analyzed in terms of the child's-

.

particular strategy deficiencies. Thu9, language research and intervention
A

could focus less on the products of
language-development-and. more on the

procesAs-Critical to such development.

LII

,
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Appendix l
P.

Speech to am Adult

I've been talking my friends about it since

thia-that the first ones learn faster because

.

dt1ie.
,

last li,eek 'and we all

you. spend more time with

well the first ones because they- can-just, likei wp all say See what she

'wants and he takes care of her/ and he-understande her/ you knOw so I

don't think she asto communicate as much as he did/

ah'I worked wit him a lot more than I do with her/ probably because

!re_redoing our.house now and we're busier/ and we're'in more
A

activities I Chink/ becauSe we did spend a lot more tiMe with him.

and I.know I'm -sometimes.I feel aorta bad,about it / but I spose I

don't know the next year Ilea going to nursery.school so then I know

I'll do the same with her/ you know try to teach her things in.

the kitchen/ beCanseltaught him everything in.the kitchen/ he-can

'fry and egg by-himself now-and-Vhie .you_know_ flx.e.s_his own breakfast

and everything which / hecould do when he was'two /

yeah he could scraMble. I was atound you know I'm around / but he knows

-how to do things and he ca..n stir things / course r spose you tend to'

baby the second one more / at least Boyd doeslyou know fathers spoil

girls /

well we're Just painting closets and.we're gonna put two new ceilings

this week and /.

well wy're the down the.living room we've'ripped out and we're

e

plastering that / we're'putting up beams on that / and the dining room

3t3
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we're putting up beans too and then'bew modling around you khow on
,

.the toP /,

but two of the bedrooms are fust being replace with that wall board

stuff yeti know I

%a

yah / you hang ii-/ and then we're just painting and papering and

well we strived all the wall paper off everything we're stripping

wood work now / we've got a big buffet / it's about as big as that wall

we're stripping paint off / five-coats t",f paint / it's really work / an4

there's a antique door on, the front that we've already stripped /

14Y / well sort of like over at'Carol's house they have buffets there ./.

no they don't that there at iirs. Smith's old souse she had yah a.big

, you knoW one with glass doors in it / only everything was borken / so

we /
A

4

Yeah all.the glass and a lot of these little pane,things we had to replace

everything these people lived Just:like pigs / this house was so bad /

well the. Cupboards I spent two weeks on the cUpbroards along scrapi
,

moldy food.put and everything / it was really bad / and then I st ned
#

the.cupboards they'd never anything been ddne the kitChen had never'

evenbeen painted / Lewis just plastered walls / but it was all

greasy and just icky you know /

yeah it really worked on all the other walls well like even.the closets

We've had to paint / we're painting them all like three times / but you.

have to-WaSh.them so it's really a project./ just nine rooms:and we've

'done / well the bathroom's half done./ and the kitchen's just abdut
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done exept we're stripping paint around the, windows Ili the kitchen /

then there's the breakfast roomwe haven't.even started on / that's got

4-seven windows and a door in.1 but'we're not gonna strip that we're
.

just gonna paint it and*paper it / but it's sorta fun / we're having a

-

good time / but it's real hard with the kids and we don't spend as

much time you know as we .should ./

'lab cause there's really a lot well then they keep getting into things / .

she got into a can of paint the day after / in fact I think it was the

day we were here / latex paint and just dumped it au over / and theret!..-s

still glubs of it in her head / I couldn't get it all / Boyd you've got

to get to her faster I said I t ok her-right'away and dumped'her in

the tub'i and you can you know that's suppose to come out of clothes an

it really doesn't./

yeah she-was juSt a mess and then her door was really good iaiher bedr9om.

. it was a nice door / it had been replaced and sile smeared white paint

all over / so we'll have to take that remove that now too /-We've just

had a few little things like that my brottler-in-law tipped tipped a

whole tray of paint in the bathroom / we had a new toilet put in and he

tipped it / we got all.that up /

yeah that was no that was the high gloss / after a while our fiends

either say you get hysterical becauSe it's so bad'or you just get

depressed / and it is.sorta funny really because we've got these garbage

cans sitting around with our plaster in it and then I'm trying to train

this dog 'cause we got a dog for Christmas /
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§peech to an 18 Month Old

,. are you gonna go to sleep?

. hm,- are you tiredl-
uh urn

nice dolly

did.you finish yohr doughnut?

uh?

did you finish your doughnut?.
. .

no?

didn't you. finish your doughnut?

were you playing.withS-Dme-ioys?

yoU talk: funny

you don't make sense at all

wanna seewh tis in the purse?

liaten

you wanna-look ih there and see What's.in there?.

4hr looket

what's in there?

What is this?

.wanna put her back?

close the.purse.

ok

rock, let's rock the dolly, rock

you wanna get down?

you wanna put her on the chair?

we aren't'going any place

..



.

we're notsonna go anyplace right' tow

..let's sit down wIth.the dolly

ok?

.should we put the 4-
,

160s. lay...the dolly down

oh
.;

. . Aw
let's fiX the dolly's legs

wanna-take hef-botties off?

.^.you're such, a messy thing

here

let's fix 4er legs.

you' just don't-wanna seti.do you?

put the-dolly-on the chair

put the dolly on, the chair

-oh this Is falling off though

nice
4

see her eyes are closed?

she. s going to sleep

say nidi dolly

.

tell.her good night.

.
sit her up. so her eyes are open

let her sit up

ok

where's the dolly's toes?

hm, where's the dolly s toes?

where are her toes?

are her toes in here?

Po- 37
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can you find her toes?

hm?_-

.what?

'is that a little car?

herv'S a big truck

whoops; caMe apart

it's a Tonka truck

whoops

see thajt' little thing's gotta fit in there like that

ok

0

yeah, comes apalm, doesn't it?

you 'fix it?

.whoops, the truck fell over

you can put this-car on top of here too and give it a ride

a

you push .the *truck

. here

you push the truck

is the dolly ni ni?

come on

we're gonna stay here for

come on, push the truck

put the 'car inside here

can you'do that?

4'

ust a minute and then we re "gonna go

now the car's going for -a ride, looket

can you ,get the car out

is ihe car stuck?

try and get it out 38



see this pzirt right here?

this part's gotta go in that like

.see that hole?.

gotta go sight in like that

now its fixed

yeah like that
...t

but you have to do it yourself don't you

there you have, it

thank you

want me to fix it?

411A
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Consent Form

You re-invited to participate in a.study'of'normel and-
.Downls syndrome children's listenin prefereece§ for different

.`\styles. of .speech, We hope to learn w at those preferences'are,

. at different ages, and whether they c respond to the -ways in

.which parents typiCally change theirNspeech,when talking to s'

.young chilbren. We ultimately hope to learn how to better assist-
children with Down's syndrome in.learning language.

You'were seleqted as a possible participant in this study because
your child is, at the age we are interested in studying.

If you decide to participate, we will ask th.it you allow us to
place the PLAYTEST ,equipment ip your home for five days.
Two plastic bottles will be attached to a playpen, and these
bottle-twitches-will be connected to a machine which records
how your child. plays with the bottles. Each bottle is connected-

t6 a tape recorder whiCh will' play pre-re.corded speech wienever

the bottles are moved. You will be asked to turn the'machine.on

when you place your child in the playpen, and off after 20 minutes

or when, for whatever reason, you must remove your child from the

playpen. The number of times you will be asked tb do this each.day
will depend on your daily schedule. You should know that this
egufpment has beeri safely used in a number of' studies, anid it

has beefi designed so that children will enjoy playing with'it.

Any information that is obtaine p.connectiu with this study,
and that can be identified with ou, will remiln confidentiil

and will be disclosed only with'your permission. You will be

reimbursed for any incidental costssconneeted with-the study,
.

for example, the electricity necessary f.or the .equipment.''

If you decide to partimipate, you are free ta discontinue
participation at any time without prejudice. If you haye any
questions, please ask us. If you have any additional questions

later, Jim McCaul (224-6183) or Dr. Turnure (373-5210) will be

happy.to answer them.
. .

You are making a decision whether'or-not,to participate.

Your signature.indicates that you have read the information prIkided

above and 'have decided to participate. You may withdraw at any

time without., prejudice after signing this form should you choose

to discontinue participation'in this study.

'Signature
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