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Language Acquisltlon‘ fSome ACOUSth and Interactlve Aspects
" of {nfancy
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Early stages of language vaUlSltlon for four first-born °-

 dnfdnts . were studled in a longitudinal :paradigm from birth to two .

ygats. Methodologlca .and.contentive goals included examination -
selected aspects-off vocal-verbal behavior exhibited by the chil-
dren and, their @arent . .- Home and 1aboratory recardings, diaries,

1nterv1ew, and developmental observation were pr1nc1pal data sources.

luded analyses of.(1l) fundémental frequency characterj sthS of
ondistress vocalizatfions,. (2) the evolution of prototype ‘conversa-

'..J' /zubstudles concentrat}ing on the first twenty -four weeks of life in-
n

and acoustic attributes of infahnt vocalization.
d a rich and varied sound repertblre which
nging aspects of evolving sensory-motor be-
d-diretted language appears to haveé different

n such factors as the child's developmental .
* perceptlon of abllltles and preferences. In
response to'when, where, and ‘how to begin the study of language-ac-

. quisition, prellmlna Y flndangs indicate that in-depth examination
of small numbers of cchildren in a variety of interactive and non- -
social milieus needs to begin at the ‘beginning generating detailed

records that are avgilable for repeated scrutiny. (Current status
——contlnulng) :

The children display
seems to parallel ch
haviors.s Parent chi
functions' depending -

.level and the parent
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I. INTRODUCPION o o |

Young chlldren, studied froﬁ the earliest! phdses of
~ development provide a cogent testing ground for hypotheses
related to individual and environmental determlnants of .
language acqu1s1tlon. Historically, interest. in the onto-
o genesis of language has involved examination of the sensory-
‘motor period éncompassing approxlmately the first 18:to
+ 24 months of life (Piaget, 1952). During this time in
which the child is bcing 1ntegrated into a social world,
he is ar active, creative and unigque individual.whe be-
comes -involved in reciprocal interactions with others -and
subsequent mutual regulation: Ultimately, ‘language be-
comes the most effective and efficient ‘vehicle for the
child's social communication (Levi- Strauss 1966) and his
own self-regulation (Luria, 1961) . ’ : -

In'considering the problem of where, when, and how
to begin the study of language acquisition,- it was' con-
cluded that sound production has the critical criterial
att;lbute of continuity;- that is, sound production features
can 'be traced fr&@ their point of origin at birth through
the developmental period. An early and still Useful method
of observ1ng phonological development consisted of diaries -
provided primarily by linguists (Leopold, 1939-1949-, 1961:
Velten, 1943; Lewis, 1951, 1959) which contained an hecdotal
records. With the exception of Naka21ma,(;962 1966, 1970,
1972), Oller, et al., (1974), Stampe (1972) and Delack
(1975), theoretical models of the evolution of the'phono—
logical system which include 'prelinguistic' vocal behavior
have remained without empirical support.

. Jakobson (1968/1941), Shava¢hkin (1973/1948), and S0
Nakazima (1972) representzadlscontinuity'positionq they
proposed that there is a clear differentiation between
nonlinguistic and linguistic sound production. The dis-
continuity has been expressed as prephonemic/prosodic
versus phonemic stages, involuntary versus volunta y,.
lack of constraints associated with the absente of |"rules* °
versus "rule-governed" occurrences, etc. The cohtinuity
stance has been advocated by McCarthy (1952), Murai (1963), -
and more recently, by Oller, et\al. (1974) and Delack .(1975).
The position assumed for the present investigation gs that .
.there are both continuous and discontinuous features or

¢
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. 'patteg§§ ev1dent as a child progresses from vocalization

S to verbalization. Thes$e patterns might best be rezaaled
Co " through: §ystemat1c obseryation and detailed analysis of"

phonetlcavarlatlons agg/yhelr assocxated fqutlon and

context
\

_ Layge scale cross-sectional and longitudinal norma- )
tive 1nve"igations including many children allowed for
spe01f1caQ&on of the milestones for acquisition of various
specifie- ksurable skills (Gesell et al., 1940; Templin,

1957; Baylgy, 1969; Irwin, 1947a, 1947b, 1947c, 19474,
1948 . Th§§ contributed 51gn1f1cant and necessary norma-:
tive 1nform&tlon. At present, we see an iricreasing ten-
dency to refirn to studies involving small nimbers of
v children deq .gned to explore and describe the details of
# change in vogal-verbal b®havior which allow for a process ~
1nterpretat1%h4(Naka21ma,.l962 .1966, 1970, 1972 Oller, o
i . et -al., 1974\'Delack, 1975: Peters, 1975) The present ‘
'ﬂ’- ,‘1nvestlgatlod as designed om the basis of an approach to -
. - défine the.gae é51s of individual dlfferences, to describe
. qualitative a quantitative differences between stages,
: and’ to- ehamlne interaction variables which exert direct
and indirect influences .on children as they proceed from ¢
v produc1nq lingyistically no‘meanlngful utterances to their
establishment gg language use in 1nterpersonal communica-
- tion. We'have'W complex, time-consuming, and expensive
task 1in spec1fy¥ng the continuous and discontinuous fea-
tures” of the prdﬁeSees and behaviors under scrutlny.,
. . : khu‘
- " Four fundd nental 1nterdependent quest16~§ are in-
N volved in our s% y of infant behavior: . (1) What factors
§§$ . ' motivate or impe‘ﬂthe infant to vocalize? ' (2) What are the
o 'Eeatures of infan@ vocallzatlon and how do they change over
- time? (3) What éq}.the factors that determine the features
of infant vocalizaWion? and (4) What are the functions of
vocalization in ' ref@tion to the child's evolving cognitive,
social, emotional ati linguistic development? In order to
begin to answer the«fiqueStions, the objectives.of the
urrent investigatiomnjpere: "(1) to develop a protocol for
\study and analysis o e\ongltudlnal data; (2) to evolve a
*1 . description of some a-h‘stlc and perceptual aktriputes of _
infant vocal béhavior a¥d of language directed to these in-
fants during the first tho years of life; and (3) to de-
~scribe some aspects of parent-child interaction which foster
awareness of the communicative process. The following sec~
tions of this rerort contain an outline of the preliminary
protocdl developed and the general methodology used in data
collection and reduction. . Background information, method-
ology, and rasults of, seven prellmlnary substudies which
have been compltted will ‘be detailed in jeparate sections -
followed by major conclusions.

“




II. PRELIMINARY.PROTOCOL‘FOR'LONGITUDINAL STUDY

> ) 1
S U The protocol developed involves three major research.
areas 1nclud1ng the infant, ‘the parents as representing the ‘
Chlld s principal llngulstlc input, and parent-child inter-
-acﬁ1on. This partitioning is intended for methodological
organization of the investigation of four couples (and their
first-born children who are being studied as fami)y unitsy

A;'Infant _
% 1. Fundamental fréquency characteristics: O to 2 years °.

» 77 a. Objective: To trace the evolution of contrastlve
intonation - b :
\ "b. Methodology

(1) Descriptive statistical analysis of funda- -

s

. - : mental frequency characteristics -correspond-
. : P ing to stages of language acquisition from
' L 1ts inception during the preverbal +period
i ‘ : forx four {nfants with the following specifi-
cations:
(a) Age of the infant
(b) Recording conditions

S (1) Locale: home, labor, tory ‘
\\ " (ii) Social conditions: 1infant alone,-
- parent present, adult other than'
\ N . _ parent present, other ' )
N (1ii) Stage of development
N (2) Analysis of contour configurations

'e. Research completed: Descriptive statistical anal-
\\\ ysis of fundamental frequency characteristics
~for four infants during the first 24 weeks of
. . 1rfe (See Section III A)

13

2. Syllablflcatlon ‘and segmentation
.a. Objeetives )
(1) To examin®¥the ch01ce of the phonetic syllable
. as a viable unit for descrlptlon of infant
' : vocal behavior
(2) To spec1fy the characteristics of syllable
; ) types in relation to the segmentation prop-
' - - erties for infant vocal behavior
(3) To ‘evolve a dcscrlptlon of the evolution of
) '~ the phonological system in relation to syllable
. types, segmental variatjions, contrastjve fea- :
tures and distributional rules

. , t4) To evolve & descrlptlve model of the infant's
N behavior as,he progresses from vocal to verbal
R . utterances

o b. Methodology - 0
. (1) perceptual analysis: judgments of syllabicity
) and p2aks of prominence made by individuals
who have received training in listening to
infant wvocal behavior: rahdomly selected non--
distress utterances sampled throughout the

8
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Wy LT ? - perlod of study (5‘10 2 years); acoustic anal- = .
: T T TTysisT spectral displays” of“hohdiEtTESS“utter““ """"
. © an@&gs subjected  to scrutiny for duration, S
* prominent resonance structure and amplitude
Cdé ‘ peaks- specification of the correspondence be-.
: . ‘ tween perceptual and acoustic data
> : . (2) Perceptual analysis: specification of major
. ‘ s segmental features through a specially-adapted
. o form of segmental transcription used by. trained
Wy “E _ ¥ judges; acoustic analysis: spectral display of
. o S utterances used to specify resonance structure,
T v occlubive features, and duration; specification’
Co . of the correspondence between perceptual and
' acoustic data
no o c. Research completed:
(1) Perceptual analysis of infant gocallzatlon
during the first 24 weeks *for four children
(sece Section III B)
(2) Specification of the correspondence between
the acoustic features for a sample of utter-
ances from one infant during the-first 24,
weeks of life and the perceptual features for
those vocalizations in relation to syllabi-
, .. . ficatiq peaks of prominence, and segmental
transcription (see Section III C)y
(3) Perceptual analysis ﬁgalnfant cry w@and noncry
utterances for one 1 nt from 3 weeks through
3 months of age (see Section III D)
7 d. Development of -descriptive model: specification
) ( of the first 24 weeks in relation to primitive
syllabification and phonetic exploratory behavior
(see Section III ) <

’

B. Parent child-~directed. language

1. Objective: To specify the characteristics of the
’ linguistic environment for four children from birth
to 2 years
a. Specification of syntactlc structure for child-
directed language . o
b. Specification of acoustic-phonetic attributes of |
selected aspects of child-directed language
c. Specification of functlons of Chlld directed
. A language
. . d. Specification of content of child-directed lan-
guage <
e. Comparisbn of Chlld directed language ehhlblted
' by fathers and mothers
f. Examination of the effects.of varying ehperlmental
conditions on parents' child-directed language
g. Examination of tha effects exerted by individual
, intf..rts on the structure, function and content. of
thr:' v parents' child-directed language
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2. Methodology = .
o~ ) a. Naturalistic observatlon and recording of parent
“““';T'f"“_"““' child- dlrectedalanguage in” home and "Tdboratory ™ T
' conditions :

b. Structural analysis of parent child- dlrected

'~ language from wfitten transcript ;

c. Fundamental frequency analysis of sélected samples -
~of parentsy child-directed language derived from

. acoustic analysis .
"«d. Segmental phonetic features and tlmlng character-
istics of”pd@rent child- dlrected language derived
from .spectral display
=~ e. Development of a taxonomy for descrlptlon of the
N functions and content of parent child-directed
- language through observation of parent-child
interaction in home and laboratory conditions
Coe . f. Analysis of. the effects of individual children
’ ' on the structure, ¥unction and content of their
parents' child-directed language through speci-
. fication of the child's age and stage 1in relation
to language, motor, cognitive, and social develop-

ment. These factors will be used as independent
variables.

3. Research completed :
a. A preliminary analysis of mothers ' question forms
directed to their infants during the first 16
weeks of life (see Section IV A)

b. Structure, function and content of parent child-
directed language in two experimental conditions:
a comparison within and among couples (see
Section IV B).

C. The evolution of conversation ‘ o

1. Purpose: To describe the progression of parent-
child conversation from its-inception in proto—_
. type form through verbal dialogue
2. Methodclogy 3
a. Specification of the t1m1ng features of parent—
child conversations through ana1y51s of pause
time for 1nteract1ve utterances
L. Imitation Y
(1) Analysrs of - acoustlc, phonetic, and when appli-
‘ . cable, "lihguistic features of parent- -initiated =
imitatjive cycles (parerit-child as the minimum
. components of a cycle)
‘ {2) Analysis of acoustic, phonetic; and when
woe -, -applicable, linguistic features of child-
- - initigted imitative cycles (child- parent as
minimum components of a cycle)

© (3) Ana1y51s of the structure and content of
' v-:irbal conversational interchange
ta ) Anuinals of parent- chlld «verbal discourse or

fj._i(]:\;ﬁuc

. . e
SR ‘ T -.s_l")
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- f Research completed A : o N
~a. Pause time features:of prototype conversatlons o -
- for one infant from 57tof10 weeks of age ¢see ' '
» s A
. Sectlon v, AV _ : PER T X AN
II‘I METHODS OF PROCEDURE o LT LT
_ Coe ‘ VT S
“A.- Subject Selectlon o B : - o« -
. Sollc1tatlon for first born infants was made through o
recommendatlons from a ocal obstetrlcxanp advertlsem ts in @
Unltywnewspapers d personal acqualntance. A total of
24 couples were contacted ~Nine coupl%s met the prellmgnary N

[N

1

criteria which iacluded normal medical and psychologicdl-
historiés; normal hearlng senslt1v1ty and»language functien, *
Enqllsh as their natlve language, w1lllngness to partlc‘pate
in the lnvéstlgatlon,_and the cgandition that the ‘mother was
to be ‘the primary caretaker. An initial 1nterv1ew was held
w1th these c0uples durlng which the naturefof the study was
explalned and detalls of, the' parents' respon31blllt1es pre-
sented. ' Incentives for participationvingluded periodic Qe- +
Nelopmental evaluations, procuremerit of A record of the P L
infant's development and d mastor audlq tape recordlng conﬁ
taining samples-.of the infant's utterances" throughout the £« = &g
first two years. FoLlow1ng the initial prenatal®inferview, =~ ¥
~ the couples were~adv1$ed to allow some time to elapse before %
maklng a detision regardlng parth1patlon. Onge their de-
c1slon was -confirmed, the c0uples\were seen fqr an additional’
interview to secure background 1nformatlon,~the1r attitudes
toward and experience with children, their. expectations about
newborn infants, and the'developmental prqcess, and preferences
in relation to sex of the infant and-child- rearlng practices.

anke,

The final SubjeCt selectlon followed the birth of the
irifant. Although the orientation of the investigAtion was
that of tracing and interrelating indiwviduail patterns of be-
havior, reported sex dlfferences in the child development.
literature (Lewis, 1971; Moss, 1967; McCall, 1972; Zelazo, .
1972; Kagan,,1969; Templin, 1$57; Delack, l975) warranted in-
clusion of:two males and two females. These four children -
‘displayed normal pre-, para-, and postnatal histories and
narmal hearlng sens1t1vity. They were born-within. two weeks
of the mother’'s due date and weighed between 5 1lbs. and 9 lbs, -
6 0z. The birth dates were September l9,,l973 October 2,
l974 December 2, 1973 and May 21, L974. - -

: The parents-were a highly educated group. At the ini- .
tiation of the study, one father had completed his doctoral

- work, two fatherm® and one mother were.- dc-.toral students, one

mother was in the final stages of completlng a masters degree,

one was completing a bachelors degree, and one mother had

two years of tnalnln@ in hopS1tal X-ray-~technology. Although o
the orlglnal crlterla specified that' the mother would not be
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working gg}ing the period of stpdy and would thus assume the

. role of major Caretakgr.;ﬁinancial_constraints.necessitated-'~~~«

that ‘one mother begin working when her daughter was 10 months
old, - Due to the time already ihvested, this child was con=_s
tinued in the study, Through the next 14 months,'shelhad a
series of babysitters for periods ranging from a half> to a
full day through\which-she had more continuous contact with

- peerss than the @ther three children.

Following the birth &f the child, recording proc&dures
were instituted. Changes in parent and infant behavior are
associated with a varicty of sources internal and external to
the individuals including situation or context (Nelson, 1973;
Korner, 1972, 1974; Lewis, 1972), the presence or absence of
observers (Wolff, 1963; Lyttoﬂ? 1971, 1974), and state (Lewis,
1972y Wolff, 1963, 1965; Brackbill, 1973; Blauvelt and-Mc-
Kenpa, 1961) to name a feéw. Confidence +tn the validity
(representation of an adequate sample) and reliabiiity of the ®
data results from comprehensive and careful observations R
secured in, a variety of conditions.  The sources of data for .°
the investigation included al.uost daily home'recordings,.'g - .
diary kept by the parents, weekly 24-hour logs reporting the
infant's schedule of activities, and audio and wideo ,record- €
. ings made at the infant laboratdry every two weeks. ' T

B. Data BRase o L ‘ cm

4

" . 1. Parent Interview : . .
o .

s

' Although the pringipal

vestigation, formal periodic intervi
and father” were scheduled in addition to those which' preceeded ~
the initiation of fecording procedures. These were held at
the end of twelve months .and twenty-fourt months of .study for
three of the four couples. The fourth ‘infant has not yet
reached his second birthday. The primary purpose of these
interviews was to secure the parents' impression of the child's
general status at that time4g;2eir view”of his/her development
in relption to language, cognition, social, motor and emotignal
growth, their views regarding the confuct of .the'stddy in re-
‘éation to recording procedures, scheduling, maintainihg the
iary, etc., and their expectatidns:fq;ﬁﬁheﬁnéggmpg;iod of dg-

velopment, % = - ‘ 4

2. Home,Conditibns : o *

+@. Audio retording: The parents, were'prQVidéd wilith
a Sony portable cassette recqrder (Model TC llOA),\@wo.ﬁicro—a’

phones and a supply of tapes which were replen@shed\éverﬁytwo‘? Ny

weeks. Cleaning, operating and recording instructiens were ;.
reviewed at poriodic intervals.. Recording samples included _ "

early awaking anid pro-sleep periods, feceding, bathing, -dres%-
ing, {leave takinyg, and play alone as.well as with each par@nt.

e 12
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. invesfigagor.add the pg,arehts-_}q
have had,a running dialogue throughow conduct of this in- 3
s with both the mother” .-

B



Prior to,‘éurin or subsequent to a recordlng, "the
parents supplied the daj:er ‘time, locatlon, act1V1ty, and
p081t10n of The infant in additiom to prerecording activity
(e.g. "has just béen fed").. The parents seem » to have. eas11y
cquired the abllrty to.automatically and naturally provide

the above informption which, from report,. became -fairly rour

"tine after a brjkef interva® of practice. The parents have

aged "to make comfiments on the tape recordings '
regarding 'their own observations of the child which were'sub--
sequently transcribed in the infant's developmental log- book.

As in past research, the problems encountered in the

home recordings involve background noise, nucrophone distance,

and microphone noises stemming from the intants® kicking,
handling or.oatlng the ob]ect‘whlch ‘early became a target
that was going to be gotten in the face of jny adversity. Con-
siderable. data, howéver, approprlate and adequate for analysxs
have been derived from these tapes: The home recordings were
subsequently reduced by the principal investigator according
to criteria which eliminated long periods of silence (e.qg.

ter the infant had gone to sleep) and portions.with very.
HOOT signal-to-noise ratios. These tapes were then transcribed,

‘coded'by nunber, and retaingd as Master Home Tapes.

b. Diary and logq: The parents were provided with a
dated log book in which they ,Jplaced almost daily notation re-
.gardiny developmental information involving vocalization, lan-
guage, motor skills, affective behavior (g.g. smile, reaction
to strangers), food preferences” and eating habits, illnesses, .
skecp behavior, trips, visitors, etc. The log was designed to
‘réduce muipory constraints and has provided waluable details
regarding developmental change  which might have slipped 1nto_

- obscurity. 1In addition, generally once a week, the parents

filled out a check list for a 24-hour period providing informa-
tion as to the time the child spent sleeping, awake, activities

" when awake (feeding, change diaper, play), people présent and

whether the infant was at home or out.

3. Laboratory Conditions

The infant laboratory has provided a conducive at-
mosphere for naturalistic¢ obscrvation of infants and their
parents. It includes a two-way 4" x 6' observation window and.
a patch panel with connections for individual Sony. Electret )
microphones (ECM 50) worn by the parént and by the child.
video and audio recording instrumentation (Teac 1230 recorder,
Sony mixer MX300, Sony Vidco Cameras AVC-3200 and 3500, Sony
Special Effects Gfflerator SEG-1,  Sony Video-corder AV 3600)
were located outsyde the laboratory proper. Subjects haVe been
recorded at two-weck intervals throughout the period of study.
The conditions included the infant alone perlodlcally and .
dyadic and triadic interactions with the mother, father or
both parents present.

A set.af toys and furnishing appropriate for the child's,
developmental level have been provided For examplc, initially, -

a portacrlb was present w1Lh toys for- a young infant such as

. 13
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Squeeze objects, stuffed amimals, etc.; whereas later, objects -
such as telephones, a table and chair, a toy stove, a play '
crib, tea set, and‘'puzzles were in the room. Following each
_ session, the infant's weight, lehgth and head circumference
' measurements were taken as well as two Polaroid plctures, one
of which was given to the parents.

In addition to the a 1o and V1deo data derived

directly from the laboratory, ther aspects of the context

_ and supplementary information were provided by the principal

. investigator,. A running live commentary of .conditions includ-
ing infant state, location of principals, gaze behavior, classi-
fication of somc types of utterances, observable articulatory
behavior,ctc. was recorded on a second channel of the audio
tape. Both channels were subsequently transcribed, numerically
coded, .and checked for reliability with the video recording to
insure corygect timing of the commentary. A sample is provided

. in Figure 1. , .

)

_Figure 1. Sample transcription from laboratory session

e . -

’ (J. 12/3/73; 8:6 (38 weeks, 6 days); 1:00 p.m.; 22 1/4 inches;
~ 12 lbs. 4 oz.; awakened at 12:15 p.m. and fed; D indicated a
directed vocalization, U-an undirected vocalization and Unde-
termined vocalizations arc unmarked)
(continuation)

-

Session (Channel -A) ' Commentary (Channel~B)
v 37. J : vocalization (D) ‘ Active alert state 1ook1ng
= at mother; J supine in
38. Mother: .1 (cluck) : . portacrib

.2 Stick your tongue out?
.3 (cluck, cluck, cluck)

.4 Oh, J- , look. Mother sticks out her
o : tongue
.5 (cluck)
.6 Looky
_ .7 (cluck v
39. J : vocalization (D) - soft; active alert state

' ‘ 40. Mother: .l Will ya do that?
' » ' .2 {«luck, cluck)
- 3

' . .3 Get your old. tongue . Mother pouches J 's
workin.. ~ tongue and he protrudes to
) .4 Wherc 1is 'your tongue? her finger reflexively
.5 Where 1s your tongue? A
L) It's in there, isn't it? 4 .
v .7 1 sce it : .
41. J : vocal ization (U) J 's left fist to
& — .
' mouth.
Mothoer: 1 On, what's that?’ i
.2 A finger? (Laughs) , Mother touches J_ 's
.3 You smile awfully big. fingers i
’ A fassmile awfully big.: . .
.H 'How come you have such
Q s . a4 biy mouth? . 14

]ERJ(j ’ .6 Such a little baby.
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As shown in Table 1, a prleliminary coding system was
developed to classify utterances produced- by the parent and
by the infant. - -

. B < Lo

Table 1. Preliminary classification of infant and pa¥Yent
utterances, for recordings made in the. infant
laboratory

A. Infant - . e :
1..Spontancous ’ _ . ' '
. a. Directed ' ' '
v b. Undirecced
* c., Undetermined
J2. Imitative
a. Self-imitation
b. Reciprocal imitative
(1) .iio alteration: prosodic and/or phonetic feature
similarity .
(2) li:onetic alteration: including segmental features,
suprasedmental fedtures, reduction and/or exs
pansion '
(3) Lexical and syntactic alteratlon

P

B. Parent {(mother or father)
1. Spontancoeus : : T,
2. Reciprocal imitative

a. No alteration (prosodleﬁphoneth similarity)
b. Alteration -
(1) Phonetic and/or syntactic expansion
(2) Phonetic and/or syntactic reduction
3. Self- imitation (self- rcpetltlon)
a. No alteration
b. Lexical alteration
cC. Syntactlc alteration
d. Phonetlc alteration 2
e. Combination , , ' ~»J

' C. Reciprocal nonimitative (two part)
1. Parent-initiated (Parent/child)..
2. Child-iniviated (Child/parent)

D. Interdctive
1. Parent initiated (Paront/Chlld/Parent) s ‘
2. Child initiated (Child/Parent/Child)

The ‘infant's uttorances were first classified,as Spontaneous
or Imitative. Within the former class, the utterance was

further described o= Directed if the child was in visual con-
vact with the per ne.  Goze behavior is felt to be an important
sign of agtuctront (Bell, 1974; Stern, 1974b; Korner, 1974) and
orienting (Rheingold, 1961; sSokolov, 1963) which provicés in-
formation to the parent regarding the infant's preferences and
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capacitid (Blauvelt and McKenna, 1961). When the infant's
4 nied by visual contact with the
s an Undirected response; however, -
if the c lld was gazing at|/an object or location - in the room,
this was usually specifiedi An utterance was classified as
, Undeterm ned if the directiion of gaze could not pe observed
CLo . Due to the level of activity in the laboratory dgring record-
‘ 1ng sesslons, it was decided that further classification of
es could better b
cation system is
gn of specific S

ut terans
classif
the des
gation.

accomplished at a later time. The
till being revised concurrent with

bstudies within the major investi-
#

4 Developmental Evaluatlons-

.

. " “a. Audiometri Testing: Audiological examlnatlons
. were cpnducted periodicglly within the_Department of Audioclogy
! and Speech Sciences under the superV1s1on of Dr. Carl Binnie.
The pryincipal form.of examination initially involvedy observa-
tion ¢f the children's fesponses to free field presentation
of pure tones, speech and noise at varying levels (HL;ANSI)',

b{ Psychological Testing: The Bayley Scales of
Infart Development (Ba ley, 1969) were administered to the
infants at 8, 16 and 24 months of age by a developmcntal psy=-
cholpgist. The Mentall Scale was administered formaflly ac-.
nied by informal observatien of motor development. The
nford-Binet Test o Intellfgence (Terman and Merrill, ¥960)

was j[administered to %two of the children who exceeded the ceil-
ing/ for the Baylay at/ their 24-month examination. Results of
v testing were made available. to .the principal 1nvestlgator and

to the parents.

C./Data Reduction . ' —_
1. Home Audio Recordings

Based on conservative average estimates, each'faley
produced approximately 4% hoﬁzp of recording every two weeks
rlesulting in 936 hours of home. tapes for the four families !

ver the twq years. The fourth child has not yet reached hlS
econd birthday. To date, a total of 324  hours of home re-. -
'‘tordings have been reduced and numerically coded by .the prin-:
cipal investigator and fully transcribed. This total includes
reduction for one child through the first year (117 hours), -

reduction for one child through ‘44 wddks*of age (99 houts),
24 weeks of age (108

and reduction for two children throu
/ hours). . ‘ ~

, 2. Home and Laboratory Recordings - Developmental Master,
. Tapes - . A

To examihe changes in the- features of infant ‘vocaliza-
/ tion, Master Developmental Recordings for the first 24 weeks
.of 1life 'have been prepared for each infant from a combination
of Home Master Recordings as specified in the previous scction.
and laboratory recordings. The infant's utterances were

~
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isolated from context for these tapeb and the follow1ng in-
formation, accompanied every utterance: (1) source - home or’
laboratory; (2) original numerical code number; (3) date of
recording; (4) age of the child in weeks and days; (5) whether.
the infant was alone or with people; "if another person ' _
present, this was indicated; (6)- preliminary description. of
the features of the vocalization or transcription; and (7) .
additional special comments: These sequential tapes have -
been used in some of the studies to be reported in subsequent
sections of this report.

s
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IV. RESEARCH STATUS: STUDY OF THE/INFA

”

Y

A, Study I: Fundamental fr quency c araeterlstlcs of infant
: ”‘ﬂond;s ress v callzatlo durlng the first tWenty-
four weeks.( latln, and Horii, Y.)

1. Introductlon y/

In spoken language, variations Ln fundamental -frequency
(F ), the®acoustic correlate of vocal fold’ vibration, serve a
llngulstlc'contrastlve function. Although numerous individuals
have indicated that intonation is ohe qf the first aspects of
~-the infant's- vocal behavior which. shows‘phonetlc drift, i. e.,
language specific features (Lewis, 1951; Lieberman, .1967;
Menyuk and Bernholtz, . 1969} Nakazima, l962),‘emp1r1cal support s
is meager. In addition, the literature \is ﬁraught with con- )
EUSiong'as different investigators employlng the same termin-
ology, mix levels of descriptiébn. Lehiste (l970) exempllfles L -
the linguist’s use of the terms tone and intonation to indi- o
cate contrastive function of F, at the word level and at the /
_sentence level respectively . Tonkova—Yampol skaya (1969/1973)
‘speaks of /the "intonational pattern of cry" and the "intona-
tion . of dlscomfort (p. 31). Both should be considered in Ye-
lation to fundamental frequency contour and emotional
expression, a realm of paralinguistic features (Crystal, .1975)
for the adult and nonlinguistic features for the preverbal -
child. Description of the evolution of this prosodi¢-feature °
necessitates examination of- Fo characteristics displayed by
infants. throughout, thp major perlod of phonologlcal develop—

.
. (% -3

‘ ment

Variations in fundamental frequency ‘are a reflection of
complex interactions: among neurological, anatomical- phys1ologlcal
linguistic, and parallngulstlc factors (Lehiste, 1970; Bollinger,
1964; Ohman, ¥967; Crystal, 1975). From the standpoint of the
infant, we need to con51der intreasing cortical control over
vocal output (Delack, 1975; Tonkova -Yampol' skaya,'l969) during
the developmental period which eventually results in his ability
to match heard pitch variations, to formulate and test hypoth-
eses regarding linguistically-contrastive contours, but much
earlier, to reéproduce vocal patterns which intrigue him. For
example, prior to six months, infants appear to explore the.
extent of the pitch randge their vocal ‘folds are capable of pro-
ducing. They exhibit congentrated periods of high- pltch squeals

"and low growling sounds (Zlatln, 1975). -

. The anatomical and phys1ologlcal factors whlch 1nfluenCe .-

speaklng fundamental frequency -are most extensive. They include
" 'size and shap of .the phonatory- apparatus, tension of the vocal
" folds, subglottic pressure, .lingual articulatory gestures, and

- coupling of the larynx to. the wocal tract (Lehiste, '1970).

. During the first yecar of life, there ire major alterations of

both the structures and structural relationships in the human
vocal tract. as the larynx descends away from the hasopharynx ’
(Lieberman, 19775; last, ]9/0) changes in consistency and shape
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as well as rapld growth in size are manifest (Klrchner, 1970

W1ndl 1970). Vocal fold length almost doubles (3 mm at birth
to 5.5 mm at one year)., Concomlttantiy, there is differential
enlargement of the pharyngeal ‘area and increasing muscular-

' stability (Bosma, Truby .and Lind, 1965). Respiratory rates -
decrease throughout the first year with 1ncrea51ng thoracic
part1C1paﬁgon and orgapnization of movement in conjunction with
phonatory activity (Langlois, Wilder and Baken, ‘1975). - °

1 " . - One of the earliest descrlptlonstbf Fo characterlstlcs-

' for infants was provided by Fairbanks (1942). “He examined
hunger. cries exhibited by one child durlng the first four months
of life and found a progressive increase in mean Fg from an

" initial frequency of 373 Hz to 585 Hz. With the advent of the
. -~ sound spectrograph, Lynip (1951) conducted a study of the
' acoustic featlres associated with vocalizations displayed by .
one infant from birth through 56 weeks. He made perlodlc refer-
ence to fundamental frequency characteristics.

-

Y -

, Sheppard and Lane (1968) analyzed prosodic features-ex-
hibited. by two infants from birth to five months of age. No
real quctuatlona of F, within samples during this period was
shown. -.Vocal behaV1or was sampled at specified times durlng L

the’ day when the infants were in a '"good recording environment" .7

(p. 98).. During the neonatal period, thé infants were periodi-
cally placed in private rooms in the hospltal and at home, -

., samples were collected when the infant was in a plex1glas N
¢rib. From the description, these two children were always re=-
corded alone. 1In addition, various types of vocal behavior in=-

~~+«cluding cry or distress sounds and noncry vocalization were
collapsed for purposes of analysis. Although the authors do
not specifically state that this procedure was used, their in-
terpretation of the high fundamental frequencies dlsplayed by
the infants indicated that this was the.case. Other studies
have rather consistently. revealed higher Fy characteristics )
in association with cry (Lenneberg, Rebelsky and Nichols, -1965;
Liles, et al. 1974 Prescott 1975; Swope, et al., 1975)

To daﬁé, the mos t exten51ve analysis of fundamental fre—l ]
"quency characteristics was conducted by Delack (1975; Delack
and Fowlow, 197%) who examined over 11,000 noncry Utterances

exhibited by 19 infants during the first year of life. A range
of nondistress vocalizations was sampled in varying condltlons.
"\\ From spectrographic analysis, the findings indicated tRat the.
children showed a relatively stable mean value around 355 Hz
during this period with a progressive increase of within- -
utterance range. Results additionally showed a sex difference
in. that females exhibited a higher mean Fo than males, al-
though overlap was indicated for mean values when variability
~was taken . into account (Delack, personal communlcatﬁeﬂ). This
surprising finding was also shown recently in a study of cry
behavior during the rlxjt 3 wocks of life (Swope, et al, 1975).

N\

E 1{) . .
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In contrast with th very early investigation conductéd by Fair- .

banks (1942), Swope,\et al. found that F, decreased over the
first two months. . .

. Within the context of this longitudinal investigation of
‘phonological development, the purpose of the present study was
to examine the fundamental frequency characteristics of non-"
distress vocalizations exhibited by four infants during the
first 24 weeks of life.

2. Method

AY

- The Developmental Master: Tape recordings for each of ®he

four infants were subjected to audio scrutiny.* 'From the sample
of 1753 utterances derived ‘from the first 24 weeks of observa- .
tion, 787 nondistress, nopvegetative vocalizationhs were selected

. to-noise ratio was unacceptahle, when another person vocdlized
simultaneously, and when duration 'was less than 200 msec. .For
each utterance, the infantfs a@e in weeks, souree of recording
(home or laboratory), and situdtional context ‘were ‘coded.

for acoustic analysis. Utterances were rejected when\tii signal-:

- The Signals were quantized through an analog—to digital
converter with 14-bit accuracy and. stored on magnetic tape.
Waveform .data, sampled gt a rate of 10,000 times/second, was
used to obtain period-by\period Fg melody plots (Figure 2).

In addition to duration which was hand-calculated, the follow-
ing descriptive statistigs for each utterance were computed:

(1) frequency range in ¥z, (2) mean Fy in Hz, *(3) standard
deviation in Hz, (4) standard deviation in semitones, (5) median
Fo in Hz, (6) mode.in Hz, (7) C5. - value in Hz of the 5th per-
centile, (8) Cgs - value 'in Hz of 95th percentile, and (9)

range between C5 angd €95 in semitones.

Each melody plot was subsequently checked for possible
octave errors with 45-cycle narrow-band,spectrographic displays
(Voiceprint, 700 Series). An error rate of appraximately 12%
was associated with four factors. These included utterances
where the infant's F, excéeded the Specified range, requiring
redigitization of the Signal instances where the infant ex-
hibited abrupt shifts in fundamental frequency ‘generally within
less than 100 msec, instances where two fundamental modes of
vibration were evidénced, and utterances associated with the
presence of subharmonics. Correction procedures were instituted
and new descriptive statistics derived. ¢ :

3.7 Results

+ .

The analysis of mean F or pooled data collapsed into .
four-week intervals indicateg that the infants displayed little

variation in fundamental trequency."The descriptive statistics

~

*Refer to Section III for subject seélection, data collection,
and data reduction procedures.

20 .
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igure 2. F, contour (melody.plot): Infant J., 3 weeks 2_days,
o - undirected vocalization; inflected egressive vocalic
type; Master Home Tape' I, #10, infant alone in crib. -«
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for the means, plotted in Figure 3: are presented in Table 2.
The mean for the period of study was 335 with a range from 317

‘Table 2. Measurés of central tendency. and Variability for funda-
mental frequency characteristics of four infants from

one to tyenty-four weeks. . “«

H . - N ~ B
Interval Mean Fo Median Fo» Mode Fo s.d. Hz - s.d. Semitoneé
(weeks) = — - - T e

. X s.d. X s.d. X s.d. X _.s.d. X s.d.,
I A . ) : ‘ ' . . ' ' T'
(1-4) 317 38.2 319 38.2 329 48.0 38.8 15.2 2.24 0.95
5 & ' , o . .
(5-8) 338 40.8 338 39.9 344 43.3 27.7 13.5 1.40 0.66
111 . . ‘ ‘ o | |
(9-12) 338 - 40.1 337 40.9 346 43.6 31.2 15.2 1.63 0.79
IV : o
'(13—16)_ 339 41.7 341 41.6 346 44.8 30.4 15.5 1.57 Q0.71
v ‘ . : .
(17-20) 337 43.3 339 43.8 349 50.4 33.3 14.5 1.74 0.75
VI '

*(21-24) 342 51.5 341 53.8 356 62.5 37.8 18.0 1.94 0.84

r4

to 342 Hz. Because of the variability evidenced, it was desirable
to examine’ whether the mean Fg values were a valid reflection of
Fo Characteristics. As.Shown in Table 3, high'correiations were

R '

«  Tab 3. Intercorrelation matrix for measures of Fg character-
' 'istics displayed by four infants during the first
twenty-four weeks of life.

Dur. Low Fo High Fo Mean Median Mode Cg Cgs s.d.Range s.d.
Hz (smt) smt.

Dur. © .33 -.01 .04 -.03 .12 -.12 .18 .30 .32 .29
Low Fg © . -.24 .64 .62 .41 .90 .44 -.59 -.82 -.83
High Fg S L5100 .52 .54 .28, .57 .54 .14 .21
Mean : .99 .94 .86 .93 -.04 ~-.24 -.34
Median - 7 : .94 .83 .91 -.02 -.22 -.31°
Mode | | : .68 .92 .19 .01 -.08
Cs S S .68 -.50 -169 -.%6
Cosg - ‘ - . ' .24 .06 -.05
s.q.'Hz ' ' . .%F .92
R?ggi) ' % | .97
—
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. Figure 3.
Mean Fg, meaAL‘ighest Fo (HFg) and mean lowest Fg (LFg)
for four infants over the'fir£t 24 weeks. Each interval
corrasponds to a four-week period, thus Interval I =
1-4 weeks, 11+:5-8 weeks, ctc.
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‘. achieved between measures of central tendency. For all four ire-
- . fant mean and median values were dquite consistent with each .
. Otheg} Modal valuzz/teﬁaed to be sllghtly hlgher.l o _
‘ Although there was llttl alteration in mean Fgq, deve%ppég T

" mental changes were noted in duration -and within- -utterance. range

and variaBility. These two measures-show pargllel patterns

‘through the first 24 weekst as. depicted in Figure 4. Descrlptive_
statistics for'the range measures .a¥e present in Table 4. ‘High °* °
positlve correlatjons were found between ranye. and varlablllty 1//" -
Correlations fomw infants were .95, .93, .97, and .79. Furthe¥more,.
each of the -four cﬁ~ldren showed ga decrease of within-utterance ,

'range and variability ‘from Interval I to II. Individual variation,
which will be discussed, typified intervals II, IV, and’V with-all
four children evidencing a .rise in both parameters between 21 and

‘24 weeks' (from Interval V to VI). Although the ‘correlations-were

not as high for duration, there were positive relationships.

Table 4. Fundamental frequency rang characteristics for four
: infants’ at 4—wee§t1ntervals. Variables include lowest
within-utterance fundamental frequency §LFO), highest
within-utterance fundamental frequency (HFg), frequency
of the 5th percentile. (C5), frequency of the 95th per-
centile (Cgsg), and range 1in semitones between Cs and -

. ) 4 Cos (R ). J
. - C5-C95 |
© HF - . C C vt Res-cge.(smt.)
Interval 2. . © — > o ;_95  _ 93
(weeks) X ' s.d. X s.d. X s.d. X s.d. X s.d.
1 | L
(1-4) ‘ 217, 62.2 412 75.9 251 49.0 372/-54.0 6.89 3.15 °
II ' « .
(5—8) 268 50.0 yﬂOB 69.8 294 40.5 381 58.5,_4:34 ? 2.15
III : I | o o
(9-12) = 247 52.7 410 63.3 285 43.6 382 53.7 5.07 2.58
va ' ... ‘ ’ v . s 7. .
(13-16) 252 48.4 413 .72.9 286 41.4 283 *56.7 4.94 2.34
(17-20) 239 _49.7 423  76.2 281 44.5 383 55.8 5.33 ¢&345

Further analysis of the variables related to within-
utterance range revealed a high positive correlation (r=.68) be-
tween Cs5 and Cgs. This indicated, that, not only did the children
vary with pect to the range. itself as shown in.the previous

. analy51?//£§; also, they tended to move the total range simgultane-
ously flor any yiven utterance up and down the frequency domain.

-
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'Although the correlations between C5 and Cg95 were positive for alls
four infants, those evidenced by -the two females were higher
(rcg-Cos5= .78 and .50) than those for the two males (rcs-c95=.3
arid .12). .

Pooled data reported thus far tends to mask the variations
in fundamental frequency for individual infants over the period
studied. Mean Fy characteristics for each infant are dlSplayed
in Fﬁgure 5. The observed patterns and weekly éhanges are in-
cluded in the foMowing section.

J (Table 5): Sampling of utterances for J began at three

wecks at whichk time his mean Fo was 315 Hz (s.d. 20.1). At 4
wecks, he evidenced a sharp rlSC to 385 Hz followed by a drop

" through 9 weeks to 305 Hz. Two subsequent peaks occurred at 13
and 23 weeks with a mean Fg of 380 and 385 respectlvely. With the"
exception of these two intervals, Fo varied about J's overall mean
of 341 Hz (s.d. 21.74) for the sampling period. The lowest mean
Fo at 20 weeks of 314 Hz was associated with a high preponderance
of low-pitched growl-like sounds of longer duration than most utter- .
ances sampled. ' Thése dominated his vocalizations during that period.
J's within-utterance range closely paralleled his mean Fg data with
few exceptions. That is, range showed a pattern of dropping from
4 to 6 weeks from 6.65 semitones to 2.86 followed by d progressiv
increase to 7 semltones at weeks 12 ,and 13. J's within- utteranceg\
range décreased to 5 semitones which was malntalned through 18
weeks. The period between 18 and 24. weeks showed an increase in

- range to a high of 10.71 semitones at 22 weeks of age. Results

of the. correlation analysis indicated that as_ the upper limits™in-
c¥eased, J expanded his range (rHFO—RSmt—.78) L§iieyy increasing

, the varlabllltx»(rﬁpo s.digmt=-64) . 3 \ ’

M (Table 6 ): Sampling of fundamental frequency for M, be—
ginning at 4 weeks, showed a- rise in mean Fg from an initial value
- .  of 351 Hz (s.d..50.6) to a peak at 9 weeks (397 Hz, s.d. 39.0). Range
. dropped frbm a mean of 5.63 semitones to around 4 semitones during ’ -
. this period. M's mean Fo and range followed simiYar patterns
" showing llttle change between 9 and 19 weeks. Average«Fo values
were between 333 and 367 Hz. From 19 to 21 weeks, M's mean Fg
" showedva drop to 316 Hz followed by a sharp rise to 415 Hz (s.d.
62 .1) as M began to experiment with high-pitched squeals of
greater average duration.than other utterances. The absence of
samples at 24 weeks reflected a. predominance of low-pitched growl-
ing sourldd which were generally aperiodic. These were associated
with considerable turbulance or noise in the signal °prohibiting
analysis. Throughout the period sampled, Fo ranged from a low of
250 to a high of 467 Hz with a mean of 358 (s.d. 23.33). ¢
~= A (Table 7): A's mean overall fundamental frequency for
‘the entire period tended to be somewhat higher’ than that of the
other thre® children. Her range extended from 210 to 588 Hz with
a mean 'of 373 (s.d. 30.93). Sampling began during the first week
at which time A showed a mean F, of 338 Hz. A subsequent rise to

4
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Table 5,  Fundamental frequency characteristics for J (male) over the first 24 weeks

Of ].lfe‘ah ‘ . . . o1j
Interval Low Fo' High F, Mean F, ‘! Cs . Cogg, ‘Rénge (smg)/‘ -
.(weeks)‘ Mean s.d. Mean s.d. Mean s.d.. Mean s.d. Mean . s.d,. Mean s.d, ‘
I C32 76 445 89,1 335 33.6 268 44,9 386 324 6.38° 2,71
T (1-4) | ! ( - , '
II 255 2.3 410 5.6 338 -27.2 286 26,2 374 317 4,53 135
(5-8) : . ‘ o ,
111 C213 4.3 409 67.3° 330 413 267 445 379 56,7 6.04 2,71
(9-12) ‘ | '
IV 246 ql.4 421 70,5 348 46,8 285 45,7 395 68.6 5.76° 2.28
(13-16) - , : ‘ | | o
Vo 230 B3.6 436 68.6 344 40.6. 277 49,7 394 49.0 6.28 2.6l
(17-20) A S : |
VI 204 [47.8 468 68.3 366 49.2 276 53,1 435 68,7 7,85 3.76
(21*24) . : ' .

<
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~ Table 6. Fundamental frequency characteristics for M (female) over the first 24 weeks

- Interval Low Fo  High Fo Mean F, . Cs - Co5 . . Range (smt)
- (weeks) ‘Mean s.dv Mean s.d. Mean s.d.- Mean. s.d. Mean s.d. Mean s.d.
I 270 44.8 458 60.2 (351 50.6 295 443 411 627 5.637 136
(1-4) | ~ . o - o
1T 301 47.2 432 60.3 365 35.9 317 36,8 411 52,9 4.40 2,05
(5-8) ‘ . S
I 294 37.0 440 58.0° 359 26.4 316 - 231 407 510 4.3 2.46
(9-12) S P -
IV 272 216,412 1.2 340 28.8 303 . 26,6 37T 4L1 U370 142
- (13-16) . | - ‘ | o o
VoL 278 40.5 444 71,0 363 45.2 309 47.5 416 6.6 5,01 2,80
(17-20) 5 ’ L o ‘
i 270.35.9 448 75.2 378 63,7 304 346 430 738 581 2.9
(21-24) - - T
- ’ N
' ~N o
. | ‘v 41“’
' f«‘ -
.l

~of life.
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- of llfe .
— -4_ .
Interval Low F,  High By Meaé C95 . Range (smt)
 (wecks) . Mean . s.d. Mean S d Mean/ /s, d Mean s.d. Mean s.d, Mean s.d.
1 . . S - -
(1-4) 24 .00 454 0.0 338 0.0 29 0.0 433 0.0 660 0.0
II " | ! ' ) l - l‘ ) ‘
(5-8) 301 5443 452 58,4 376 30.6 338 29.1 424 56,3 3.81 2,08
I 276 45.6 425 57.2 357 360 309 310 397 48,6 '4.26 2,08
(9-12) I Co S
IV 26 54,2 45 63.3 370 33.2 307 43.8 420 46.4 5.44  2.78 .
(13-16) | o - - - e
o M5 5B 465 68.8° 366 5. 306 4.0 46 3.2 497 Lo ¥
o (17-20) | | . o
vl - 255 41,1 442 57.6 356 34.2 300, 40.3 410 47.2 5.44 2,23
(21- 24) o R
, —F
Y ,
» ' e
/ \{.\
- ‘ / N
0
o 13

*

!

Table 7.

| I
Fundamental frequency characterlstlcs for A (female) over the first 24 weeks
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375 Hz through 5 weeks of age was maintained through the 7th week,.
followed by a decrease to 341 Hz at 10 weeks. Within-utterance
"range showed a decrease from an initial value of 6.60 semitones
at Week 1 to 3.36 at Week 6 fiollowed by a rising trend iﬁrough 15
weeks at which time the value was 6.51 semitones. A's Fo char-
acteristies varied about her mean value with peaks at 16 and 20 °
weeks 397 and 402 Hz. The latter was associated wit h a higher
proportion of high-pitched squeals which dominated her vocaliza-
tions as shown for M prev1ously." The following week, A 'played'
1n~a\;ower portion of her frequency range resulting in a mean Fo
of 341 Hz (s.d. 32.6). The final two weeks of sampling showed
that A's vocalizations were typified by values closer to her
L overall mean. These were 366 and 372 Hz respectively. Within-
utterance range varied between 4.9 and 5.7 semitones between 18
and 24 weeks® From the-individual correlation analyses, A showed
the strongest relatlonshlp between duration and range C5 and Cgs5
7 in semitones (rdur Range— .69). Longer utterances were also as-
. sociated-with greater variability (rdur - s.4d. Hz=.77)

G (Table 8 ): The youngest child in the study evidenced
a consistently lower mean Fo 1n .comparison ‘to the other infants
throughout the first 24 weeks. Fundapental frequency ranged
from 185 to 469 Hz with a mean of 307 (s.d. 15.03). At Week 1,
G's mean Fp was 315 Hz (s.d. 12.1). For fourteen of the 24 weeks,
G's mean Fp was less than 305 Hz dropping to the lowest values at
" 21 and-23 weeks respectively. The highest mean: value obtained was
" at 4 weeks (335 Hz, s.d. 21.0). F's within-utterance range tended
to follow that of the aother three children through 18 weeks with
the ehceptlon of ‘his widest ‘range evidenced at 3 weeks (8.14 semi-
- tones, 's.d. 3.66) followed by a decrease through Week 8 (2.69 semi-
tones, .g.d. 1.38). Rangellncreased with peaks of 6 semitones at
11 and 12 weeks. Wider within-utterance range for G was also
assoc1ated with greater variability (Range-s.d.Hz=.59). Although
G's ‘mean fundamental frequency data was lower than that evidenced
by the other chlldren, he did not differ from them in-relation to
physical measures including’ weidht, length and head circumference.

The features which did differentiate G—from the other children -
included a higher proportlon of nasals in his vocalizations and
less phyqlcal aot1v1ty. e : : .
4. Discussion -
. . The results of this study of vocal fundamental frequency pro-

. files of four infants during the first 24 weeks of life indicate
little developmental change in mean. Fo during this period when
data are pooled. .The overall mean Fo was 335 Hz, about 20 Hz
lower than that ®f the infants studied by Delack (1975). The re-
sults of both 1nvest1gatlons, however, may be even more similar
as _the measurements in the Delack study were made from spectro-
graphic harmomic dlSplaVS, this technique is associated with a

{

range of. measurement 2rror in the realm of about 40 Hz. 1In the f'
I
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Table 8. Fundamental frequency characteristics for G (male) over\tpeifirst 24 weeks
"~ of Iife. . ' ‘

interval © LW Fo  High By Hean s~ (g5 - Range (smt)
ﬁweeks) Mean s.d. Mean s.d. Mean s.d."Mean s.d Mean 5., Mean s, ';A
¥ 200 543 395 71,5 307 30.8 237 44.2 360 49.8 7.3 3.44
(14) | . . | o '
I 243 385 37 693 308 2.2 267 25,9 349 5L 4,49 247
(5_8k ' . ' o I , . : ‘i
oI 26 34 359 33,0 304 198,252 32.2 342 29.6 5,27 251
(9-12) : o U |
IV 234 316 <373 8.2 310 281 263 218 3B 422 469 193
{13-16) ‘ ) - D
v 231349 386 745 309 29.9 267 243 347, 446 441 1,73
(17-20) | o N o
| v A1 395 378 74 24 2.3 45 304 3% 35,8 5400 2,20
(21-24) | ‘ ' . ‘“ B o ’ L '
\ ! . |
4 : ; ;
] “‘. , "
. o | ! - ot
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-present study, individual variation in each of the measures was
obscured when averaged as mean data; in addition, we acknowledge»

the limitation that the number of children i uded in this anal-
ysis was small. , ‘ - ‘

_Duration of utterances did show a developmental pattern
. tending to parallel within-utterance range and variability. -
-There was a decrease in these measures from Interval T (1-4 weeks)
to Interval II (5-8 weeks) followed by a progressive gradual in-
crease through 20 weeks. The conclusions xegarding the first and -
last intervals, however, must be regarded ad tentative as rela-.
tively fewer utterances were available for an lysis which may
have resulted in greater excursions from the mean. With respect
to duration and range, we would agree with Delack (1975)- that °
these two time frames are at least partially independent. In-
creasing duration of utterances reflects altérations of both
physiological variables such as respiration {Langlois, et al.,
1975), as well as features of infant vocalization. ‘The import-
ance of regarding the characteristics of infant vbcal behavior
within a somewhat different frame of refer&nce from that of the
adult speaker or even a y g child who has reached a stage of
producing linguistically'meaninggil utterances is highlighted by
the apparent independence of thes§ variables. Although there ap-
pears to be no evidence to suppor the notion that variations in
Fo are associated with length of linguistic utterances, with the
possible exception of stress (Lehiste, 1970), the children in the
present investigation did show such a positive relationship.

Differences in the. findings among studies of infant funda=

- mental frequency characteristics are related to two major vari-
ables. These are sampling and measurement techniques employed.
With respect to sampling, it is now evident that longitudinal
paradigms are preferred over cross-sectional designs to examine
the nature of change (Gilbert, 1970).. Representativeness of
‘sampling is a constant concern as vocal behavior displayed by
the infant potentially varies with the social situation he is-
in, that is, whether he is alone or with others, with environ-
mental varia?les such as sound, light, temperature, swaddling,
etc. (Wolf,©1963; Brackbill, 1973; Korner, 1972, 1974), with his
state and activity level, and with stage of ‘development.

A number of investigators have found variations in infant
vocal behavior depending on social context’ (Weisberg, 1963;
Rheingold, 1963). The findings of two studies (Delack, 1975;
Nakazima, 1972) are consistent in that infants showed the highest
" frequency of vocalizations produced when alone between 6 and 7 -
months of ége. From our own preliminary observations, the infants -
participating in the present longitudinal investigation also.ap-
peared to produce differential vocal behavior depending on the
social context. This was particularly apparent for one child
who tended to utter a higher proportion of undifferentiated
sounds during long geriods of play alone in his crib at 3 months.
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Upon hearing his mother's voice as she came down the hall toward
.his room, he emitted a series of vocalizations that would have-
been classified as predominantly syllabic in nature (Zlatln,

1975). Y

Variations in fundamental frequency characteristics dis-
played by infants may reflect not only specific localized changes ,
in intratracheal pressure and muscle tone (Hast, 1966), but also,
more generalized alterations in muscular tension and activity-
levéls. If Fy is associated with muscular tension of the whole
body in the adult. (Bollinger, 1964), .we Zﬁuld exXpect potentially
greater ipterdependence in the very youn child. The rcsultant
¢ Fo fluctuations may be associated with different infant states-
as the vocal folds respond synergistically to alterations in :
_ body tension and act1v1ty levels. Infant state is not regarded
@ as a continuum, but as reflectlng qualltatlvely different con-
ditions and different internal organization (Wolff, 1963). Wolff
(1972) describes 3 states from regular deep sleep through crying
or distress. Failure to differentiate among the types of vocaliza-
tion emitted by the infant in different ‘states results in inflated
Fo values, partlcularly when cry and noncry utterances are col-
lapsed as’ in the study conducted by Sheppard and Lane (1968) .. Vari-
ations Fmong cry studies may reflect different surrounding stimulus
conditions. Samples of cry have been secured.when the infant was
- judged to be hungry (Fairbanks, 1942) when his foot "had been flicked
or snapped with a rubber band (Karelitz and Fisichelli, 1962), wheh .
his hair had been pulled (Ringel and Kluppel, 1964) or when he was =#
physically restrained (Swope, et al., 1975), etc.  Although Murai
(1961) indicated that noncry vocallzatlons are less state and situa-
tion bound than cry, thlS has yet to be’ empirically validated.

Fundamental frequency has been shown to be higher when an
organism is egcited (Bollinger, 1964). Excitement may not only
be a physiological and emotional,state (Bolllnger, 1964), but

. - also, for the infant, may reflect underlying cagnitive operations.
: Kagan (1969) postulated that infant vocalizations are often a -
manifestation of excitement which are generated By the child as
he processes moderately discrepant stimuli. Results of resgarch
conducted by Zelazo, Kagan and Hartmarn® (1975), furthermore, re-
vealed that females appear to be more predisposed than males to
express excitement through vocal behavior. These tombined specu-
lations and findjfgs may contribute to our interpretation of a
tendency for femples in both the present study and that of Delack
(1975) to.evidente higher Fg characteristics. Failure to find
sex differknces for-wlder children with respect. to Fp may reflect
greater independence of laryngeal musculature (Weihberg and Zlatin,
1970). Comparison of the two males appears to clarify .and offer
preliminary confirmation of the hypothesized relationship between’
'Fo and state or activity levels. J was judged to be the more
active of the two males and his fundamental frequency character- .
istics weye more li thosze of the females than were G's. The
latter male, as previously indicated, was the least active infant
of the four, and appearcd t@ procaoss information predominantly
A
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through the’ visual modality throughout the first year. Quieting
to the presentation of stimuli was most frequent for this infant.
The varying béhavioral profiles and consequent individual differ-
ences among 'infants needs to" be considered when examining any
aspect of developmental behavior (Crystal 1973). /

Altheugh length of uttgrance, duration of respiratory. cycles
and type of uttérance, have been considered in relation to funda-

‘ mental frequency varlatlons (Sheppard and dLane, 1968; Stark, Rose
.~ and McLagen, 1915), no attention has been given ‘to artlculatory
_features associated with changes in quality and. patterns of-vocal-
1zatlon which vary with the infant's stag®& of development during
the first year: In the present study, high F, peaks after the
first interval (the first four weeks) were often associated with
.concentrated periods of high-pitched squealing. For some infants, |
weeks characterized by relatively low F, were associated with ex-
ploration of the contrasting end of the frequency domain, i.e.

- low-pitched growls. Variatiogs in the number .and types of seg-
ments within utterances may also contribute to Fo fluctuations.
For example, Ladefoged (1967) indicated that F, is lowered when
resistance of the wvwocal tract impedance is’ 1ncreased Nasals, °.
which are classified as approximarits and are associated with o
. greater constriction of the--supraglottal tract than vowels were
more domlnant in the vocalizationgeef the two males, partxcularly
e G. Although not yet subjected to ‘direct scrutiny, it dppears- that
' supraglottal articula tory activity may potentially constitute an
additional’ source of variation with respect to studles of 1nfant
- fundamental-: frequency characterletlcs.

The second major source’ of variation in infant studles of
. fundamental. frequency involve measurement technigues or procedures
o . employed to extract F, as well as adaptations which'need to be made
to handle the 1déosyncrat1c feature§>wh1ch characterize infant.
vocalization. The. two major means o measuring Fg include t1me
domain and frequency domain analyses. - In the latter procedure,
the fundamental frequency is determined from spectral displays
of harmonic structure which tend to be more subject to measurement
error. The technique employed in the present. investigation in-
volved computer extraction of Fo By means. of a peak-picking pro-
gram yielding a period-by-period analysis. The program, originally
designed to analyze adult conversation, had little difficulty.

"+ handling continuously periodic signals. Instances where utter-
ances were less than 200 msec in duration, at times, - presented
problems: Most short utterances were characterized by some .
aperiodicity of the 51gnal and abrupt shifts of F,. The program
tries to make use of ‘'past Fgy history' within an utterange. By

~ the time Fg lgvel to be tracked was: estlmated the utterances had
terminated. N ) '

_ R Although Stark, Rose' and McLagen (1975) felt that abrupt

- ‘shifts in Fy were primarily reflective of sudden changes in vocal
- fold tension, the high prevaience of ‘glottal stops in infant
vocalization, supraglottal constriction activity, and sudden

changes in subglottic pressure may also play a role. Lehiste

a0 o




. ~ (1970) for example, found that. glottal stops tended to suddenly
» .arrest rising Fgy. Another somewhat ideosyncratic®featfipe of
infant vocalization is the:presence of dysphonation LTruby and
Lind, 1965) which has been attributed to’ two fukdamental modes
of vibration. Onée usually. corresponds to tHQ;lnfaan typical
fuhdamental whereas the second is aggociated with a s1gn1f1cantly’
lower perlod1c1ty. The phenomenon ‘'S clearly, revealed *through
spectrographic analysis. When fixgt seéeh by these investigators,
the broadly 'spaced vertical striations present in the spectro—
grams were thought to be glottal fry which has been observed.in.
utterances produced by these children. Bosma €1972) has de-
scribed multlple potentlal phonatory sites for the infant' includ-
ing the vocal folds, the afyeplglott;c folds and evert the
ventricular folds. Pharyngeal constriction’ is another potential
‘ ~ ' source. \n 1mpercept1ble drop -in amplitude is often concurrent r
’ - with the’ presence”of dysphonation. *° ‘ 4 b

Lehiste (1970) has noted that subharmonics appear 1n the
presence of glottal fry in adult speakers. Dysphonatlon and fry-
- in the infant vocalizations did not,appear to be associated with
_ .thelr presence. The source of the subharmonlcs for infant vocal-
- -izations is currently unknown. - When encountered by the computer
’ program, an, octave error was noted. The program 'looks' for the
'smallest dlgference in harmonicwrelations and calculates Fgo. The
presence of SubHarmonies.resulted in frequency estimations which-
were actuallyﬁone—half of the trué value.” In some instances,
particularly for the two females, the Fg range extended beyond
the upper limits set by the program. When th&s ocgurred those
utterances were, at that time, ellmlnated from the analysis.
Therefore, the mean F, values for A and M may be slight under-
estimations. Ubnger utterance duration was displayed by these
5 four infants .than those indicated in other studies (Delagk, 1975;
Murai, 1961). The difference’appears to be related to varlatlons
in measurement criteria employed. We followed. the principle of
measuring duration from continuous 'wvocal samples, most of which
‘involved a single egressive flow or breath group (Lieberman, ‘
1967). In some instances, multiple breath groups were measured,
potentially inflating the duration estimates. In addition,
these infants produced multiple syllabic utterances with pauseg
EER which did t reflect an alteration of the-air s%ream direction,
i but a clos33e of the tract, most often ‘at the glottis.

.,v
Ead

In conclusion, the fundamental frequency characteristics
of 1nfants appear to be related to a number of variables which
. 'potentlally interact in a complex manner. High Fo in the infant
) seems to reflect not only structural properties of the larynxf
but also phys1olog1cal and aerodynamic alterations associated
with varying states. This hypothesis needs validation through
direct empirical observation. ' If the hypothesis is confirmed,
‘we will be compelled to pursue the question involving identifi-
cation of that poriod in the course of development when state
..and vocalization becomc more, independent.

' | ’4]] ; Y,
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B. Study II: Perceptual -analysis of infant vocalization

during the first 24 weeks (Zlatln, M.A.)
1. Introduction ' (-
In an attempt to "answer tne‘question raised'eérlier‘

in relation to the features of infant- vocalization and how
they change over time, 1nvestlgqtors are faced with two meth-

“'odological problems. The first involves securing extensive

samples of infant vocal behav1or in varying conditions at-
different age levels. The second problem 1nvolves descrip--:
tive criteria employecd. . »

In this study of evolving productive features, the -
basic unit of analysis selected was the phonetic syllable
(Davidsen-Nielsen, 1974). This unit is operationally de-
fined as a relative peak of sonorance characterized variably
by a rise in fundamental frequency, amplltude and duration.
Spectrographically, the phonetlc syllable "is characterized -
by a well-defined spectrum in the form of buzz-excited rela-~
tively quasi- -static formants. A perceptual study was con-
ducted to evaluate the choice of the syllable as a descriptive
unit for infant vocal behavior.

o

2. Method

One hundred phonational episodes excluding cry, dis-
comfort, and vegetative sounds were randomly selected from
the Master Developmental Tapes for each of .the four infants.
S™% judges, who had varying degrees of experience in listen-
ing to very young children ranglng from extensive to minimal,
were trained to listen in an 'infant mode' to reduce the ,
blases imposed by past phonological experience. With train-
1ng, a number of investigators have found more accurate and
Sfonsistent judgments of auditory features (Wasz-Hockert, et
al., 1964; stark, Rose and Benson, 1974; Stark, Rose and, /
McLagen, 1975). Consistent with the training procedures, in
the perceptual task, judges identified the syllabicity of.
the utterance (Syllablc, Nonsyllablc or Combined) and the

number of sonorant peaks perceived, if any, for 447 randomized
productions. The judges also received training in an adapted -

form of segmental transcription (Table 9). This involved

" differentiation between vocalic types and constrlctlves.'

Within the latter class, the subtypes were glottal
stops, glottal aspirates and supraglottal constrictives.
Variations in the latter category included glides and nasals.
Further training was done for phonatory, articulatory, and
resonatory qualities which tend to be somewhat ideosyncra
to infant utterances. These included dysphonation, hype
phonation -(Truby and Lind, 1956), glottal fry, nasalization
and saliva friction noise. Relative durational judgments

L

"were also made.

42
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Table 9.. Adapted segmental transcrlptlon notation for re-
cording infant vocallzatlons.

Nofation ’ Phonetic Featurey
/ : :
AR T

nonsyllabic
vocalic

glottal stop
‘glottal aspirate

supraglottal constrictive

-

IE S REEEREERE

/ supraglottal-glide
nasal ‘
syllabic nasal - -
. . M 4 ‘
additive nasal resonance as V

dysphonation

~

»glottal fry or harsh quallty
. hyperphonatlon ) .
saliva constrictive; diacritig placed
\ . . : ébove segmental variant(s)
5 . brief duration .

: prolonged .

In counterbalanced order, judges transcribed the tape
recordings freefield presented at a peak level of 80 dB SPL
(C~scale) via a tape loop repeater system (TEAC Al1200-U
recorders, AP5 speaker, Dyga-SCA 80 amplifier). In addition
to interjudge reliability for syllabicity, number of sonorant
peaks and transcription, intrajudge reliability was also
computed for these variables. For intrajudge reliability,

10 randomly-selected utterances for each infant were tran-
scribed posttest.

/

473
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3. Results . ‘ -

- Syllabification: As shown in Table 1Q -results of -the
analysis for judgments of syllabicity. revealed a high percentage
of agreement and disagreement among the six listeners. The
sources of agreement and dlsagreement appeared to be rather
evenly dlstrlbuted ‘amortg the four infants indicating that one
child was not more dlfflcult to judge 1han another.

s

Téble'ibj Syllabification: Percentage of agreemerit among six
trained judges for 447 utterances. produced by four
infants during the first twénty-four weeks of life‘

.

Number of Total Agreement for Individual Infants
Judges Agrseing Agreement M J . A G
6 66 : 60 73 61 65
5 20 ' 25 - 11 20 22
4 12 09 13 14 11 -
3 .04 06 03 05 02

Most 'disagreements were assoc1ated with syllabic’ ‘utter-
ances being judged as nonsyllabic (42%) or as combined (40%).

. The primary sources of disagreement included utterances with
an extremely high fundamental frequency, with durations of 1less

than 200 msec, and prolonged utterances with a duration of the
vocalic portion greater than one second. At times the infants -
initiated and/or terminated utterances with a yoiced or par-
tially voiced (breathy) 1nsp1ratlon. Some listeners attended
to these portions of the utterance while other listeners dis-
regarded this feature and attended only' to the egressive phase
of the vocalization. This condition was not anticipated prior
to the conduct of the study, but will be considered in future

_perceptual work. The listener with the most prio¥ exposure to’

infant vocalization accounted ‘'for the fewest didagreements
(2.5%), whereas the two most naive listeners accounted for

52.5% of the disagreements in syllabification. These results,
indicated the need for more extensive and detailed training. ' (

Sonorant Peaks: As shown in Table 11, reliability for
judgments of ‘the number of perceived sonoraht peaks was poorer
than that for syllabification. Nine long troublesome utterances,
discarded from the analysis because of extensive disagreement,

‘were characterized by extreme fluctuations of fundamental fre-

quency.



-

Table 1ll. Peaks of Sonorance: ‘Percentage of agreement
among six trained judges for 447 utterances pro-
duced by four 1nfant§<iu1ng the first twenty—

. four weeks of 11fe.'

" Number of Total = Agreement for Individual Infants
Judges Agreeing Agreement M J A "G
6 41 ' 36 51 . 41 38 ?
5 27 30. 22 24 - 31
4 18 26 . 16 12 17
3 12 . 06 21 12

Thus, high Fg confounds judgments of syllabicity and number
. : of sonorant peaks. Changes in manner, source, fundamental fre-
. quency, amplitude and sonority appeared to contribute, in a
complex manner, to perception of prominence. -There seems to
be a relationghip between the designation of syllabicity in
the present investigation and a speculation offered by Menyuk
(1971) in her review of infant vocalizatien. In addition to
the variables mentioned above, Menyuk indicated that changes
in respiratory control, initiatory and offset phehomena, as
well as articulatory alterations,contribute to the perception
of infant utteradnces becoming more "adult-like'". Study of
h some of these interactions is currently in progress.
. r
Intrajudge reliability for syllabification was also
, better than that for numbeg ¢f' perceived peaks of prominence
(Table 12 ). Detailed analyis of the segmental transcription
showed that alteration..of syNlable structure accounted for
15% of the disagreements.- This included instances where a
listener added or deleted an entire syllable (11%), ghanged a
/ previously identified syllable to nonsyllabic (2%), or changed
{ a nonsyllabic to a syllabic (2%). Other sources of disagree-.
* ments in transcription included alteration of constrictives
v (20% alteration of nasals (11%), and addition, deletion or
R alteratlon of glottal stops and asplrates (54%) .

‘/

Table 12. Intrajudge reliability Percent of agreement for
.43 infant utterances on syllabicity and number of
perceived peaks of sonorance.

- )
' : Cotal T Ind1v1dual.Listeners ‘
- otal 12 ~ 3 4 5 6
Syllabicity  94.2 100 93 95 91 91 95
Peaks ~ 83,8 95 86 70 91 77 84

- . re L]
] 4 ) : -
) L e .




Results of this study indicated that the syllable is
-a viable perceptual unit for analysis @f infant utterances.
Judgments of peaks of prominence appear to be somewhat less
reliable ‘than those made for syllabicity. Furthermore, when
listeners receive extensive specialized exposure to infant
vocalization,a respectable degree of inter- and intrajudge:
reliability can be achieved. Specific features of infant
vocalization which, present difficulty in this type of per-
ceptual task include high and/or fluctuating fundamental -
frequency and extended duration of vocalic patterns.

, -

C. Study III: Correspondonce between perceptual judg-
oo " ments and acoustic attributes for selected
infant vocal behaviors during the. first
24 weeks -- a preliminary study (Zlatin,
" M.A.) ’

’

l.yIntroduction: Evolving an acceptable :valid descrip-
tive system has constituted a major methodological problem in
studies of infant vocalization. A system which includes anal-
ysis of both percfptual and acoustic attributes appears to be
the most satisfaetory (Crystal, 1975). A first approximation
to a useful descriptive system involves,~then,a'choic¢ of
features or characteristics of the signal whjich have perccp-
tual reliability and acoustic support. The ierceptual re-
liability of some aspects of infant utterances including the
syllable, peaks of prominence and specified articulatory
features was demgnstrated in the previpus study (Study II in-
this report). An alternative but complementary feature system
was used by Stark, Rose and McLagen (1975). The purpose of the pres-
ent study was to.examine the relationship between perceptual
features and acoustic attributes for utterances produced by
four infants during the first. 24 weeks of lifg.

2. Method: For each of the four infants participating
in this longituydinal investigation, a sequential Developmental
Master Tape recording was prepared sampling utterances over
the first 24 weeks of life (See Section II, C, 2). Three
sound spectrograms weré made for every utterance consisting
of & wide-band (450 cycle) display with amplitude contour, a
wide-band scale expanded display through 4000 Hz, and a narrow-
band (45 cycle) display. For a total of 1753 utterances, 5359
spectrograms were available for the analysis. '

Of the 1753 utterances, %47 vocalizations which had
been semi-randomly selectéd for tﬂe perceptual study (See
Study 1I) were scparated and of these, preliminary- acoustic
analysis has been completed for 44 utterances. The analysis
involved spécification of total duration, duration of phonated
and nonphonated portions, duration of specific features, .
designation of amplitude peak:, measurement of centra}l formant
frequencices, spoecifbication of intonation contour, and desig-’
nation of spectral features such as noise, occlusives, etc.

46 - .
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From these spectrograms, the acoustic Base Structure for each
vocalization was determined which was subsequently compared .
with the results of the perceptual judgments~made by the 8ix -
. trained listeners (Study II). .

3. Results: Excellent agreement between -the perceptual
and acoustic data was achieved for 41 of the 44 utterances
judged as syllabic. These were characterized by one or more
vocalic segments with well-defined resonance structures. Of:

_the three remaining utterances, one revealed two nasal -seg-
mentseharacterized by an 1mp0ver1shed n01sy harmonlc spectrum

¢ > . agreed ‘that the second utterance was
nonsiyllabic. It w#s characterized by a voiceless, onset (41
msec), short dura }on.(l77 msec), a noisy harmonic spect:rum, °
and a rapid sijmultaneous fall of resonances. one, two and
three. 'For the-third phonational episode, two listeners indi-
cated that the whole utterance was nonsyllabic and the others
indicated that the utterance consisted of both syllablc and
nonsyllabic components. The acoustic analysis revealed thrce
nonsyllable portions with durations ‘0f less than 100 msec
each characterized by the absence of promlnent resonance
structure and a G# (constrictive- vocallc) portion with a
duration of 242 msec. /1

X ARalysis of the corresPondence between the nqmber of

perceptually identified peaks and the number of  acoustic peaks
revealed 83% agrcemcnt for one peak, 83% agreement for two
peaks, 72% agretment for three peaks, and 48% for four.
Longer utterances seemed to elicit less agreement, however.
this interpretation must be made cautiously. For two utter-
ances, one physical peak corresponded to two clearly identifi-
able perceptual peaks. Both utterances were vocalic-glide-
vocalic sequences as confirmed from spectral display. \ The
failure for amplituderto fall during the glide element\$§~ngt
known; perhaps the glide portion was not sufficiently c

. stricted to offer DC back pressure on the glottis or increased

AC impedance. 1In another instance, a tap .from an unknown
articulatory source accounted for two physical peaks where
only one wga\agrcelved. In four instances, separate physical
peaks perceivelnas one, were accounted for by the presence of
dysphonation. This phenomenon has also been observed by .
Stark, Rose and McLagen (1 9 7 5 ), who attributed the in-
tensity fluctuations to the presence of pharyngeal friction.

Comparison of the segmental transcription with the
base structure deérived from spectral displays revealed rather
consistent patterns of onsect, offset,; and within-utterance
segments, as well as vocal quality, as shown in the co:relation
matrices (Tables 13,14 and tahle 15). ‘For 'onset or initiatory
‘behavior, glottal stops were identified acoustically in 30/44

’ ° 4
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utterances,| but were correctly perceived only 30% of the time.
These were heard more often (53%) as smooth vocalic onsets.
A counter tendency was noted for offset behavior. Acoustlcally,
vocalic offsets were perceived, more than half the.time as a-
. glottal stop, especially when the terminal vocallc was of. very
" short' duratlon. '
4
Table 13. | Co-relation matrix specifying the correspondencé
' between acoustic and perceptual data for onset of
5 . 44 utterances produced by oné'lnfant durlng the
- first- 24 weeks of life.

Perceptual Reépbnses

‘ ? h c G N - . Ns v
? 5k 12 2 4 4 . 95 1

. h 1 1 1 5

. 8 c P 68 1 2

-u .
n G 1 6 1 3.
o
é:) N r 1
- NS - B
v 3 i 2 1 18

~ - -

Table 14. Co- relatlon matrix specifying the cor;espondence
betweken acoustic and perceptual data for offset
of 44! utterances produced by one infant during
the first 24 weeks of life.

Pemgceptual Responses
?\1/

h® N C G N NSV _»
? 15 1 . . | 9
- - h 10 8 h
) c 3.1
.G
N 1 .3 2
NS 1
. Ly 84 14 3 1 - 2 91




Embedded glottal stops were readlly identified. Lis-
teners furthermore agreed with the acoustic spectrum 95% -of
the time for vocalic elements and 75% of the time for embedded
* supraglottal constrictives. - The principal confusions_ for
supraglottal constructives involved glottal stops and glides.

-

Table 15. Co:relation matrix specifying the correspondence
. between agoustic and perceptual data for embedd&d
- segments of 44 utterances produced by one infant
during the first 24 weeks of life. '

» ‘ - ‘ . . -

Perceptual Responses ="

v ? h c G N NS @V M onit
7 18 g 1
h f ' ) '

c 20 155 30 - : ' ’ 1.
G 4 50 1 1 3

N 2 19 8~ 6
. NS | ' .42

v - 15- 2 454 - ' 8
s 5 . 1

adaic 1 .o ( 11

Acoustically> agreement for glides was also 75% with confusions
principally involving gtettal stops, constrictives and vocalics.
Glides presented difficulty elsewhere in the analysis for in-
dividual listeners. Shifting vocalic quality wa at times,
transeribed as having an intermediate glide Atjether times,
the presence of a glide in the spectral disélay as missed by
listeners who transcribed a prolonged vocalic or two vocalics
~with omissions of the glide element. Nasals alsq provided a
source of difficulty as the co:relation was -54%. Nasals were
most often transcribed as vocalics (23%) or as a nasalized
vocplic element. ) ‘
The analysis of phonatoty quality revealed that-the
listeners identified the presence of dysphonation 69% of the
time when indicated in the acoustic display. Corresponding
'to the description by Truby and Lind (1965), dysphonation was
characterized by a noisy harmonic spectrum and by widely-
spaced vcdrtical striations more often in conjunction with

SR 49 ,



closely spaced strjiations, indicating. two fundaméntal modes -
of vibration. The' presence of saliva .constriction noise was

also identified correctly 52% of the time and ‘confused prin-

. cipally with dysphonatlon (16%) . . .

. It appears that the major sources of dlsagreement

in this preliminary comparison of acoustic and perceptual

data involve gldktal stops\and aspirates particulgrly in re-
lation to onset dnd offset \behavior. Other clasges of sounds

which present problems, asfso frequently noted in the. litera-
ture, include glides and sals. The results of .this portion

of tée investigation, howdver, indicate that these classcs of
sounds can and should be included in the description of in-

fant vocalization, but that they warrant further study.

In rikétion to preparation-of stimuli for perceptual -
studles of th nature, the presence of voiced or partially
voiced breathy inspirations either precedlng and/or following
an utterance seems to present a special problem which must be
dealt with during training sessions. This' behavior appears,

to be more frequently associated with utterances produced by v

tBe infant in the first three months of life, although- further
analysis is needed to make this statement conclusively. If
this observation i% confirmed, we might cautiously speculate
that the presence of the behavior could reflect poor coordi-
,nation between the phonatory source mechanism and supraglottal
art1cu1atory~act1V1ty. Its reduction, disappearance or alter-
ation in quality could be considered to be a mark of increas-
'ing control over the systems. From inspection of this data,

it appears that the infant in the early months frequently
increases reSplratory rate prior to the initiation of phonation,
a pattern which is notably different from rest breathing. This
behavior, which has akso been observed by Carol Wilder (per'sonal
communlcatlon) may represent the building of air pressure and’
flow rates th%t are necessary to initiate phonatlon.. -

Results of the perceptual study 1nd1cated the via=
blllty of employing the phonetic syllablecas a ‘unit of analysis
in this 1nvestlgatlon. Acoustic data combined with perceptual

judgments of syllabification, peaks of sonorance, and transcrlp—

tion made by 1nd1v1duaés who have been trained to listen in an
infant mode has’ yielde valuable.lnformatlon regardlng the
nature of Lnfant vocal behavior.

. - R . .
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D. Study 1V: ‘Classification of early infant c¢ry and noncry . -
T " . vocalization (zlatin, M.A.? Hixson, P. K. and .
Coggins, C. R.) ' :
1. Introduction, . -
As one of the inféant's earllest behaviors, crying has
evoked considerable interest both as a possible index of the
child's physical condition (Feingold, 1972; K%relltz, 1963
_ Karelitz and Fisichelli, 1962; Ostwald, 1972) ‘and as a precursor
of later language development (Murai, 1960, 1963; Wolff, 1969; ~
5" Stark, Rose and Benson, 1974): Cry behavior has been variably de-
: flngd as a response to distress (Nakazima, 1962; Truby and Lind,

o1 ). Or ‘as ‘a physiological uttetrance produced in uncomfortable
situations (Mural, 1960). -Noncry behavior has been defined in
'similar, though antithetical, terms as a vocalization Produced in

. . ‘a ¢omfort sthte (Lew1s, 1951)

_ Spectrographlc analy51s does: not appeﬁr to prov1de any
obv1ous features for differentiating cry from noncry vocaliza-
‘tion (Wolff, 1973)-leading one to conclude that there may be a
.similarity of ‘acoustic and perceptual characteristics. However,
RS vduraeion df the-utterance and preceding contextual events appear
- " to be significant’ in maklng'the distinction’ (Prechtl et al, 1969;
: Formby, 1967, Valanne, ‘et al., 1967) . : B

N . i

- A, descrlpJﬁve cla551f1caglon of cry has been developed by

s

Truby and Lind (196/5) They defined three primary types including
.. phonation, dysphon tion and, hyperﬁhonation. For phonation, the
S saundsource consists of guasi-periodic vocal fold vibration and
the . laryngeal, pharyngeal, nasal and oral cavities serve as prin-
.cipal resonators. Spectrographically, this cry is characterized
by an abrupt onset with a rapid rise in harmonic contour and in-
ten51ty and by a fundamental-frequency around 450 Hz. ‘Dysphona-
tion represents effortful performance with extreme constriction of
.the supraglottal airway. The cry is perceptually "harsh" soundlng
associated with . a .random noise-like, energy dispersion evident in .
the spectral dlsplays.' At times, two source tones appear to be
.operating 51multaneously,one\M1th a low fundamental frequency
around 130 Hz and thé other around 500 Hz. Hyperphanation is per-
ceived as a high-pitched vocalization or laryngeal whistle. Truby
ahd bind (196%5) attributed this quallty to an extreme contractlon
and subsequent foreshortening of the wocal folds or to damplng of
v . the' fundamehtal tone. Spectrographically, - hyperphonatlon is char-
T acterized’ extreme shifts of the fundamental frequéncy from
around 400'Hz to frequencies as high as 1400 to 4000 Hz..

This preliminary investigation was designed with a two-
fold purpose. First, it was necessary to determine whether the
cry types of phonation, dfsphonatlon and hyperphonatlon as de- .
scribed by Truby dand Lind (196 ) for cry behav1or could be utlllzed
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as perceptualiénd acoustic features in specifying the phonatory

quality .of noncry vocalizations. The second question involved -
\_Héte;¢{nat§pn of the extent to which listeners who had no knowl-
“edge of th& situational context orgthe infant's statey of arousal

" "could discriminate between cry?aQAJnoncry vocalizations on the
basis of an isolated auditory signal which was controlled for
duratiofi. S v

Y\ ‘.-
2. Method '

Ninety-five cry and noncry vocalizations were selecte
from Home Master Recordings (see Section I1I, C, 1) of one infant
between 3 weeks and 3 months of age. Of the 75 noncry vocaliza-
tions, twenty-~five were specified as phonations, twenty-five as
dysphonations, and twenty-five as hyperphonations on the basis of
perceptual judgment and instrumental acoustic analysis correspond-
. ing to the definitiens of Truby and Lind (1965). The cry vocaliza- -
tions were also distributed according to type. Three instances of
each utterance were randomized on listening tapes with a 10-second
interstimulus interval. :

Five adult listeners served as®judges in this preliminary
investigation. Prior to the listening task, the judges received
training in recognition of the three primary phonatory types
through a specially-prepared recording which incorporated examples
from the recording which accompanies the Lind monograph (1965)
and samples derived from the Master Home Tapes. Listeners per-

" formed to criterion on the training tapes prior to making judgments
from the test tapes proper. Training and test stimuli were pre-
© , sented on an Ampex AG350 Recorder through Grason-Stadler D30 ear-

" phones. Each listener yas provided with a keyed specially-prepared
- response form to make Exe following judgments: (1) cry or noncry,
(2) primary phonatory type including phonation, dysphonation or
hyperphonatidn, and (3) secondary phonatory type if the listene

perceived more. than one type within a single utterance. :
—
' v

3. Results i
/ P .

From the combined analysis of all vocalizations, the
judges displayed correct classification of the utterance in rela-
tion to phonatory type 90.6% of the time. As a group, the lis-
teners were slightly better judges of phonatory type for cry in
comparison to nohcry utterances. The percentage of correct |
primary judgments of cry ranged from 100% to 76.7% with a mean
of 88%. The listener with the. most prior, experience in listening
to infant vocalization achieved 100% correct judgment for cry
vocalization types. When secondary correct judgments were in-
cludedt for the cry utterances, most listeners improved in their
ability to classify vocalizations. With secondary judgments, the
percentage of agrrect responses ranged from 76% to 100% with a
‘mean of 92/. The percentage of correct jydgments for noncry
utteranges rangced from 78.7% to 89.8% witht a mean of 84.2%. When
seconda¥y judgments were included in the calculations, the mean

/o | - 52
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percentage of correct judgments increased to 90.6%.

_ Examination of the three phonatory types revealed that
the listeners correctly identified basic phonation 95.4% of the
time. The overall. percentages of correct identification for dys-
phonation and hyperphonatlon were 85.8% and 84.4% respectively.

v

.. The listeners were more accurate in their judgments of dysphona-

tign in noncry utterances (91.2%) than in cry (80.4%); however,
the reverse was shbwn for hyperphonation in.that this phonatory
quality was judged correctlv 86,23 of the tim £or cry and 82.

for noncry. ‘The results of, these- analyses indicated that 1is-

teners were able to re11ab1y judge phonatory type at both cry

and noncry -utterances. There appears to 'be a continuity of

triese featares for varying types oI vocal benavicrs displaved by
infants during the first 3 months of life. High internal con-
sistency within listeners was, also demonstrated in that the per-
centages of the total number:of utterances for which individual
judges attributed the same phonatory quality to all three in-
st@pces of tg’ stimuli were 87.3%, 70.5%, 70.5%, 75.8% apd 70.5%.
As in the prévious analysis involving comparison of judgments
among t listeners, the individuals were also more internally
consistent in their judgments of cry than noncry types. For the
former, the percentage of utterances Judged in the same manner
for each of the three presentatlons oﬁaa given stimulus ranged
from 65% to 100% with a mean of 80.0% and for the latter, scores
ranged from 66.7% to 84.0% with a mean of 73.6%.

' The second question posed in this preliminary study in-;
volved the extent to which listeners could differentiate between
cry and noncry utterances from isolated auditory signals. Con-
sistent with the findings of previous researchers (Prechtl, et
al., 1969; Formby, 1967; Valanne, et al., 1967), the listepers
identified cry correctly only 32% of the time and noncry 8%% of
the time. Since the duration of cry appears considerably longer
than noncry vocalizations during the first three months of{life,
duration was controlled so that phonatory quality could beiex-
amined as the principal determining factor for making the di
tinction. As shown in the previous analysis, there appears t
be consistency of the phonatory types for cry and noncry utter-
ances. Thercfore the results of the second analyNis were not
surprising. It seems then, that duration, and knowledge of the
contextual events prior to and during an utterance and observa-
tion of infant state constitute the principal differentiating
factors for distress and nondistress vd#calization. -

v " . s




BE.

pPreliminary Descriptive Model of Infant-.Vocalization’
During the First’24 Weeks: Primitive Syllablflcatlon
and phonetic Exploratory Behavier

- 1. Primitive Syllabification in.Infancy ) .

,The preliminary results of the present. investigation in-
dlcate that over the course of the firdt 24 weeks of life, the
infant's vocalizations are characterized by an 1ncrea51ng fre-
quency of syllabic utterdnces and a relative decrease 1n the
frequency of nonsyllabic productlons. Thére appears to be a
mall number of base structures which typify primitive syllabl—

‘/fication during this perlod which are -presented in Table 16

Early initiatory behavior is “most often characterized by primi-

. tive laryngcal. drtlculatlons (Llndqv1st 1972) in the form of

I~

Table 16. Prellmlnary base structures for infant syllabifi-,
. cation in the first 24 weeks.

. Ny
One-Syllable . Two-Syllable "~ Elaborated
raY% vCev _ & 7VCvVCcV
hv ) - VGV © o VGV B
-CV - o~ ' ey ¢ : VGV V -
GV ) . ?VGV - ?V?PVCV
A4 VeV ’ -, ?GVGVNCV
Ve N . vecev o . . ?VNCNCN
‘ , - hvcv - ?VNCVCh,
( ) ' hVGv ?V?:?VCVCV
TV VGVCV
I}ICV ‘
?- glottal stop G glide '
v vocalic:* . ' N nasal
C supraglottal constrlctlve M dysphonation
h

-

glottal aspirate : prolonged

glottal stops and aspifates and less. frequently occurring supra-
glottal constrictives and glides. . Supraglottal constrictives
and vocalic onsets increase through this period which is also
marked ‘by the emergence of syllabic nasal-initiations most often

. released to a homorganic supraglottal constrictive. Vocalics,

glottal aspirates,.and glottal stops are typical offset be-

‘haviors. 1Infants at this very early stageshow a 'preference'

for open syllables which continues throgghout the first and

into the second;year.as shown by Oller f(1973). The sounds inter-
vening between QWO vocalic elements ind¢lude glottal stops,.
supraglottal constrictives, and glides. A typical oper-
constrlctlve—open pattern Qa ,J and variations on this theme

were observed in vocalizdtion displayed by all four of the

infants (Zlatin, 1374). ///?,———s
3
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Among the four children, there was considerable regularity
in the appearance and quality of two-syllable utterances and
syllable elaboration. The most primitive form of glottal stop-
vocalic-glottal stop-vocalic in nondistress utterances appeared
around 3 weeks followed by the appearance of other two-syllable
utterances between 6 and 8 weeks. Increasing occurrences' of
syllable elaboration were noted between 11 and 14 weeks.
Throughout this period, primitive .one and twow-syllable vocal=-

: izationd’ continued. Concurrent with the beglnnlng of explora-
tory ‘behavior between 17 and 21 wegks, a decline in elaborated
syllable productions was noted.: :

2. Exploration of the Vocal Tract A’

To date, descriptions of exploratory behavior in'relation
to characterigtics of infant vocalization haVe been vagues We
:have observed periods of concentrated specific: repetitive-
vocal activities which persist for different lengths of time
- for each child and which show extreme fluctuations or varia-
tions within one or more parameters of phonetic behavior. The
onset of vocal tract e\plo . on appeared to correspond to the
third stage of the sensory-motor perlod as described by Piaget
(1952). A hallmark of this stage is the goordination of grasp
nd vision. The ages for the prtsence of this behavior and
corresponding phonetic parameters are shown in Table 17. The
‘ specific catcgories of phonetic exploratory behavior include:
Vo ~~(1) airstream direction, (2) pitch, (3) loudness, and {4) .
supgraglottal act1v1ty ’

LA

_ Three of the 1nfants showed a perlod of cgpcentrated in-

AT ' gressive vocalization. J provided the most outstanding ex-
ample of the ‘fortuitous discovery. Very short ingressives,
primarily associated with onset and offset phenomena, were
present in his early vocal behavior. One morning, J .produced
.2 loud ingressive followed by a “startle" and sudden quieting.
Subsequently; a variety of ingressives continued to dominate )
‘his phonetic output for about a month.' Only G failed to SHOW . Sl

_ exploratlon of ingressive flow of air during fthe first 6
- months. He did show a brief period of play with ingressive
‘sounds around 7% months which lasted for less than a day. This .
: was lnterpreted as 1nd1cat1ng that ‘practjice'’ of_aﬁbehaV1or and
&F . subsSequent internalization takes a shorter perlod of time at
' ‘later stages of development and that infants display different
_behaviors commensurate with their own needs and interests.
The saliva or 'bubble' play and labial-lingual trills are only
‘' two examples of a larger varlety of supraglottal exploratory
utterances. It is our 1mpress1on that duratlon is also ex-
plored as a phonetlc parameter. <

It 1is temptlng to speculate about the latent factors whlch
motivate the infant to o\plOLt his sound- produc1ng system. We
may conei by tne following: (1) The infant is a stimuls-sgeeking.
organisp (wvan, 1974; Pe ters, 1971y Stern, 1974a, 1974b) with

o 2@ “preference’ for e anditory modallty (McCall, 1974) resulting

i
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‘Tablé '17. Explof\kéz; of the vocal tract by four first-born infants, The table presents the child's
. ' T R 3 :

‘ age 1n wigks.
Coordination of Direction: Ai:streamf' Pitch° . Loudness Supraglottal Activity
Grasp-Vision Ingressive  Nasal Egressive Squeal Grqyl Shout Saliva Trill: Lab.-ling,
M 17-18 .. 21-22 19 - 23- ZA 20-23 19-22 23
e Co13-15 | 5 ‘
A 15. BT} 18 -3 a0 3 v 18
F ” 21 - | L L |
7 LD 2042 97 u 18 N
. L-lo. o M 14-24 20 8 1118 . 1820
/ C 21
¥ 7% mos. | - A
{
. / /
N\
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in self-produced sound input; his selectivity brings him into
contacd® with certain parts of the environment or aspects of
vocal production,-rather than others at different times- (Dember
and Earl,' 1957); (2) The infant's self-regulatory ability is
in the process of evolving so that he is increasingly able to
bring about repetition of a desired effect or effects which
intrigue him (Hutt and Hutt, 1970); (3) An incentive for some
aspects of the infant's exploratory behavior is his search for
novelty and subsequent continuation of behaviors which were
fortuitously discovered (Plaget 1952) such as that described
B for J earlier in relation to ingressives. Once discovered,
there is a continuation of-the behavior because stimulation
begets the desire for more stimulation. The continuation of
the search for novelty and infants' preferential attention to
more complex stimuli (McCall, 1971) may contribute to the
syllable elaboration described earlief and to the variations
of within-class phonetic pariﬁi§ers. ‘ _ *

Hutt (1967) indicated that“exploratory fmanipulative be-

. havior declines with increasing stimalus familiarity. The
spec1f1c decline in explo?atlon and manipulation of phonetic
parametérs around 6 months of age may be related to Lieberman's
(1975) description.of the timing of physical. structural de-
.velopment as well as to the child's cognitive growth. That is,
the infant's vocal tract is undergoing, rapid changes
in structural relationships during this' period. Therefore,
it may be necessary for him, when he is able, to act on the
vocal tract deriving 'knowledge' from his action. Once struc-

' tural relationships are relatively stable, his actions become
" internalized operations. During .the first 6 months, the child
may be constructing the .rudiments of a sensory-motor scheme
through reproductive assimilation which can be called upon
later 1in coordination with language.

3. Origins of Intelllgence and Language

Some years ago, Vygotsky (1934/1962) posited that language
and thought evolved from two separate genetic roots. Although
his model has been widely cited, we have lacked rigorous ex-
perimental data to attest to its validity. The derived cor-
respondence between stages within the sensory-motor period
and the vdcal behaviors displayed by the infants in the pres-
ent study is shown in Figure 6. During the first stage the
infant evidences reflexive vocalization, a common term in the
language literature, consisting of cry, discomfort sgunds,
vegetative sounds- (e.g. coughs, grunts, hiccoughs, etc. as
described by Stark, Rose and Benson, 1974), and primitive one-
syllable utterances. - Concurrent with Stage II, the . infant
shows increasing syllabification in the form of two-syllable
utterances. - A schema for vocalization is emerging and under-
going some differ=sntiation as illustrated by primitive syl-
lable elaboration. The infant also shows some tendency to

o
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produce reduplicated syllables. Primitive syllable elabora-
tion continues until the early part of Stage III, followed by
a reduction in this behavior and emergence of exploratory
phonetlc behavior.

S

Figure 6. Origins of Intelligence_andﬁLanguage.

Stage I The use of reflexes } Reflexive vocalization: - cry,
- ‘ vegetative, & discomfort sounds

, , Early syllabification: one-
Stage II The first acquired and two-syllable prototypes .
.~ adaptations 'and and primitive reduplication .

the primary : :
circular reaction

Primitive syllable elaboration

" lstage\11I The secondary
. g :

circular reactions Reduction of syllable elaboration
arid the procedures Exploratory phonetic behavior
destined to make Parameters: airstream direction
1nterest1ng sights o . pitch

last ' loudness :
. activity

Reduction of explora phonetic

Piaget, 1952) behavior

, , / |

The descriptive model which evolved from detailed observa-
tion of four infants during the first 24 weeks of life is yet
incomplete. Further work is currently in progress that will pro-
.vide more detailed specification of the nature of vocalization
produced during thisj period.. Once the data is reduced and ana-
lyzed from the remaining 18 months of investigation, this proposed
early edition will not orly be subjected to further scrutiny, but
will be completed.

) -~ ’
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. V. RESEARCH STATUS: PARENTS" CHILD-DIRECTED LANGUAGE

Coe - A. :Study I: .An Analysis of Mothers' Question Forms
' ' Directed to Infants During the First 16
Weeks of Life (2Zlatin, M. A. and Shisler, W.)

‘1. Introduction

Parent-child interaction is a dynamig multipurpose con-
dition wherg both participants have .social, emotional and
linguistic roles (Crystal, 1975). Until recently, the lan-
guage environment of the infant has<been described within
the framework of the features of adu communication. Fried-
lander. (1968) and McNeill (1970) both suggested that the child
must contend with the "entire adult corpus". He learns, then,
to decode and organize linguistic information which is often
embedded "amidst pandemonium and chaos." This arly descrip-
tion disregarded the fact that some aspects bf the environment,
be they linguistic or nonlinguistic, are more salient for the
.child than otHers and become instrumental in ef ecting varia-
tions in his behavior (Lewis and Freedle, 1972; Stern, 1974a).

In the last five years, we have seen a dramatic increase
in studieg of mothers' child-directed language. Results of
work condu®sed by Broen (1972), Snow (1972), Phillips (1973),
Dale (1974), and Glanzer and Dodd (1975) , among others, have
shown systematic differences in mean length of utterance,
vocabulary, and syntactic, prosodic and acoustic features
between child-directed and .adult-directed utterances.

Variations in parents' linguistic behavior reflect inter-
Aactions among such variables as individual style (Phillips, )
(?973; Nelson, 1973), the parents' changing perception of the
child's comprehension and produdtion abilities (Shere and
Kastenbaum, 1966), and direct rgiponses from the infant
(Bernal, 1972; Sedlakova, 1964). Results of a structural
analysis of child-diwrected language during the first two
months preliminary to the present study indicated ‘that sques- 0
tion forms a&Fountqd‘for.SO—6S% of the corpi followed by
declaratives (390%) and a low frequency of imperative forms.
v+ The latter was dominated by the lexical items,  "see" and “"look".
"~ In addition, the mothers, at times, appeared to fulfill both
roles of dialogue. From a total of 776 question, 91 (12%)
were answered by the mother herself.
The purpose of the present study was to obtain a de-
tailed structural description of the types of questions
mothers direct to their infants during the first 16 weeks of
-1ife in home and laboratory conditions. We were also inter-
ested in analyzing the patterns of repetition within the
corpi, the frequency of mgthers answering their own questions,
and the frequency of infant vocalization following question
form presentation. ‘ '
(4
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. 4apis lb. .tLdategories tor question forms and examples of ‘mothers' child-
. directed language durlng the fir 16 weeks ‘of life,
¢ ' Wh-Questions C N Do Support
Formal: 1. What do ya see? ' Questifas .
2. What are ya lookin at? Formal: 1. Do you hear that?
3. What ya doin down there? 2, Do you sae anybody
4. Who's over there? in there?
5. Where is your blanket? 3. Did you ecall?
Deleted: 1. Huh? (meaning what diq, 4. ggnﬁ;g see that,
. N ? . . .
: ) _ you say?) 5. Don't you wish you
& Formal + . never had to wear
Tag l. what'sa troubles?...Hmm? clothes
. 2. What happened to all Deleted: 1. See Marsha's head?
those smiles we had (Do you see Marsha's
yesterday?...Hmm? ’ head%) s
3. Where do all those . 2. You want him? '
%reag big ;ges come 3. Ya know that? .
rom?.. .Huh? °
4. what you doin down 4f za r:g: your hair
: there?...Huh? \ " 5. Wanna sit up a
. 5. Who's over there? ...Huh? * minutes P
Interrogat:.ve Formal + o :
. Reversals i Tag l. Do ya wanna hold
Formal: 1. Are you getting sleepy? . this?...Hmm? ‘
- 2. Aren't ya gonna be good 2. Now do you think
today ? Marsha wants to
3. Is that Marsha there? : hear that?...Hmm?
3. Do you know where it .
4. 1Is that what you want? . came from? Hmm?
’ > wi:;:egou repeat that 4. Don't cha want to go
. P . to sleep?...Hmm?
! Deleted: 1. You gonna walk? (= Are "5. Do you think you can ®
you gonna walk?) » fit both those hands
2. Ya gonna make a speech? into your mouth?...Hmm?
3. Having a bad time?
- 4. Watching his one? g:leted * 1. You see anybody. in -
5. Gonna turn'over? a9 \ there?...Huh?
2. You see anythin ou
FPormal + o S like thereg...thg
Tag 1. Will you wake up and 3. W -
-3. Wanna go to the lumber
smile a 11tt1e bit? a2 h?
« - -Huh? 4. Rnything ¢
) 2. Can ya stick your tongue . tggaytng no say
~ouyt?..,Huh? . - ’
3. Is that better?...Hmm? 5. You-agree?...Huh?
4. Would you .like everythxng Supra-segmental
clean on?...Huh? Questions 1. You're not talklng
%. Is that your problem? 2. They did?
- « » «H4h? o 3. No smiles at all today?
s 4. Nothing better to do?
. ‘Deleted + ) 5. Nothing mdre?
Tag 1. Ya gonna go to sleep on

-

Q

ERIC

Aruitoxt provided by Eic:

Marsha again?...Hmm?
2. Well, you gonna do
some tricks?...Hmm?

3. You ready to go bye-
bye? Huh? .
4. You gonna take a nap? )
o o « HMm? .

5. You gonna talk some
- more?...Huh?

4

Questions

61

Multiple Tag

' Formal Tag
Questions 1. You're not going to go
"to sleep, are ya?

2.

T 3.

4.
S.

1.

2.
3.
4.

5.

You just forgot a
couple of syllables,
didn't ya?

Well you're learning
how to reach for thlngs,
aren't cha?

You've been keeping to
yourself, havédn't ya?
You want to have a
nice clean bed later,
don't you?

You're not going to
go to sleep, are ya?
Huh?.

Can 'you get up on
your knees, Huh? Huh?

Can you tell me more,
Hmm? Heh?

Where did you get those’
Hmm?. Hmm?

Can I have a laugh
this morning? Huh? Huh? \



. _ 2. Method | N
Question forms were derived from transcriptions of
Home and Laboratory recordings (See Sections 1II, B, 2, a
and III, B, 3 of this report) for mothers of first-born =
infants between the.ages of 4 and 16 weeks. This time
span was separated into three periods including 4 to 7, weeks
(A1), 8 to 11 weeks (A2) and 12 to 16 weeks (A3).

interrogative revarsals, do-support quéstions, questions
L8 marked by suprasegmyntal intonation comnjffour only, and tag,
questions. Within each of these categor¥es, subtypes in-
cluded (1) formal - the surface form of the question met the
requisites for st{ucturai completeness; (2) deleted - utter-°
ances wheéere e or more constituents.were omitted from thé®
surface form; and (3) formal plus informal tag - duestion
forms followed by utterances such-as, "huh" or "hmmm". Other
modifications. or combinations of these classifications and
examples of each are provided in Table

“ Five major s;{:ctural categories re wh—questiohs,

Child- dlrected 1anguage is characterlzed by a high rate

of repetition (Broen, 1972) The reSults of our own pre-

liminary work indicated that mothers’” of infants during the

first 2 months of life showed a repetition rate of 28% for
questions (221/776) in various forms. 1In the presenrt study,

a question was classified as a repetition if it contained the

same or similar meaning as the one preceding it. As shown in

o Table 19, the subcategories of repetiton included (1) cxact,

. (2) deletion, (3) &ddition, (4) paraphrase, and (5) 'syntactic

ent. v

epetition was cla551f1ed as exdct if no syntactic or

lexiyal/alterations were made. When a repetition was char-

iged by a loss or addition of information carried in the

initidlMutterance, it was classified respectively as a dele-
tion §r addition. Syntactic adjustment involved transforma-
tion ¢f internal constituents without alteration of the question
form. A repetition which contained the same information as the
preceding question, hut was stated-in a different manner, was con-

. sidered to be a paraphrase. The frequency of question forms,

' repetitions, answered questions, and the number of times infant
vocalization followed presentation of a question form was tabu-
lated for each mother in home and laboratory samples. A tot
of 1700 questions were analyzed 1nG}ud1ng 1026 from the first
_mother and 674 from the second : .t?;’

3. Results .
As shown in Table 20, wh-question forms showed the
highest frequency of occurrence followed by interrogative
reversal, dc-support, tag and suprasegmental question forms.
"Little difference was shown in the comparison of the frequency
of these question forms between home and laborat conditions

- with the exception of do-support questions which occurred more

A
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Table 19. cCcategories of’ repetltlon gquestion forms” and examples
. from child-directed language during the first 16 weeks
- ' of 11fe for two mothers S

b

/ﬂ\\ Repetitions o R : i 4 )

Exact: Are you getting sleeby’, Ar'e you getting sleepy? ' -
What are ya lookin at? What are ya lookin at?

What do you say? What do you say?

What you doin down’' there? What you d01n down there?
Is that the best you can do° Is:that the best you
can do? : ‘ '

vl W
.

. Deletion: 1. Ya*gonna go to. sleep on Marsha ‘again?...Huh?
: To sleep?
2. Will you wake up and smile a little bit? Wake up
and smile a -little bit?
3. Is she gonna go for a little ride today? -Is she
gonna go for a ride? ‘ ’

4. Ya want your hair combed? want® your hair combed?
5. What do you say this morning? What do you say?

’

) Additions: ~

. ; : 1. What happened to all those smiles we had yesterday?
What happened to all those smiles and talkin we,
had yesterday? : }

. Gonna take it? Gonna take the bottle?

Are ya saying hi? Are ya saying hi or I?.

You lookin at the light? . Are you lookin at the llght°

. Anything interesting? Do .you see anything interest-
ing this mothing? :

(G SOV O
)

Paraphrases: /

// ' 1. What do you see over there? What are you lookin at?

2. Who's that? Who's over here? ‘

3. This is something like yours, isn't i1t? 1Is this
somethlng like your? o

4., Your're not talking? Aren't you talking today?

5. Does . want to go for a little ride? 1Is she
gaing for a ride today? ‘ ‘

Syntactic . _ » . ]
- Adjustmentgi; ynat is that? Well, ‘what was it? .
’ 2. Dance for her? Dance for us?
. 3..What are those, ?2...Huh?
, . wWhat are these, ?...Huh?

. 4. Shall we change your bottom? Shall we change it?
5. What are you;struggling'aboify' What are you
struggling for? . S

x — - ‘#
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Table 20. Frequency, B of” occurrence of five major types of
question forms presented to two infants during
the Ffirst 16 weeks of life in home and 1aboratory
conditions. €

e

Frequency of occurrence

Question
Laboratory Home Total % of Total
Wh-question- 384 354 738 a3 .~
Interrogative
r Reversal - 178 243 421 25
. Do-support 193 . 158 - 351 Al
Tag 63 - : 99 - 162 ‘ 9
Suprasegmental . .10 18 - 28 7 2

Y

frequently in the laboratory condition and interrogative re=
versals were con51derably more frequent -in the home.

Further analysis showed, that the mother most often pre-

. sented the children with complete syntactic forms of questions.
Complete (formal) forms accounted for 69% (1202) of the ques-
tions followed by deletion of initial- constituents (143%.), the
addition of an informal tag (13%), deletion plus informal, tdg
92%), and multiple tags (2%). These findings were consistent
within each of the major questlon types examined.

Results of the analysis-of frequency of occurrénce of
each of the questlon types over the age range from 4 to 16
weeks indicated that for four of the five categories an in-

o crease was shown from Al (4>7 weeks) to A2 (8=11 weeks)

followed by a decrease in the third period A3 (12-16 weeks).
. These categories included wh-questions, interrogative reversals,
"do-support and tag questions. -Only the category of supra-
segmentals showed a consistent decrease over this period. The
noted increase between 8 and 11 weeks may be related to the
infants' expanding behavioral repertoire. Vocallzatlong in-
creased 1n over all frequency as did social responsiveness
shown in behaviors such as smiling and-‘grototype conversations.

From the total of 1700 questions, 382 (22%) were re-
peated by the mothers in some manner. Exact repetition- of
a previous utterance accounted for 41%, followed by para-
phrase (29%),add1tlon/(l4 , deletion (13%), and syntactic
adjustmont (5.0) . Jonsistent with the increase in fregquency
, of question types during the second period, a higher rate of

' c1 7
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sélf—repetitibn-was also shown during this period followed by .
a slight decrease (Table 21). Exact repetitions and para--

phrase showed the most dramatic rise from Al to A2.
c

o l . -
" Table 21.. Rate of self-repetition of quéﬁtlon forms in
. ' child-directed language during the first '16 weeks'
.0f life. Al represents the period from 4 to ¥~
weeks, A2 from 8 to 11 weeks, and A3 from 12 to
16 weegks o ‘

Repetition Type ?& A2 A3 Total % w®f Total
. Exact . 3 69 58 158 41
Deletion 14 19 16 49 137
Addition ' 11 16 27 54 14
Paraphrase 20 . 54 35 109 29
' Syntactic : ’
Adjustment 2 6 4" 12 : .3
- {
P4 L] L .
‘ The repetition rates at home and in the laboratory were quite
. similar. The frequency was 52% (197) for the home condition

and 48% '(185) for ‘the laboratory. Examination of the repeti-
tion subtypes indicated that there was consistency with the
- overall analysis for three of the five categories including Q/J

exact repetition, deletion and paraphrase. Although the fre=
quency of occurrence was low, parents doubled the number of
additions in the home condition (36 for home compared with 18
in the. laboratory) and produced a greater number of syntactic
adjustments in tye 1aboratory. *

.

. L 4
From the corpus»Bf 1700 questions, 159 (9.4%) were
answered by the mother herself. Analysis across the three
age periods indicated a rate of 26% (42) for Al, 50%=a(79) for
A2, and 24% (38) for A3. Again, the frequency of the mothers
answering their own questions was similar in laborxatory and
. home condition. The former showed a rate of 48% (76) and the
latter 52% (83). 3 : ' - - ~

As indicated in the methods section, Ml showed a higher

" overall number of questions in comparison to M2, exhibited a
higher frequency of questions in the laboratory (53% than at
home (47%), showed less frequent repetition of utterances
than M2, and answered her own questions about -1Q% -of the time.
The sécond mother (M2) éxhibited fewer questiond in “the labor-
atory (43,)) than at homc (57,4), showed a highe self—rébe%itiqn
rate than M1, and showed a comparable rate of §nswering her
own questions, (%4). For the first mother, 15% wf all questions
analyzcd were repeated in some manner, while the second infant was
exposed to a repetition rate of 34%. While the proportion of
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. total number of questions answered by the mother was similar

for the two women, the absolute frequency of occurrence was
nearly double (105) for Ml in comparison to M2 (54). It ap-
pears, then, that the second child was exposed to fewer ques -

‘tions, fewer answered questions and. greater redund Y .

Observation of the frequency of vocalization following ques-
tlonquresented by the mother showed a lower overall rate for
the infant of M2 (22%).From a total of 182 (11%) vocalizations,
the first infant produced 131 (72%) and the second 51 (28%).

A comparigon across the three age periods indicated a vocaliz-
ation rate following questions - of 15% (28) for Al, 52% (94)
for A2, and 33% {(60) for A3. Corresponding- to the principal
invéstigator s subjective impre551on, the infants were more
vocal in the home (57%) than in the laboratory (43%) .

4. Conc1u51on-

- In summary, questions pfé:ented to childrep by 2 mothers
during the first 16 weeks of life are most often syntactically
complete, are characterized by a higher percentage of wh-
types iA comparison to other forms, K are repeated about 22%

of the time most often exactly, ard are answered by the mother
herself abaut 9% of the time. A gomparison of the three
periods within the first 16 weekg indicated that the time Be-’
tween 8 d@nd 11 weeks,when the infant is displaying increased
vocalization and an expahdlng behavioral. repertoire is as- CR
sociated with more frequent questions presented by the mother,
more frequent repetition of questions and a higher rate of

the mothers answering their own questions. Although the total
number of questions directed to these two children was similar

. in home and laboratory conditions,as was the rate of self-

repetition and answerlng, there were differences in the fre-
quency of specific Subtypes of question forms and the amount
of information provided by the mothers through their questions.
Base& on a low frequency of occurrence, the mothers more fre-
quently added information to self-repeated questlons in the
home geondition. Stylistic differences were shown in that the
moth®r of the more vocal infant produced a greater pumber of -
questions, more often answered her own questions, dnd repeated
herself less often. The results of this sfudy shouwld ke con- -
sidered to be preliminary at this time because of the small
number- of individuals involved and the limited. sampling per i#od.
Nevertheless, this data contains valuable descriptive informa-

tion in relation to the linguistic environment of the young’

infant which will be further-analyzed in a‘longltudlnal para-
digm. :
- ¢
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Study II. ‘Structure, Function and Content of Parents' Chlld—
Directed Language: A Comparison Within and Among
Couples (2latin, M. A. and Phelps, H. L.)

1. Introduction:’

The background ‘information in relation to the character-
istics of and factors related to child-directed language dis-
played by parents during the first two years of their chlldren s
lives has.been provided in the 1ntroductlon to the previous
study (Section IV, A). Although there is a growing literaturd
describing the features of mothers' child-directed language,
there are comparatively fewer involving fathers (Rebelsky and’
Hanks, '1971; Gidttino 'and Hogan, 1975). 1In addltlon, to our
knowledge, there has been no study to date which his simul-
tameously examined both a child's language agguisition and ‘
his immediate linguistic environment; that 1§F both- - the child
and the parents studied as a famlly unit over the first two
years.

‘l

attempt to code and quantify three large aspects of ¢ lan-
guage interchange between children and tHeir parents
structure, function and content.' Although linguistic structure

_ k - .
The purposes of the present descriptive studyﬂ%ejto
or

"has been examined in some detail, it was necessary to evolve

a preliminary taxonomy for function and content. In ad Ition,

this study addressed itself to three major quest@ons' 1) What
effect does altering the experimental conditions have on parent
language? (2) Are there differences in child-directed language
between mothers and fathers in relation to strugture,. function

and content? (3) What are the potential effects of the Chlld S
language on his/her parents' 11ngu1st1c beh§v1or°.

2. M=
/
/

. Subijects | - .

U At the time of study, three of the four infants were at
Stage I (Brown, 1973) in their languagé development and the
fourth child was at a preverbal stage. J, age 1;21.6,-(one year,
21 weeks, 6 days), showed prlmarlly s1ngle—word utterances with
two-wordcombinations emerging (e.g. '"get down"), self—repetltlon
of undirected single words with variations in intonation repre-
senting phonological play, extensive facial expressions, and
was highly imitative. He engaged in manipulative and func-
tional play. A, age 1:14.3, exhibited an extensive’ s1ngle—
word vocabulary, infrequent 2- and 3~-word utterances,
phonological play in the form of . rhythmic syllablflcatlon,--

and appeared to bd quite 'conversational' in that she both
answered questions amixd gave directions. M, age\1:25.3, -
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exhibited primarily jargon, single ‘words, infrequent 2-word
comblnatlons, and engaged in some phonological play. G,
age 0:;42.0, was at the preverbal stage. He exhibited some
reduplicated syllables, vocalizations characterized by a
variety of syllable types, and extensive nasals. He was at
the stage of scooting behavior and was beglnnlng to crawl.
pPlay was characterized by manipulation and Tmouthing of ob-
jects and exten51ve v1sua1 scanning.

I3
]

Procedures _ -

\

-~

Each parent was seen:for two half-hour 'interactive .
sessions on successive days in the infant- 1aboratory, a
naturalistic,playroom with a 4' by 6' one-way mirrgr, On
the flrst ‘day, the parent interacted with the infant for. a .
half hour of free play. On the second day, the parent/child
interaction-was under similar conditions, but the parent was
glven a series of instructions which related to a ngc1f1c
skt of activities that the child was to be engaged im. . The
activities included feeding the child pudding, ~showing him .
. a book, .presenting a set of selected stimulus cards, playlng
w1th body parts,*and playing with toys provided.' The toys
and furmishings, in the room were. identical under both con-
ditions.

" The sessions were recorded on -audio and video tape. A

live corresponding narrative was made on the second chaanel®
of the audio recorder’... All .instrumentation (Sony Video
Cameras AVC-3200 and 3500 Sony Spcc¢a1 Effects Generator
SEG-1, Sony Video- corder AV-3600, TEAC 1230 recorder) was
- outside. . of the playroom *with the exception of individual
microphones (Sony Electret ECM- 50) worn by the parent and
_by the child. : .

. A rotal of 1600 utterances was analyzed whlcﬁqincluded
100 from 4 mothers and 4 fathers in free play and directed |
. play conditions. - Structure was analyzed from written tran-
scripts, while function and content were determined from a
combination of the transcriptg and vidéo tape recordings.
Mean length of utterancelwds calculated by computer (ESSAY
. Program developed by Alden Mo and assoc1ates)

The categories for structure, function and content are
presented in Table 22. Under structure, incomplete. sentences

greater than one Word were designated as constructtons' (e.g.

"and another one"). The second category undér "function was
-'a general-one which included labeling, locating, demonstrat-
ing (e.g. "This is. how it'goes."), and attributing. The
category of self-talk was -developed from our preliminary ob-
servations that some of the—parents' utterances, although
possibly directed toward the child, appeared to reflect ex-
ternalized thought processes. These were found most often
tq, be characterized by grcaterqlengﬁh and by more ‘'exotic!

vdcabulary items’. Some examples axe listed on the following -~

page: . S
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Table 22. Structure, function and content categories for

- * . parents' ch11ﬂ~ﬁlrected language.*' 4 ”
< o o ., . : . ' '
' . . , B - ‘. t -~
Stgﬁcture - Function - . Content _ o
& » - R . ~ E) ‘ T
- 8ingle words Questions - Q?O' -~ ‘Inanimate objects
N Cénstruétions“ ) Labeling + ' Motor '
Decldrative S Positive ' Social B
‘Statements - ' Reinforcement ‘
s L imperatives A self-taik : ‘u Sensory. )
Questions . Affective Mood Affective
. Yo Onomatopoetic +
Games and Rhymes-‘ ‘ .
. ' Denial .
‘ ‘Attention-aetting .
- Nondirectives , .
> ! oo . - -
- -Reports }
. Modellng Soc1&1
. . Behavior
T Tmer | -
! : N ' I think Mother Goose has her storles mixed up.
. - You're in rare form today.

" You're rambunctious today.
What are you 1nvestlgat1ng°
r I've got a deal you can't refuse. - ..
"I'm ganna enroll you in mechanical engineering.
You're not really paying attentioh to e, are you?

other utterances which werke classified as self-talk included
a subcategory where parents appeared to be talklng for the
child superimposing an exXxternalized thought process. Ex-
amples include: '

Say, I don't know what those things are, Mo
Say, big deal. > '
I'1l just get it myself Dad. )
"No kisses for Mom? Is that what you say?

Under functioh, conveylng affective ymood o the parént in{
cluded utterances such as, "oh!", wow!“ "Yaw", 'oych", and
."Oh my goodness." The next categoty 1ncluded onomatop<et1c

' sounds and 1nstance§“when theg . pa‘ents ascribed sounds to in-
animate objects such as, "brrr" for motors, '"meow, becp-beep,
boom, bzzz, ring-ring" (for the tclcphone), and "That bear .
says I wanna be your Yriend. The next function category in-
volved statements dcnylng the truth value of lexical forms or

statements and denlabkof the correctness of a phonological.

\\_0 ; - R } ‘: 63),' | A“. s i ";
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‘form (e.g. "No, that's a pluto." "That's not mommy's knee.")
The last three categories were attention-getting nondirectives
such as calling the child's name, reports involving statements.
which dealt with objects, events, and/or people displaced in
time or space from the immediate 51tuatlon, and modeling
social behavior such as talking on the telephone. ¢
The categories for content included: (1) inanimate ob-
jects, (2) motor, e.g. "Sit down. Clap"; (3) social, e.g.
"good girl", games and rhymes; (4) sensory, e.g. "look",
"What do 'you see?"; and (5) affective, e.g. "Are you tired?"
"You think you're so cute." ."What's the matter?" If an
utterance was associgted with more than one content category,
multiple . frequencies were tabulated. For example, the
dlrectlon, "Look ‘at the book." would receive a p01nt for the
sensory category and a point for the inanimate object category.

3. Results and Discussion

Exptrimental Conditions

The effect of imposing structure by giving the parents
direction or specific activities to engage in during a play
situation made more of a difference for fathers than for
mothers. 'Analysis of the total number of utterances for the
entire session revealed similar rates of verbalization be-
tween the two conditions for the mothers and specific analy51s
indicated 51m11ar1ty in the number of questions, rate of. imi-
tating the child's utterances, and expressed positive rein-
forcement. One mother verbalizéd her awareness of the imposed
directions. Following a display of resistance, she stated,
"Guess P ghouldn't force ya to do things. Shouldn t force ya."

-Fathers were more v
tion and demonstrated more th
number of times they solicite
single words. The observatioh that fathers appeared to pay
less direct attention to the 11d during_fhe directed play
period was reflected in longér mean length of utterance,
fewer directions, and fewer social remarks. All parents
showed a higher rate of self-talk in the second condition

bal in the directed play condi-
n a threefold increase in the
the infant's attention with

‘which possibly reflected their concern with the imposed

directions and they less often corrected the child's utter-

.ances. The analysis revealed a somewhat surprising result

in that all parents showed considerably more dirxection:in
the freeplay condition. This was difficult to interpret,
but may rceflect the parents' attempt to impose structure in
naturalistic conditions and perhaps use other tactics when

- given specific activities to do; that is, they would sometimes
" pretend that they wanted to rcad a book to attract the child's

attention.

Comparison »f Mothers and Fathers
Mothers and fathers were quite similar in their use
of single words, questions, and reference to inanimate
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objects and the child's affective behavior (Figure 7). 1In
comparison to the fathers, mothers, as a group, made more
frequent reference to the social situation, evidenced a
greater number of utterances which pertained to sensory
function, engaged in con51derab1y more child games, rhymes -~
and songs,  imitated the child's utterances more frequently,
gave more expressed positive reinforcement, and more often
used words conveying their own affective mood. Mothers also
dlsplayed a greater variety of ways of dttracting their chil-
dren's attention. They ehgaged: in more self-talk than fathers
possibly because more contact with the infant conditions a @
higher freqUency of externalization of their own thoughts. -
The mothers' teaching strategies were reflected in a grater
variety in content of their child-directed language. Even
though the MLU for mothers was slightly higher than for
fathers (Mean MLU for Mothers = 3.54; Mean MLU for.Fathers

= 3.45), the former displayed a higher frequency of single
words and constructions indicating that they more often re-
duce. their' language input to the child to effect learning

or a response.

Figure 7. Czﬁparison of mothers' and fathers' child-
dfrected language for percent of utterances in
five major content categories. The categories
include Inanimate Objects (I0), Motor (MO),
Social (SO), Sensory (SN), and Affective (AF).
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. From the analysis of content (Figure 7), we saw that
fathers made more frequent reference to motor behaviors -
possibly because this is tHeir most typical kind of inter-
action with their children. Fathers additionally appeared
to be more directing than mothers in their attempts to con--
trol the infant's activities with fewer available strategies. .
The description of the fathers may leave a mlslmpre551on.

It is necessary to consider that the reductions in various
behaviors described may be related to less famf}larlty with

. the experimental situation as well as.to variations ,in style
of interaction as _the fathers came into the laboratory con-
siderably less often than the mothers. Future studies wing
compare the parents' linguistic style from home tape recor
ings in addition to those solicited in” the laboratory to
reduce the potential bias imposed. In addition, we also
need to consider cultural effects in determining the differ-
ential roles played by the mothers and fathers which affect
their interaction behavior and the extent to Wthh various
behaviors will be dlsplayed in publlc.

The greatest within-couple consistency was shown. in
the frequency of questions for both structure and function
as well as in the analysis of content. The latter finaing
indicated that individual infants had one of the most
striking effects on thls aspect of their parents' linguistic
behavior.

Child Stage/Parent Language Correspondence

. Historically, the effects of parent-child interaction
have been viewed in a ynidirectional manner. Wesare all
familiar with statements such as, "The parents condition

* the child to . . . ." 1In 1972, Lewis and Rosenblum edited
a book entitled, THE EFFECT OF THE INFANT ON ITS CAREGIVER.
The papers included clearly demonstrate the changes in
thinking in recent years. There 1s a rec1procal bidirectional
relatlonshlp between the parent and child wheré both partners
exercise mutual regulating influences on each other. The
findings of the present descriptive study indicate that lin-
guistic and'nonlinguistic factors, as well as developmental
level of the child, influence the structure, functlon, and
content of parent-language.

Parents of the most 'referential' (Nelson, 1973 ) child
in the study who additonally showed more advanced linguistic
development at the time of study, asked a greater number of
que stions than other couples and more often appeared to ex-
pect a response. They showed the fewest instances of self- -
talk, and gave their child the fewest directions. Parents
of the child who exhibited a significant amount of jargon,
asked the least number of questions, showed the highest fre-
quency of onomatopoetic sounds and attribution of sound
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- producing capabilities to inanimate objects, and showed the
v second highest number ¢f directions following the parents of
the. preverbal -child. The parents of the youngest child in
the study exhibited more single words with a notably higher
frequency of 51ngle—word directives, a greater number of
, affective content remarks concerning the infant such as, .
"How do you fell?" and "Are you tired?"\| They also showed
more frequenct .exclamatory words conveylng their own affec-
tive mood or state of surprise such as, "wow" and "oh boy".
These utterancgs were highly inflected hd possibly served
as attention-attracting devices. Theseéggﬁents additionally
showed the least frequent social content d modeling re- -
marks. : C ‘

’ : Analysis of the total number of utterances for both
experimental conditions indicated that the more advanced the
child was in linguistic development, the more verbal the
parents. These results appeared to correspond with findings
from the investigation of questions presented by mothers dur-
ing the first 16 weeks of life. That is the mother of the
more vocal infant produced a greater number of questions. .
These statements do not imply a unidirectional causal relation-
ship. That is, 'the more verbal the parents, the more vocal
the child' could just as “easily be. 1nterpreted as 'the more
vocal the child, the more verbal the parents.'

The analysis of both child-directed language and self-
talk indicated that-the affective state or 'mood' of the
child and the infant's primary style of interacting with his
world of pcople and objects influenced the content of his
parents' language. One child in the study had evidenced
somewhat advanced motor development and had been quite active.
His parents showed a-markedly higher percentage of utterances
involving movemént in comparlson to other couples. In con-
trast, the youngest child's motor development had been slower
and his dominant mode of interacting with his world has con-
sistently been more visual. His parents evidenced a higjher
proportion of sensory-related remarks particularly involving
the.visual modality. The influence of the child's cognitive
¥ development was also felt to be reflected in the low number

of reports or mention of objects, events or people displaced
) in time or sSpace from the immediate situation. The parents'
o B} - reports most often involved disapppearance of an object or
the other parent, a rather tcmporally-immediate event.

Structure

. As shown in Table 23, the analysis of mean length of"
utterance by word count shows a trend indicating a positive
e relationship between the child's language development and
his/her parecnts!' MLU; however, it was felt that the three
older children were too homoyeneous to reveal substantial
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differences. Although the 'results of -the analysis comparing,
fathers and mothers indicated that the latter showed slightly
1lénger MLU, it can now be seen that this was true only for
the parents of the youngest child.. In all other couples,
mean ‘length of utterance was greater for the fathers than
for the mothers. - '

Table 23. Me&n Length of utterance by word count for parents'
child-directed language in freeplay and directed
" play conditions. o '

1

Child Parent. Freeplay Directed Individual Couple

‘ Play - Total Total
Father 3.58 '3.78 3.68 |
M ‘ _ )
Mother 3.26 3.96 ‘ 3.60 , 3.64
Father.  4.00 67 3.84 |
’ " Mother 3.37 4.03 ~'3,7o 3.77
" Father 3.27 3.57 3.41
A Mother ~  3.03 'l3.56 3.29 3.35
Father 2.72 3.06 2.91 _ °
/G

Mother 3.46 3.74 ’ 3.61 3.25

A2

The structural analysis revealed that guestions occurred
~ffost frequently, followed by single words, declarative state-
ments, imperatives, and constructions (Table 24). Although
questions occurred most frequently, they functioned in a variety

' ..

Table 24 Structural analysis of ‘parent child-directed language.

Structure Total Number of 'bercght of Total
Occurrerices ‘ '

‘Question 547 _ 28
Single words T 413 21 .
Declarative )

Statements 406 20
Imperatives 326 16
Constructions 300 ' . 1%
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of ways -- to describe attributes (e.g. "Isn't that cute?"),
to give directions (e.g. "Why don't you throw the ball?"),
to describe motor ‘activities which the child was already
engaging in (e.g. "Are you climbing?"), and in self-talk.
Most often, the parents did not appear to expect a response
from the child with the exception of the parents of the child
most advanced in linguistic and conversational behavior.
Lack of expectation of a response seems to result in a high
rate Of questioning, using informal tags (e.g. huh? hmm?),
% self-repeating, and a high frequencgy of parents answering
their own questions.

The structural analysis further revealed a number of
utterances which were functionally pre- or postposed, but
were Structurally discrete. The purpose of many Of these
utterances appegred to be to build additional redundancy
‘into the linguis$tic signal. Informal tags océurred both
before and after uttcrances (e.g. "Are ya happys hmm?" .
and "Hmm? Shoes?"). Other examples of redundancy include:

Imitation followed by « postposed confirmation remark

"Car. That's right." |
"Rockrock. Yes."

Preposed confirmation followed by imitation ok expansion

. "Yeah. There's thexpéas."
"Unbmm. Bear." S
"Yes. That's a 1lid." ' -

-~
. , ‘ IE)
Functlon :
The analysis of function indicated that questions re-
tained their position of the most frequent type of utterance !
in these experimental conditions (Table 25). Th?i% wcre |

Table 25. Functional analysis of Parent child-directed language.

Function " Total Number of Percent of Totaly
Occurrences v

. Questioms 533« - 32
' Labeling + . 405 -7 24
“Directions ‘ 397 ' 24
Positive Reminforcemeént - 96 P S
Self-talk . 73 ' 4
Affoctive mood 54 : - 4 3
Gamcs and rhymes 39 2 !
Onomatopost e ' ' 277 1.6
N\ Model &ocial Bohavior 21 *'l )
.Denial 18 . 1
Attent . -Got. :‘\J«:)ndirif(:‘. 1o - . . 1
Report : 6 - . 0.4
Q . ' ” 5.
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llowed by labeling, attribution, demonstration, and direc-

ions. The remaining. categorles show a dlsproportlonate
drop 1n frequency in comparison to the three major classes. i

" As in previous studles of child- dlrected language
(Brown and Bellugi, 1964), a hlgh rate of selective parent
imitation of infant utterances was observed. Imitation
served a variety of functions which could be interpreted as
language-teaching devices. Some of these-rincluded confirma-
tion of a lexical item, questioning a lexical item or re-
questing clarification, maintaining vocal-verbal contact
with the child, and modeling behavior for role interchange
as a speaker and listener. A high frequency of the word
> "no" in parent child-directed language also serves various
. ,functions such as denial of the truth value of a child's

utterance and directing (no=stop). From these observations,
we concur with Crystal (1975) in that function of utterances
cannot be derived from lexical items and/or structure alone.
The nonverbal context, paralinguistic, and prosodic features
must be known; -and even then, a degree of subject1v1ty .per-
-sists in the interpretation of intent.

-+ 4. Conclus1on.
‘The résults of this descrlpfive study, we feel
X demonstrate the value of examining family units 1nclud1ng

other, father, and child. Analyses of structure, function,
andycontent showed variations for different experimental
conditions, variations between mothers and fathers, and
variations which appcared to beé relatéd to individual chil-
dren. Parents bring considerable communicative experience

to the interactive situation with internalized models of
dialogue. We make the assumption that they are linguistically-
adaptive depending on the effectlveness of their communication
with a listener, that they have a variety of strdtegies avail-
able to communicate intent, affect, and meaning, and that

their adjustments affect the language development of thbir
children. . . :

v | 5
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VI. RESEARCH STATUS: THE EVOLUTION OF CONVERSATION - .
N \ , - : )
‘X.-Study 1. |Parent-infant interactive uttgrances: an ex-
' amination of silent pause intervals (Zlatin,
M. 4. and Wnitman, I, A.)

1. Introductioq:

. During the early months of life, infarits and their
. mothers have been observed to engage in interactional be-

' havior that has the quality of conversational interchange
(Bateson, 1971; Hunt, }972: Lewis and Freedle, 1972). Al-
though gome degree of'vocal contagion (Piaget, 1952) may be
present, these 'prototype' conversations appear to consti-
tute a type of social interchange Srom which language
structure and function may be derived (Bruner, 1975). That
is, they may scrve to assist the infant in his developmegnt
of communicative awareness by establishing the auditory-
vocal circuit as a viable means of information exchange.
These early exchanges may be initiated by either the mother
or the infant and are characterized by one gr more sequences
of three events ~- initiator vocalizes, vocal response from
the coparticipant, vocal response from the initiator (Lewis
and Freedle, 1972; Tulkin and Kagan, 1972). It is evident
that both participants are engaged in mutual regulation of

4+ each others behavior (Moss, 1965). :

The purposc of this preliminary study was to examine ,
the duration, rahge and'variability of pause intervals which
characterize prototype conversations from their emergence
for one infant.

2. Method: \\

The infant selected for study was one of four children
who displayed the carliest emergence of interactive proto-
type conversations. Video and audio tape recordings of the
first four laboratory sessions for this infant were observed
and scrutinized for the presence of this behavior. (See
Section III, B, 3 of this report for detailed description of .

-

kl ! recording procedures in. the laboratory.) Both the mother and
‘ the. father were individually involved in these sessions with
their daughter. ’ . %

~An interactive prototype conversation was defined as
one in which: ' '

-

1) the minimum number of components is three and the
initiator may -be either the parent or the infant,
i.c. mothgnginfant/nbthcr or infant/mother/infant;

L 2 '

2) the maximum pause time betweén vocal behavior ex-
hibited by cach participant does ‘not exceed 15
scconds;within a sequence;

77 .....l




. In accordance with the aforementioned coding system,rtha
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/ 3) the participants maintain the same basic body
pl.ﬁtion and/or motor behavior;
=~ '
4) the maximum number of complete relpted ‘ideas
vocalized by the parent does not exceed 5 prior
to the infant's onset of vocalization:;

. 5) the general topic of conversation exhibited by
. the adult participant remains essentially the
same throughout a given sequence; and

6) eye contact between the participants 1is sustained
throughout the interaction.

The dates of the sessions, age of the infant and number of N

conversational interchanges betweeqﬁfhe infant and her parents
is presented in Table 26. B

RN
Table 26. The‘emergence of prototype,conversations for one
infant for four laboratory(sessions.

Date of» Recording "Age of Infant  Number of Interactive
. ~ (weeks:days) Sequences
1/11/74 . 5:5 . 0 -
1/16/74 63 ' ’ 2
2/ 8/74 9;:5 18
©2722/74 10;2 | 24
_ .

A coding system was devised to designgte~the number of com-
ponents ipg an interaction. An interaction consisting of the
minimum@three components was coded as M; a number preced-
ing M inflicated the total number of minimum components in

the sequence. Thus 2M denoted an interaction containing two
minimum components or 6 units; 3M signified three minimum
components or 9 units in the interaction, etc. Additional
compohents to the mipimum were .dindicated by a plus. Therefaqre,
a code of M + 1 was edquivalent to an interaction containing
the minimum Of three components plus one additional unit, and
M + 2 represented,the minimum components plus two additional
units, etc. The -example that follows has been included foc'e)
illustrate the typical coding used in an interactive sequence,
the nature and content of a typical interdction, and the pause
time bheing measured, This interactive sequence contains two
minimum components plus one additional unit and six -pauses.

proper code for this ‘particular sequence is 2M_+ 1.
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/ M: Hl A [ {
(Pause)
' I: Vocalization
- {(Pause)
« M M: Hi pretty girl. ' .
: , What ya doing? _ .
- Huh? « .
L _ (Pause) ' ' ‘
M+ 1 - I: Vocalization
' (Pause)
M+ 2 M: A 's a pretty girl. \
You're a pretty girl. .
(pPause)
2M Iz Vocallzatlon
(Pause) ) -
2M + 1 M: You're a pretty girl! ’
’ Yes! 4
You're a pretty girl!, : ——

ra III, NP 65-6Q00 recorder: Beckman RS Dynograph). Multiple

cings of selected sequences were niade for estimation of reli-
ability and in instances where there was uncertainty regarding
the initiation and/or termination of utterances. At times, the
parent and infant vocalized simultaneously within an interactive
sequence. There were no instances of overlap in the first two

essions. In session 3, 12 of 18 interactive sequences had-some

degree of qyerlapplng utterances and in Session 4, 14 of 24 sg-
quences were assocliated with this behavior. For statistical-
purposes, 1nstances of overlap were stipulated as 0 and were not
averaged into the @otal computation of the number "of components
in an interaction. - :

. Interactive pause timc was computed from amplitude tracings‘:'
‘r\@

_3. Reshlts and Discussionf

/ ' :
A total of 44 interactive sequences were identified for the '
four sessions.. The length of these sequences varied from those
containing 3 components (M) to those containing .,as many as 36 com-
ponents (12M+1l). Interactive sequences that exceeded 6\ units were
observed in this infant by 6 weeks ‘3 days. This onset 1s con-
siderably earlier than has begn noted by other investigators.
Lewis and Freedle (1972) indidated that shorter interactive se-

quences were observed in their 1nfants at 12 weeks of age. ,’

The means and standard dev1atlons for interactive pause
time tabulated for sessions 3 and 4 are shown in Table" 27.

-
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Table 27. Meaq/é;d standard deviation &f pause Ptervals for '
parent child (P-C) and child-parent (g 1nter—
active sequences.

- Pause . Total, Number of. Mean Length . Standard #&
Condition = Skssion* ;Pauses/Session> (seconds) RQeviation
P-C 3 71 .97 A2,
- ) . ’

: C-P 3 71 . 1.16 ‘ .81
P-C 4 97 | .90 1.05
c-P 4 97 T .91 Y

> ; From this limited sample for one infant, the mean pause time

Y

was very short and the variability was con51derable. Pearson-
" product-Moment cotrelations between pause length occurring after -~
.a parent's vocalization and after an .infant's 'vocalization were
derived to determine whether. pause length varied as a “function
*of _the speaker preceding the silent interval. No relationship
w ound, for, Session 3 and the results of the analysis for
ssi n 4 indicated a very .lew posit#ve correlation. These re-
sults Were interpreted as indicating that, for these individuals,
a pausq duration following the parent's vocalization in an inter-
active gquence was not related to the pause time follow1ng the
infant's ocalization. Results of an analysis oi variance for
pause ‘length between Sessions 3 and 4 also failed to yield statis-
tically significant differences. It was felt that the findings e
from both analyses reflec he extremely limited sample size and
) large amount of variability.\ Further study following the con-
> tinued development of prototype conversations between this infant
and her parents as well" as for the other three childrgen under
study is anticipated. 'The other children also.evidenced the
emerdence of interactive sequences between 7 and 8 weeks. of age.

. ' !
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CONCLUSIONS L | - e
To summarize the current 'status of this ini estlgatlon and
- derive conclusions, we return to the questions posad in the 1n-7
troduction involving .when,: where, and how to begin the study. of
language" acqu1s1tlon. To these will ‘also be added the remalnlng
wh-forms -- what to stddy and why study this behav1or.

[

Our prelunlnary results indicate that an examination Sf
the evolution of language as a form of communicative behavior
~which 1is closely aligned w1th)cogn1tlon, most cogently should
- begin at the beglnnlng, that is, withé&n the first month of life. -
- From the infant's initial reflexivefsound repertoire emerges ,basic
'syllable- like* structures which share features with earlier forms
of vocallzatlo[ (Stark, Rose and McLagen, 1975 thus'demonstrat- -
ing'a continlious unfolkding process .rather than onellnltlally T
characteTrized by dlscontlnultyg These-basic strugtures seem to
be suc ess1velx¢elaborated folifowed by a period of discontinua-
*tjion when. the ghlld shifts his. focus to direct exploration of
vecal tract (phonetlﬁi parameters such as direction of ‘the air
gream, pitch, loudness, and varlous artfbulatory gestures. The
d to begin at the?beglnnlng also reflects our. growing appreci-
ation of change effected in the child's 11n§ﬁ1st1c and non-
linguistic environment. Thrqugh an early initiation of study,
we may not.only trace the feature§ which are salient for a par-
ticular infant at different stages of development, but .also we

may tracc the evolution of communicative style between pareng
. ard child. »

-
-~

L . .

With respect to the question of where to conduct the study,
our prellmlnary findings confirmed the necessity.of exagining the
1nfant in a varlety of social interactive and nonsocial condi-

.tlons. Even within the first six months, these children dis- =
played differential vocal behavior when they Were aldne and, when
they were involved wit peaple. We also ebserved different vocal
behaviors, at times, in the, infant 1ab0ratory compared with the
corresponding .behavioral r§glrt01re in the home samgles.' To
generate a cbmprehensive d3dta base, therFfore, it appears to be
necessary to gather consistent samples of the 'child's behavior
in multiple settings 1nc1ud1ng the homg where some of recordlngs
may be characterized by less than ideal quality, as well a% in
naturalistic labdratory conditions. In the l#tter, greater
quality control can be gained.

Given that we examihe the infant -from the fl;st month of
life in a variety of settlngs when he 1s alone, and when he is
interacting with primary carctakers, how do we proceed to collect,
reduce, integrate, and analyze the data in a manageable manner ?

The value of studying a small number of children in depth ovér

time within tptrr family units, i.e. including mothers and fathers,
was confirmed! Although this prociﬂhre;mohibits a single in-
vestlgatorgérom gemeralizing to large populatlons, the richness

of the data seoms well, worth this initial sacrlflce. Generaliza-,
tions will, in' time, evolve from comparisons' among mény such /
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studies using this methodology, one which séems to have, gained
increased favor among investigators of lagnguage acquisition in
the United States and increased respect’'from some sections of
the research community. Our reséarch efforts are attempting to
find out not only wht chilgfren learn, but also how they learn -

‘how behasfior evolves.

. & As indicated earlier, diary studies conducted primarily
‘ byiiinguists (Leopold, 1939-1949; Velteh, 1943; Lewis, 1951)
~ provided us with some-valuable information regarding. the nature
of change in linguistic behavior; howéver, the data were .not
.- awvailable for repeated scrutiny. This need--has dictated the use -
. of audio and video recording for more permanent storage. We ’
' have also yfound that it is necessary to secure almost daily
samples oiLthe infant 's ¥ghavior, as there are’ some ‘aspects of
: import which may“he—present in the repertoire for very
brref peNods and rapidly beCome assimilated. Other v
sources ofjdata include developmental loGs where the parents .
mglintain rfcoxds of, various' facets of fhe child's behavior as
they emergfe, periodic interyiews, a results of formal testing _
" procedure whiChqg;gig\inﬁOr Lo regarding the child's auditory
, sensitivitly, cognitiy®™, mdtor, s®cial and emotignal development. . —-
< '~ At .present, data colleckion has been ompleted for three chil-
Poe— dren and the ¥irst six months of data has been reduced to ac-
. cessible form for all four. The proceSs has been both tedious
and time consuming; however, we find ourselves in agreement with ‘
Hutt and Hutt( 1979) wno indicated ?hat, "Regrettably, if“we;are
~to find out how pcople actually behave. . . there'seems to be
no substitute for dotailed and painstaking observation. " (p. 9)
- : - . . a

in responsc ‘o the question of what to study, dﬁpfotocol
was developed to exanine selected aspects of behavior exhibited
by the children and their parent® which were most !salient for a
longitudinal paradigm; this is, aspects of behavior which had
. the critical critegia%éﬁttribute of continuity from inception
. hrough the wearly phasts of the thild's linguistic development.
igven preliminary substudies which fotused on the first twenty- -
ur weeks ¥f the child's life were caonducted,\ including at
" least one in~each. of the ghree major content argas -- the child,
the parents, and parent-child interaction. The decisions re- .
garding what to study were dictated.by the 'spe€ific long-term N
\goals of the investigation. With#d primary emphasis on the
“child's phonological development, fundamental frequency (Fo) was
. selected 30 that. coentrastive intonation eventually could be
examined.  Consistent with the findings of Delack (1975), mean
, » vocal fundamedEET\ﬁrequency characteristics over the first ‘
. twenty-four wetks showed little change, but within-utterance
~~ rangeland vgriabglity do- incdrease. Averaging procedures were .
' found \to mask' the individual variations in Fo which appeared to
v be asskciated with State ofsthe infant, physical activity‘levels, -
cterist%csdﬂf the childl's evolviTg vocal repertoire.

“

-,

- : . . .
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"-“ N The second aspect of 1nfant voca!1zatlon selected was

the phonetic syllah}é (Davidsen-Nielsen, 1974) which constitutes
the basic unit of spedch production. Since it is relatively )
well-&greed that criter ™ %for rtatdkis derived from' adult models
of speech proddecgeon could hot be forced on the infant (Crystal,
1975), it was mecessary’ to avolve a system which could be. tested
through perceptual and acoustic, analySLs. Results indicated that
the phonetic syllable and the\features ‘derived wergy viable.
Llsteners who had received necessary spec1a1 listening training

.in an ‘'infant mode' could rellably adentify syllabicity, peaks

of promingnce and segmental variations. Perceptual responses
showed an acceptable co:relation with the acoustic instrumental
analysis for a sclectad sample®™ Although dlfferlng from the
features developed by Stark, Rose and McLagen (1975), the two .
systems seem to be compatible. It should be realized, however, .
that despite the work donc by Nakazima (1962, 1966, 1970, 1972),
Murai (1961, 1963), and Stark, among others;N\ investigators 'of

.infant vocalization arec still in their own infancy with respect

to descrlptlve feature systems. AlPMO™gh children's utterances
have more typically been considered apart. from the situational
context ‘in which the/ occur, .it does not .seem to be advisable
to continue this practice. From the analysis of phonatory
characteristics’associated with cry, and noncry types, as well

1

“ag from our preliminary observatiofs regarding intonation in

the second year "of life, the situational contekt seems to be an
important factor & description and interpreg¢agion of a child's
productions. - Cpe aspocct of the situational ntext involves .

~

parent child-directaod language.

We chose to bec:n this portion of the study by éxamining

qgistion forms presented to two of the children by their mothers
" du

ing the first g$ixtecn weeks of life. - This form has been re-
ported to account for a large percentage of child-directed lan--
guage in other investigations ¢(Broen, 1972; Snow, 1972; Phillips,

.1973). Observation of questions, furthermore, constltuted a

"sourcge .forrevealing change as the children became more able to

fulfill their communicativé’ roles L&ngulstlcallj in conversa-
tional interactjon. A wide variety of question types was pre-
sented to the children during the first -period of their
development: These wire often repeated in various forms :
including .exact repetition, reduced, anded, paraphrased or
otherwise. altered verslons. .  The mothegg;at times, answered _
their an‘questlon: thereby fulfllllng oth ébmmunlcatxve roles.
The frequency of questlons increased as the childrefi became more
vocal. A second study revéaled that questions with respedt to
both structure and function (i.e. inguiry) occurred,more fre-=
aquentlv than anv other categorv in the ch#ld- directed lanquaage
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number of factors including situational context in which the
dyadic and triadic interactions occurred, the child's develop-
mental stage as reflected by his behavioral #nd linguistic .
repertoire, the parents' perception of the child's abilities,

‘the parents' owndficeds for establishing contact through the

- . auditory-vocal channel, thc parcnts' internalized model of
. discourse behavior? their communicative styles, and the specific
. ' préferences exhibited by their infant. Although we have only
/{””N\f‘ sampled parent child-directed. language ‘during two periods of

development, within-counle and within-family styles have emerged
to provide us witl a perspective that could not otherwise have
been gained, '

. The final conten't area for which the least dirgct analysis
has been compicted involved particular facets of parent-child
behavior as thoy 2ngaged in direct interaction. It was found
thaelprototype'conversaeions-(Hunt,_l972; Lewis and Freedle,
2972) appeared within the first two months of life for each of
the four children. ©One objective of this study is to trace the
evolution of communicative style between parents and their chil-

. dren from its inception through the period when the infant, as
previously indicated, first begins to fulfill his communicative

' role as & linguistic uzariner. The development of communicative
awarcness on the child's part and the ground-work for opening
and eStabl%Shiﬁj i auditory-vocal channel as a means of com-
rmunication! for inTormation exchange seems to be laid in the
earliest period oiv i child's 1life.’

Co : .
The last quesctionmgaised in our list is why study lan-

guage acquisition. %¢ have found investigators from diverse'
disciplines inter=2ctod in the pcoblem and each is impelled by
seemingly different underlw-ing motivations. A linguist, for
example, mays*examine or ccasider ‘acquisition to advance the
status of a theory o1 lunguage as well as to potentially reveal
.language universa Jommon to children from diverse communities
and differential Al je-specific features. An anthropologist
may share *he latitor satcrost with the linguist, but adds the

. dimenhsion of viewing lar.rtage as a transmitter of culture. A

—

pPsSychologist amqy view language in relation to socialization,
S cognpition and emgbtional deveclopment. Educators view language

as being essential} for academic achievemént. The present study

was, din part, initinlly aotivated by the principal investigator's.

conecrn with identif¥icarion and treatment of children who were

'SGSpected of ¢videncing cdevelopmental disability; ‘however, this

étudy has been conducted with an.appreciation of each of ‘th '

views enumerated above. - ' a\\\“;/*’
N ' L

“

'

’ In conclusion, the présent study is relatively unique to
the field of languags acquisition in that behavior of the chil- n
drerl and their parasnts was sampled 'in both ecological and manipu- -

lative environments-providing a large data base which is now
available for repcated scrutiny. .From this data, objective

’
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measures re icveloPQd to describe the features of the infant' s
emerging‘j"nd system. We have just begun to relate these
features to other.unfolding aspects pf the child's behavior in

the context of his Irmmodiarn» linguistic and nonlinguistic en-
vironment. “This, w.. hops, will allow for potentially stronger
interpretative power than when a child's behavior and the char-
acteristics of his environment are examined in relative isolation.
We are compelled to consider labguage-acquiéition from’ the view-

in which the child and his parents,

while independent, &v: th: principals in a Leciprocal mutually-
regulating rolazienship. TH =volution of a theory of language-
and th dOV“]ODW\“' 2L a modrl of infant behavior with adequate
descriptive specliivation wiil call ‘or devoted efforts by many
ind1v1dualq. Lt cfron bden saxd that one of the most dif-
ficult assignmornis that can be offered to man is that of con-

templating and concopoualizing his own ‘nature. "This seems to

be at the hearvt of an Cask owao Ha"c set for ourselves in examin-
ing the evolution o Cang pecdifically by initiating study
in tha2 earlies . e :Lnfan\, .
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Altﬁough we are stlll in the process of further reductlon

'¢of data and. analy51s, the results thus far gleaned from this

investigation have been utilized for furthering research efforts,

. primary educational purposes, as well as for continuing educa-.
- tion. As the prlnulpal investigator is a member Of a university

faculty involved in training of undergraduate and graduate stu-
dents, the video tapes secured have provided a rich source for
::lassroom observation of infants during the first two years of
.ife and of parent-child interaction. Categorical classifica-

- tion systems evolved for the contentive aspects-of the study

have™been adopted by students in evolving descriptions of infants

.7ho are developlng normallv as well as of infants who are sus-

s2cted of evidencing developmental problems. The mission of
ehOeL_lnd1v1duals involved in research and educational efforts

‘directed toward early identificdation of develdpmental disability:
.1s to potentlally facilitate later academic and social adjust-
, 'pent for individual children who are at risk for problems in

>

oth areas. The principal 1nvebtlgator has disseminated infor-
ration gained from the study in professional meetings and through
1nvxted workshop presentdtlone Lo profe551onals involved in edu-
cation. She has also been asked to consult in the design and
.mplﬁmentétlon of research in other institutions. In the United
wtates, we are fortunate that investigators have had a long-
-tarciing interest in development and have provided” us with cross-
EnLeLﬂnal normative 1nto"no'10n for 'large samples with respect
~0 a number of emergent behaviors durlng the preschool years:
Tt ohas been with these ‘LeﬁrhmaVKo or milestones that current
2searche are affordcd the opportunity to study fewer children
;orqltudlnally in grearer utpfn. The investment of both time
nd finances appears to be vielding fruit, as findings from
fitverse research groups, each of which -is examining few children
coth within this country as well as in otHer linguistic¢c com- .
~unlities, are providing a rich data base. From this base, qni—
_orsal and specific features of language. acquisition should
ttimately be evolved.
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