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The Ef fect of Continuous White Noise and Mother-Talk Speech on Infant
Behavioral State at 3 Months of Age

t

——— -

Sharon Kader

%,

" The purpose of this study was to 1investigate whether or not

r . .
Brackbill”s 'contimous stimulation etfect” (C.S.E) was present in
J-month-old intants. Thirty-two fullterm’ 3-month-old infants (16 males

and 16 females) were videotaped while in their cribs under 8 min of no

sound _and 8 min of continuous white noise in one visit, and 8 mip of ho

* 7

sound and 8 min of contimuous mother-talk in another vistt, Half the
subjects heard both sounds at 65 db and half heard both sounds at 75 db.
The order of presentation of sound and no sound periods were

counterbalahced across subjects, within each intensity. At the end of

the second visit, infants were administered Roe”s elicited vocalization -

task (Roe, 1978). Infant state was rated from videotapes using the

Thelen Infant Arousal Scale (Thelen et al., 1984). The timing ‘of the

duration of infant nondistress vocallzatiens was recorded from-

videotapes. The classic C.S.E as found in very young infants (e.g.

Brackbill, 1975) was defined as lower arousal under sound than under no

sound as well as a lower arousal under 75 db sound than under 65 db-

" sound. The findings for infant state suggested that neither males nor

o

females met the criteria for evidence. of the clasgic C.S.E. bex
differences were found under the impact of white moise althougi‘z no sex
differencé?;;ere found for mother-calli. Data for mother—-talk .sessions

suggested that mother-talk was not effective in reducing arousal level

and thus did not elicit the C.S.E. The white noise analysis for male

A
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)

infants "1nd1cat_ed_ a significant linear trend reflect'l'ng a marked

1ncrea.se in arousal level in the presence of whi&e“noisg at 65 db, but

—

no change in arousal level in the presence of white['nois‘e' at 75‘ db. 1In
t he ‘white noise analysis for femaleg,‘quieti'ng effects at 65 .,db were
indicated by no changez? Yin arousaf level during n<; sound following 8“
minutes of whité noise, and a largJ:a drop in arousal level during white
noise following 8 minutes of silence. White noise at 75 db, however, did
anot have quieting effects. ‘A correlational analysis indicated a
, ,
significant positive relationship between arousal level during
tape-recorded mother-talk and greater du;ation of nondiscre;‘,s

vocalizations to the mother than to the exp'erimgnCer, and a significant

negative relationship between arousal level during mother-talk and the

TR N

2
T

duration of nondistress vocalizations ~to the experimenter. ' The

v

difference between males ana females in response to white noise was
- [

‘speculated to be a reflection of females bding more mature than males in

terms of (NS development. The correlational’ analyais suggested ian

experiential effect with mother-talk from the infant”s mother,
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The Effect of Continuous White Noise and Mother-Talk Speech on Infant ] ¥

Behavioral State at 3 months of Age.

M)

This study was an investigation of the effects of continuous auditory
stimulation on the behavioral arousal level of healthy 3-month-old
‘fulltemm intants. The effects of continuous stimulation on infant state

. A ,

br arousal level has been the Eocus of extensivelgesearch since the

early 19307s. State, ‘referred to as a major variable and mediator of'

\stimul‘ation in 1infant ,research (Korner, 1972) has often been used

synonymously vith arousal level to refer to the organism”s overall level

of functioning which ranges on a continuum from deep sleep through
aw.;ke, alert, and active"to intense crying (Brackbill, 1971). Behavioral
state has also been more narrowly coﬁceptualized as the infant’s
observed behavior along the sieep-waking continuum whereas arousal level
is a more global term referring to or implying both physiologica]ind
behavioral indices (Brackbill, 1973). Behavioral state has been measured
by a variety of scales (Brackbill & Fitzgerald, 1969; Brazelton, 1973)
which, also differ accgrdilng to whether the specific state ;:ategorie?;-w
used are believed to refie'ct qualitatively different underlying patterns
of neurophysiological activity (Brackbill & Fitzgerald, 1969) or
systematic increases or decreases in aroué l<71evel - (Thelen, Fisher, &

¢

Ridley-Johnson, 1984). = ~

*

Research studies have fo‘cydon the effects of a multitude of
sensotry stimuli which, when presented continuously to infants function

to lower rather ‘than raise arwsa} level (Birns, Blank, Bridger, &

Escalona, 1965). Stimuli that are implemented in the study of the

effects of continuous auditory stimulation are typically presented to

—

subjects at moderately intense rather than minimal intensity ranges. Th'e‘



paradoxical effect of a decrease in behavioral ardusal level elicited by
intense continuous auditory stimulation has been studied extensivel& by

Brackbill (1966, 1970, 1971, 1973, 1975) and \Qgcumented as the
, \

-

"continuoas stimulation effect” (C.S.E) (Brackbill, ﬁ975). This response

to unchanging stimulation has been termed pacification or quieting

(Brackbill & Fitzgerald, 1969).

Pacification or quieting effects on infant state are of' interest

given that infants are less aroused in a noisy environment than in an
p
environment that is quiet, less aroused under high illumination than in

3

e)
darkness, less aroused when swaddled than when naked, an$“1ess aroused

when being jiggled than when lying quietly- in their cribs. Although in
1

L
the present study we are interested only in 1infant state, the
a8 )

pacification effects refer to a spdcific pattern of behavioral and
pliyslological responses; for example -the infants cry less and sleep
more, move about less, and have lowef and more stable heart and
respiration rates (Brackbill & Fitzgerald, 1969). According to'Brackbirl
(1971) the mediation of the pacification effects originate .QEQEKJJ
primitive subcorticafhhechénism. The continuous, ongdingpnatu of th?
stimulus presentation appears to be critical for the quietingm2>

J
as stimuli presented intermittently 1increase rather than decrease

fects,

behavioral arousal level (Brackbill, 1970). The onset of stimulation, ~

\
despite its duration elicits the orienting reflex (Lynn, 1966) which is

t
a qualitatively different response from the C.S.E and can be

characterized by a transient increase .1n arousal level (Brackbill,
1971). A general characteristic of the C.S.E is that the magnitude of"

the C.S.E (or the degree of reduction in behavioral arousal level) 1is

directly proportional to stifiulus intensity level (Brackbill, 1975).

kY



Thus, the greatest reductfon in arousal level is elicited by the higher
of two stimulus 1ntensit; levels. This characteristic of the d.S.E has
been found in the auditory (Irwin & Weiss, 1934; Brackbill, 1975),
visual (Irwin & Weiss, 1934; Brackbill, 1971)5 proprioceptive-tactile

(Bragkbill, 1971, 1973), and temperature (Brackbill, 1971) modalities.

r

Research studies investigating the effects of continuous auditory

Fl

s'timulation on the behavioral arousal level of infants have typically

rd

focused on the neonatal period, and have made use of white:noise as an?

. . {
auditory stimulus. There exists sparse evidence concerning whethér or

not the C.S.E in the auditory moaality is present past ‘one month of ége.
Given that the C.S.E has been suggested to reflect a primitive
subcortical mechanism (Brackbill, 1971) an? that 3 montﬁs of age has
been described to be the end ’of a transitional .phase in C.N.S
d eve lopment (Gréham. Leavitt,’°& Strock, 1978), one might expect the

C.S.E to change at 3 months of age.

IS

Systematic research investigating ~the effects of 'concinuously
presented stimuli on infant behavior was first conducted by Irwin and

Neiés (1934) in three different experimental situations, ip_which infant

activity was measured by polygraph recordings. In the visual experiment, ,

79% of 90 healthy neonates displayed a greater amqunt of activity under
minimal (shaded Sulb) than moderate (30 watt white frosted bulb) light
conditions. Irwin and Weiss stated these results reflected the quieting
effecté moderate visual stimulation has on neonates, The second

experiment consisted of cowmparing the effects of two pure tones, 50

decibels (db) and 75 db, presented continuously to newborn infants for 5

minutes while in darkness, to a no-sound control period of equivalent

kY

lehgth. The infants showed less activity under both sound conditions

~y

»

.

A,
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than in sileqce, however 74% of the infants dispzayed less activity
under ?5 db than 50 db. According to Irwin and Weiss, these results
retlectec'i the quieting .effects intense auditory stimulation has on
neo.nar.ng. The third experimerdt assessea the cumulative effects of two
' sensory stimuli on the activity level of t‘he newborn. The infants were
bresented for 5 continuou; minutes with 2 pure tones, 75 ‘db and ffﬂ db,
and a no-sound period of equivalent length while exposed to moderate
light (30 watt white frosted bulb)..Activity level was less under 75 db
than 50 db' and was less under both sound con®itions than under silence,
According to Irwin and Welss (1934) these findings reflected that the
quieting effects of the sound stimuli were proportional to the
intensities of the stimuli used. A comparif;on of infant activity level
across the three experim”entalw conditions indicated that the mean
activity rate was lowe‘st under the higher intensity 1light (moderate
light) and sound (75.dp) conditions combined.

#rackbill, Adam’é. Crowell, and Gray\(}})bb) investigated the

relationship between stimulus quality and' arousal level in neonates,

Infants were presented with consecutive presentations of the stimulus

s .

conditioﬁs paired heartbeats at 72" beats per minute (bpm), metronome
beats at 72 bpm, and unfahniliar lullabies each played at 80 db as well
as a no—s‘ound control period. Each condition lasted 15 minutes and the
experimental sessions lasted one hour. The stimulus c‘ondit:1ons were
presented to fullterm neonates 48 hours of age, approximately 1 1/2
hours after feeding. The dependent measures were motor activity, amount
of crying, heart rate, and regularity of heart rate and respirat"f'c?nﬁ.

Under the no-sound condition relative to auditory sti_mula‘tion; there was

significantly greater amounts of crying, heart rate was significantly

Y
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higher and "less regular,l respiration sz more variable and motor
activity -'was greater, aithoﬁgh.not significantly so. However, no
differences were found on any of the measures whgn the heartbeat

condition was compared to the other three exXpcrimental conditions.

Although these results did not suppoért Salk”s (1961, 1962) cIaim that

)

\ ¢
\heartbeat sound 1is unsurpag ed by any other sound in its effectiveness

-

in quieting infants,‘ the findings comparing no sound to any other sourd

.

confirmed Irwin and Weiss”s (1934) reports of the quieting effecns‘of

pro.longed"aﬂditory stimulation. Brackbifil (1966) su'ggested these

findings coincide with Hebb’s {1955) notion that hmnan orgamsms neea a
continuous supply ,of sensory sr.imulation in order to function normally.

In addition, Brackbill (1966) suggested that the findings of heightened

-~

arousal 1in the absgnce of sound reflect the 1infant”s need for

%
stimulatign.

4
5

'Brackbil},(l970) demonstrated that auditory stimulation with’

coniinuoup white noise significantly decreased arousal level whereas

A S Ny

white noise presented rinte ttent}ly ‘increased rather than decreased
arousal level. Brackbill Investigated the differences in arousal level
in neonates while in a quiet awake state under the };ackground conditions

of white noise, intermittent white noise with alternate one-half-second

i

periods of sound and silence, and a no-sound. control, each® played

.
i

continuously for 8, minutes, Two sets of' clicks were superimposed upoén

the three baclg)ground conditions to investigate various components of the
7 l

/ ’

orienting reflex, such as startles. Findings indicated continuous white

noise played at 85 db produced a decrease in respiration, heartrate, and
motor activity, and an increase in quiet sleep. Specifica'lly@ subjects

~ ¢
slept 75% longer under ntinuous white noise than under “intermittent

”



..
"white noise. Intermittent white rPoise raised level of arousdl, minimized
total"sleep time and increased the amount of time spent awake and

crying. Specitically, infants spent 26X of the time crying under this

¢’ ) ’
condition whereas under continuous white noise there was not a single -

‘recorded instance of crying. Responsiveness to the clicks superimposed

qnto'the background conditions 1ndicateda few startles, Thus Brackbill

w =gt J “

was unable to interpret this last fiqging in light of the orienting
response. The author speculated tgat the difference; in {infant
}esponsiveness to cohtinuous' and intermittent stimulation may bé a
function of tne‘dleérences in the presentatioA of these two method;,of
;timulat;on. Brackbill‘ hypothesi?ed that the on-off nature of the
lntgrmittent stimulatiqﬁ ;licyts a defensﬁye réflé; in the {nfant wﬁich

@oés not habituate over time. whereas the effects seen with continuous

- - . ey,
white noise may be a function of the monotonous nature of this type of
ro

stimulation. Brackbill referred to the distinction made by Wolff (1966)

-

that novelty promotes attention, alerting and orienting in the organism
. N\

while monotony promotes somnolencé, ar o

Brackbill (1971) questioned whether the number of sénsory modalities
stimulated were 1inversely related to‘ arousal '{evel. One-month-old

.infants initially in a quiet awake state after being fed were studied on
. ) R

5 consecutive days. The conditions wkre no extra stimulation (the

control condition) and continuous stimulation of one, two, three, and
- . K el «y

four sensory modalities. Under the continuous conditions of
1 .

tape-recorded heartbeat (72 bpm) sound played at 85 db (control

condition-ambient noise at 62 db), light at 666/; (control-50 w),

neck~to-toe suaddliné (control-nonrestrictive blanket of the same weight

and material as the swadgling material) and high temperature at 31" ¢

A

e
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.

(control-25.5° C); a decrease 1in arousal level \}és_reflected'byé an *

increase in- quiet sleep and decreases in crying, heartrate, irregular

respiration, and gross motor activity. The author reported that the

-

S

" pacification effects ofﬂcontivnuous stimulation were present for -all four
stimulus modalities. Brackbill also, found the quieting effect to be

cumulative across sensory modalities. That is, the greater the number of

¢

’
: v
sensory modalities stimulated, the. greater the decrease in arousal

}evel. ’

.

Results from a:study 1 vestigating the effects of continuous

.o

swaddling -and "heartbeat sound on the heart rate and respiration Eﬂate of

1

an anen'cephalic infant, who upon 4dutopsy was shown to have only an

62 intact cerebellum and brainstem, closely paralleled those obtained with

.

8

one-month-old infants (Brackbill, 1971). This led Brackbill to speculate

-

that the effects of contipuous stimulation may be mediated by ‘a

primitive subcortical mechanism. !

Brackbill (1973) investigated whether the effects of continucus
stimulation on infant arousal level persist .over relatively long time

P g

/periods and whether any changes occur in arousal level thz;’t might
reflect compensatory- or homeostatic adjustmeéents. Continuous ‘stimular_.ion
was presented to neonates for two ,hpurs simultaneously in the form of
white nolse at 85 db‘(control conaition-62 db), light at 21 lamberts
(control-2.5, lamberts), neck-to-toe shaddli;xg (control-nonrestictive
clothing of the same weight and mat;erial as .the swadd_}ing mz;terial), and
temperature at 31°C (control-25.5°C). The experimental conditions were

presented after the infants were fed and in a quiet’ awake state on one

of two consecutive days. A control session in‘which this stimulation was

-

{

~ -

.

Went took place on the -other day and was counterbalanced with .
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experimental trials. The findings indicated continuous stimulation had a

\

quleting effect on the 1infant”s behavior and physiology. Under
continuous stimula%ion in the"four sensory modalities, there were

decreases in infant crying .ang heartrate, respﬂ&ations were more

¥ ‘

regular, "and there were increases in active and quiet sleep. A
significant trend of increased heartrate over time under the impact of

4
continuous stimulation was reported, al%hough Brackbill (1973)” stated
[ N \ .
this finding does not adequately support the hypoghesls that the eftects

“

' Al -
- of continuous stimulation on arousal level show a homeostatic, shift over

time. Uverall, the results indicated that the ettects of continuous

» -

stimulation occurred, rapidly and persisted relatively unchanged over

time. These results were consistent with reports from Irwin and Weiss

. »

,1934) that the effects of continuous stimulation after an initial
K .

period of adjustment remain constant throughodT”Ja given stimulation

period. On a neurophysiological level, the author (Brackbill, 1973)
N o ¥
hypochesized’ that the nervous innervation resulting from continuous

stimulation may modify adrenergic functioning. In terms of neuroldgical

function and CNS spructufe, Brackbill speculated that the effect of

L4
continuous stimulation 1in the cortically-immature', organism 18 to

suppress or inhibit reticular-activating=system activity.,
In a subsequent study, Brackbill (1§75) investigated the relationship
between continuous stimulation and stimulus intensity level. Fullterm

infants at 44 hours of age just after feeding while in a quiet-awake

_state were presented with white noise played continuously faor 30 minutes

at a stimulus intensity level of 60, 70ﬂ or 80 db. A control period of

30 minutes (in which ambient noise level was 55 db) was counterbalanced

" with treatment periods. The findings indicated that as sound intensity

J , -
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1ncreésed, percentage of time 1in q;iet sleep rose from 15.91 during ‘the
céég;oy condition to 67.9% unde; ghéﬁSO db condition, These results
indicated that the magnitude of the continuous stimulation effect fis
directly related to stimulus 1nteqsl£y level, In an attempt to
conceptualizg the mediation éf the C.S.E in infants, Brackbill (1975)
hypothésized that continuous stimulation acts as a masking « stimulus,
thereby elevating the sensory threshold l:avel for the reception of
4Ancoming discrete stimuli.- Anatomically, Bfackbill speculated ghat the

4

dorsal raphe puclei of the reticular actiyatfng system may play a major

" role in thé mediation of the C.S.E.

Other studies using’ ditferent types of continuous  stimulation hav;
shown similar effects with neonates. Miller and Byrne (1983) presented
to gieeping‘neonates tQﬁ par;metérs of a computer-synthesized dipthong
(ai), the transibibn duration (short versus loné) apd * stimulus
repetitions (pulsed versus continuous), over a period of 2 minutes each

at 78 db."Thekinfants who received the pulsed st}mulatfon moved from

light~sleep to drowsy while those receiving the continuous stimulation

. moved from light sleep to deep sleep. This suggested to the authors that

pulsed auditory stimull’ wete more effective in eliciting infant

attention whereas continuous stimulation functioned to lower {infant

. arousal level. Smith and Steinschneider (1975) presented to neonates

orice roused to a crying state, no sound and taped heartbeat sound at 75

and 105 paired bpm at 75 db. Greater .sleeping and less crying was
associated with both heaft rate conditions as compared to the no sound

control. The authors hypothesized that the pacification effects produced

in the aroused neonate by intense, continuous auditory stimulation are

probably a function of a ,CNS protective mechanism. This mechanism

’

~
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functions as a stimulus overload control and allows the crying neonate
N ) L3
to escape from too much stimulation by shifting benavior to a quieter

-

state, such as sleep. ‘ N

An issue which remains unresolved in the literature is the question

of whether the C.S5.E in the auditory modality exists beyond the neonatal

a

period. There is conflicting evidence supporting the notion ,of the

existence of the C.S.E in children. Salk (1961, 1902j presented for one

hour each on 4 separate nilghtswa normal heartbeat soun‘d ‘at 72 paired
bpm, metronome single beats at 72 bpm, and recorded l\ullabies, all at 85
db, and & no-sound 'controltperiod' to 1 1/2 to 3-year-old
institutionalized children. The children fell asleep to the heartbeat
soupfi in half the time takén to fall asleep under the m;etronome.
lullabye and no—s‘ound conditit;ns, and there w‘as no'differen"ce}n the
t ime taken to fall asleep between the latte/r three conditions. These
findings suggest the presence of the C.S.E in children. However, a
i
serious méthodological -problem, with Salk”s study #«as that the
measurement of the time taken for the ct;ildten to ffall asleep was
assessed. only at 5-minute intervals by an observer who e}[ntez;ed the room
for this purp;)se. Thus the validity of these data .is que/scionable.
Brackbill et al. (1966) in lua well-controlled early study also
1nves‘(r.igated the relationship between stimulus quality /and arous.al'level
/
in children. Anditory+stimulus presentations lastiing (f/ne hour were given
to 3-year-olds, 4 times a week over a period ot"l 5 weeks, Testing
sessions toc;k pkace at four nursery schools /ér.ior to nap time
immediately after lunch. The stimulus conditions were paired heartbeats

at 72 bpm, metronome beats at 72 bpm, and unfamil%at lullabies played at
! ' /

80 db which were compared to a no-sound control condition of equivalent

-
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l’ength. Each auditory stimulus Qondition was presented for one week and
a preliminary equalization period coﬁsistiq’g of a no sound condition
*p’resent.ed for one week preceede(d the four \;eeks of actual expeﬂmenfal
vork. The dependent measure was the time~taken to fall asleep under each
condition. Brackbill did not make explicit cthe chiidren's behavioral
state prior to the onset ‘of the stimulus presentations. The children
were found to ’fall' asleep significar;tly faster under the sound
conditions, than under the no-sound c‘on;rol. Howevei‘, the children did

not significéntly differ-in the time taken to fall asleep when 'the

heartbeat condition was compared to all other conditions. These results
did not sdpport Salk”s (1961, 1962) clai;n that the normal heértbeat
sound 1s an imp(rinting stimulus for human beings. NMowever, this study
provides evidence that the C.S5.E exists in children 3 years of age and
that the stimulus gf heartbeat sound 1is one ,more stimulus capable c;f
eliciting the ,C.S.E{?

In an attempt to extend Brackbill et al.”s (1966) findings witt;
children; Des Bois (1986) in a. well-controlled small sample study
.conducted in one nursery school, presented no sound, counterbalanced
wifh heartbeat sound at 72 bpm, metronome soun;i at‘ 72 bpm, a lullaby in
a foreig‘n language, and white noise to 3-to-4-year-old children for two
10-minute peridds at the beginning of naptime. The Juditory s.timuli were
each presented at 70 db .and 80 db.. The order of presentation of the
stimulus conditions and intensity levels were counterbalanced over a
period of Q_yeeks following a 2-week adaptation period. The wh1~te_ nolse
stimulus condition and the two sound intensities were employed .to
clarify whether the effects seen in preschoolers were the s;ne as those

seen with\neonat.es. Because of carry-over effects within sessions, only

¢

o
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.data for the first 10 minutes were analyzed. No difterences were found

4

in behavioral arousal level betweéq the two intensity levels or the four

sound types. Continuous auditory stimulation did not reduce arousal
1) [N

‘devel relative to no sound periods, rather subjects\were significantly

more aroused under sound than no sound. There was a parallel decrease in

P

arousal level over the 10-minute period, however, for both sound and no

sound conditions. The author concluded thatvthese findings suggest that

the C.S.E is not present in preschoolers, and that the effects seen with
older children are not like those seen with neonates, Th;s the studies
that have investigated the C.S,E in the auditory ;odality beyond the
neonapalhperiod have provided conflicting results. Moreover, there has
been no systemagic work an the auditory ?.S.E in(ﬁnfancy beyond the
neonatalﬂéeriod.

IThe purpose of the p;esené study was to determine 1f the "continuous
stﬂhulation effect” phenomenon is present in the auditory modality in

f ¢

infants at 3 months of age. White noise was seletted as the continuous

auditory sfimulus of major interest to be investigated because this 18-

the stimulus Brackbill used in Ber research studies (Brackbill, 1966,
1970, 1971, 1973, 1975) and it is most amenable to systematic research.
The 3 month period was chosen for scudy’because this age marks the end
of what has been‘described as a transitional phase in CNS Qevelopment in

X .

which cortical-subcortical connections become functional in  the human
]

infant (Graham, Leavitt, & Strock, 1978). Because the C.S.E has ‘been

———ae

suggested to be mediated by a primitive subcortical mechanism

(Brackbill, 1971) it might be expécted to change after 3 months of age:

In addition, there is evidence of a change between 2 and 3 months in the

. -
» N
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i nfant’s 'respbnse to éor‘xtinuous white noise (Kopp, 1970; D. —Potvin.
PALM .

-

personal communication, August 1, 1985).

Kopp (1970) conducted a developmental study of soothing stimuli. One-
. > ‘ ) .
to- J-month-old infants who began crying spontaneously were psresented

with auditory, wvisual, and tactual-kinesthetic stimulation tor one

v

minute in the form of @te noise and the voice' of the infant”s own
kY

mother at 85 db, th of _a mannequin apd “an @luminum

v

cylinder, and rocking and patting 6f the infant”s back. The rés;ults for

continuous auditory stimulation indicatea a developmental change in the

soothing effect of continuous white noise between t‘hé ages of 1, 2, and
3 months. White noise presented at &5 db was most effective as a
soothing stimulus at both 1 and 2 months of /age. However, at 3 months of
age there was an appreciable difference in t\'\e total number of soothing
responses to white noilse. At 2 months of‘ age, white noise was effective

702 of the timé, whereas at 03 months it was effective only 30% of the

- N
-+

timé. D. Potvin (personal commnieati'on, August 1, 1985) also found a

marked decteasé in the effectiveness of continuous white noise at 80 db

in reducing the karous_al'level of crying infants between 2 and 3 months

N

of age. ' ' . .

~

' Kopp (1970) reported that the developmental pattern dJf soothing

responses to mother-talk was the inverse of that seen with white.noise.

Recorded mother-talk (from the infant“s own mother) was least effective .

at 1 and 2 months of age, and most effective as a soothing stimulus at 3
months of age. At 1 month, the number of goothing responses was

signj.ficﬂantly greater for white nolse than for mother-talk, whereas at 3
‘ ' ) ’ A

. months the-frequency of soothing responses was greater for mother-talk
o

than for white noise; although this difference was not signiticant. Kopp

.
-

-
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speculated that the differences in the eftectiveness of the white nolse

~._ 1

and mother-talk stimuli at 3 months of age may be a function of the
‘i’nfant being generally more sensitive to soothing of a social rather

than ‘a nonsocial natur'e.?lﬁother—talk. which according to the author can
&
_be defined as a social stimulus, may hold .a special meaning tor the

infant which in “turn may be - a function of the development of

~ | .

sensory-motor schemas. This view is consistent with Graha9, 'Leavitt, an

. &
Strock’s (1978) suggestion that 2 and 3 months i{s a transitional age in

CNS development in which cortical-subcortical connections mby‘\‘ become
functional in the developing human intanc, Kop? (1970) hypothesized that
"the cessation of. erying in the 1- and 2-month-old infants under

continuous white noise was attributable to a localized reflex which 1is

“

slow to habituate and may be a component of the orienting response. She

‘also hypothesized that the increased crying responses to white noise at

3 months of age may be a defensive reaction resulting in high levels of

arousal. The responses to white noise at 1 and 2 months seen by Kopp may

7

simply be a reflection of the existence of the C.S.E; .if so the change
in crying infants” responses to white noise at 3 months repaorted by Kopp
(1970) and D. Potvin (personal communication, August 1, 1985), may

reflect some change in'the C.S.E by this age.

!
’

A second form of continuous auditory stimulation in the form of ’

tape—-recorded mother—talk (from women unfamiliar to the infants) was

i
.

included in .the present study as a contra'st stimulus in order to clarify
the nature of the C.S.E in 3-month-old infants. Although tape-recorded
mother~-talk has -fot bzgn,,i;nvestig‘ated within the context of C.S.E
_ research in vefy young ipifants, this. form of stimulation would appear to

. ) '
fall into a class of stimuli including heartbeat sound, metronomé beats, ~—

-

oo
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and lullalbies, that seem to be considered continuous (Brackbill &
Fitzgerald, 196Y). Given that' there 1is ebidence that the C.S.E may be
elicited in neonates by different types of relatively ifitense continuous

auditory. stimuli, the C.S.E appéats to be an all pervasive effect,

Therefore, if the C.S.E is present in the auditory modality, infants may

respond t‘:o continuous speech 1‘n the same way 1in which they respond to
continuous 'wl;ite noise at the same .intensity level. In very young
1nfé;1ts, the C.S.E involves a reduction in arousal level and is also
known to be related to inCens.ity level in that the magnitude of the

pR———

reduct)ion in arousal level 18 directly proportional to stimulus
intensity level. Because a redn’xction in arousal level with the
introduction of sound, for example-from a state of awake and active to a
state of awake and quiet, can be attributable to other factors such as
a.ttention‘ to the stimu}us, both sound stimuli were presented at t’wo
intensity levels to Fietermine whether arousal level was affected in a
manner consistent with the C.S.E: specifically that a Ilower arousal
level was assoclated with the higher intensity level. The specific

intensities used (65 db and 75 db) were well within the hearing limits

and the more intense level was somewhat less loud than that which has

‘been used in other researchl because of ethical concerns and concern over

distorting tape-recorded mothef—talk speech.

If the C.S.E ~does not extend to tape—-recordealmoth;ar-talk ‘in
3.-nonth-old infants, available resea,’tch suggests ‘that this form of
stimulatioen at nom‘al spaaking levelsl may\ be interesting aﬁd ‘con:)elling

to infants, however mother-talk at higher intensity levels might be

aversive. Mother-talk speech or motherese refers to the ways in which

adult speech is modified when addressed, to infants. This modified speech

L/

3

"
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includes special prosodic characteristics, such as sing-song rhythm and

\

a high pitch (Werker, 1986). Perceptual preferences for motherese over

{ . : ‘
adult-directed speech has been sﬁgggsted to help the infant attend to
and therefore, ultimately acq(xilre language (Fernald, 19810‘5. The

exaggerated prosody of motherese may function to elicit attention, and

convei{ affect in the prelinguistic infant. Fernald (1985) reported that

-4-month-old infants showed a preference for motherese over

adult-directed speech when both speech samples were spoken by women -
unfamiliar to the infants. Werker (1986) found that intants at each of

three different ages (newborn, 4- 5 1/2 MOnthsh, and 7 1/2- 9 months)

S

- showea a perceptual preference for motherese over adult-directed s;eech

whether spoken by a female or a male. These studies investigating the

effects of motherese suggest that this is an interesting and compelling

stimulus for infants.

Roe”s Differential Vocal Responsiveness (D.V.R) measure (Roe, 1978;
Drivas, Koe, & Roe, 1983; Roe, Drivas, Karagellis, zyRoe, 1985) was used
in this study %o provide a standard index of the infant”s language
experience and differential responses to language as an interesting and
familiar stimulus. The D.V.R score is defined as the amount of time the
infant spends emitting nondistress vocalizations in response to vocal
stimulation by a stranger (the experimenter) subtracted from the amount
of time the infant spe'nd; emitting nondistress vocalizationsrin regponse
c;~vocal stimfxlat:ion by the mother-caretaker (Roe, Drivas, Karagellis, &
Roe, 1.985). Greater vocal responsiveness to mother than to stranger (and
t hus h;gher D.V.R scores) has heen associated with linguistic-cognitive

and academic competencies up to the age of 12 years {Roe, McClure, &

Roe, 1982), and home-resred male infants have been reported to shaw

L4



significantly higher D.V.R scores than home-reared fanaleS‘{Rog. Drivas, N\

Karagellis, & Roe, 1985). )

Becausg of the conflicting evi;énce in the literatu;e about the
exis:ence'of the C.S.E Dbeyond the neonatr;l petiad;, no specific
hypotheses were formulated about the effects of continuous white noise
and continuous ‘mother-.-r.alk on 3-month-old Linfants. It was decided that

evidence of the classic C.S.E -as found in very young infants (e.g.

~ Brackbill, 1975) would be a lower arousal level under sound than under

no sound as well as a lower arousal level under .75 db .sound than under'

65 db sound. T . ,

be

L
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Method

‘Subjects

. The ftinal sample consisted of 32 clinically normal fullterm
3-month-old 1infants (l6 males, 16 females). To control for both °
biological maturity” and social experience, intants were tested within

the 2-week period falling between 12 and 14 weeks of both theéir actual

-date of birth and their expected date of birth: mean chronological ana

£post-conceptional ages of the subjects at test sessions | and 2 ﬁmy be

\
found in Appendix A. Criteria for inclusion in the study consisted of:

gestational age (GA) of 3Y to 41 weeks; no congenital anomalies, hearing

loss, complications or illnesses during or after birth; a birthwéight of

at least 2600 gms; and Apgar scores of at least 7 at | min and 5 min
after birth. Thr;ee infants were delivered by repeat Caesarian section.
Mothers of infants were solipited‘ from the local English news;;aper, the
Gazette, by telephone when the infant reached the chrpnological age of

11 weeks. Infants were sgLeened to ensure that the only language that

7

»\"/ /
they heard at home was Enki[ish. Mothers qf infants who met the selection

criteria were screened for maternal complications such as toxemia and
4

diabetes. Eighty-one percent of the 80 mothers who were approached

-

agreed to participate in the study. Intormed consent was obtained (see
Appendix B). Six subjects were replaﬁed due to experimental error (4

females, 2 males). Four infants (] female, 3 males) were replaced for ¢
%
crying during the state measure over a period of 2 consecutive minutes,

.

t hroughout t!\e change of conditions. Two subjects (1 female, 1 male)

were replaced for being out of town éuring the appropriate period for - .-

the testing of infant vocalizations. Three subjects (i female, 2 males)

included in the analyses for state, were excluded from the analyses for
!
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infant vocalizations due to crying exceeding 20 seconds dul"ing the 9 min -

C ¢ procedure. Two infants (both female) were' replaced due to ‘the use  of

4o
atypical seats during the testing of infant vocalizations. Namely, one
2 . ' :
seat was almost completely horjizontal and one seat functioned as a swing

a%\q was not entirely motionless during the testing procedure. oo

A A

Auditory Stimuli and Equipment
Two l6-min tapes consisting of’B,min' of white noise and 8 min of no
sound were used. The white npise was produced by .a white noise genexr‘ator

and had a rise and decay in-peak'of 10 msec. The continuous white noise

<

was re-recorded onto TDK High Positdon audiocassettes SA-60.

Presentation order of continuous 'white noise versus no sound on the

audiocassettes was counterbalanc%d between -tapes. Two samples of
: " .

. S
continuous mother-talk -were:- used to make four lb6b-min tapes, each
~ .

consisting of 8 mi\i‘ of continuous spéech®*and 8 win of no sound. Order of

mother-talk and silent periods was counterbalanced across tapes. Each
14 ﬂ R = ‘ . .

mother-talk sample \355 obtained by audiorecording a mother as she spoke

-

nat:xrally and spontaneously to her own 3-month-old infant for 20 min in

€

. her home. Two esamples of wether-talk were included to cancel out any

biases brought about by usinée only one speech sample.
“® . ) . .

The speech safiples were initially recorded on a Uher Report Momitor

.

4400, with~ a Uher s\bii"cmphone M534 “with Scotch Audio-Recording
l \‘I ~ 4 ’
‘reel-to-reel tapes 3M, 206 1/4 x 600, and re-recorded onto TDK High

Pbsition audiocassettes SA-60 after editing (n,y_hi\c‘:'h extraneous noises

such as breathing and crying fr&n the baby and sounds from the

_ enviromment were eliminated., Pauses. of 1-2 “~seconds, obtained 'by
LY

3

audio-recording 3-min ambient noise segments in “the exact location of

the maternal speech recordings, were used to fill in the spaces between

@ -

/#
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2 : edited portions of the speech‘ smples.‘This restored the tapes to theit

\

natural and spontaneous sound. ~-

t

Videotaping was implemented through the use of a Sony Betamax

videocassette recorder SLO ”.AU;?nd a Sony camera HVC 2200 with a Velbon

tripod V6B32. A Simpson sound level meter 886 was used to measure

amblent noise. The videotapes were viewed on a Sony Trinitron color

A
~

monitor CVM, 1900.

Measures )

Thelen Infant Arousal Scale. A slightly'modified version of the.

Thelen_,lnfant Arousal Scale (Thelen, Fisher, & 'Ridley-Johnson, 1984) was

used to rate infant behavioral state or arousal level. The Thelen scale
consists’ of the: f;)}lou?ing 6 states r{}uu'lbered ‘in order of 1ncreasin7 '
behavioral ayousal: 1 (aslee;p),‘z (drowsy),)B\(alert', quiet), 4 (alért,

. { .

gros§ motor movements of head, arms, and torso), 5 (fussiﬁg), and b

(crying hard). For the pre‘sent study, state 4 was slightly modified to

include gross-motor movements of the head and/or torso, arms and/or

legs. The scale y"ields arousal scores that are conventionally subjected

5

to parametric analysis (Thelen et al., 1984). Thelen et al. (1984) used

't.his scale to relate arousal level in infants 2, 4, and 6 weeks of age I
to the behavioral consequences of 'somatic growth and an 1'nterobserver
| l reliability of .9‘7 has been 6\btained gThelen et al., 1982). D.'”Potvin

- o (personal cémmunication, August 1, 1"985) found th;it this z;cale ‘is

~
Y

appropriate at 3 months of age.

~

Roe”s Differential Vocal Responsiveness (D.V.R) Measure. Roe”s
e , ' ’ ' .
Differential Vocal Responsiveness wmeasure (Roe, 1978; Drivas, Roe, &

\\_/ Roe, 1983; Roe, Drivas, Karagellis, & Roe, 1985) was used as a wvay of
! ‘

’

praviding a standarrd' imdex of the infant”s language experience and

»
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dif ferential responsés to language as an ‘interesting and @fmiliar
stimulus. A differential vocal responsiveness (D.V.R) score was obtained

by subtracting the amount of time the infant spent emitting nondistress

vocalizations in response to vocal stimulation by the

experimenter—str;nger from the amount of time the infant spent emitting

nondistress vocalizations 1in respdﬂ%e t0 stimulation by ‘the

mather-caretaker. Roe”s D.V.R measure has been used,as an index of the

infant’s vocal interaction with mother-caretaker versus stranger and has

related significantly and consistently with childrens later

-~ > .
verbal-cognitive and academic functioning up to the age of 12 years,

(Roe, 1978; Roe, McClure, & Roe, 1982). ‘ !
Procedure

Each infant was visited 2 or 3 times, on separate days at the Eame

-

‘time during the day, within & l'-week period. Visits were scheduled so

. that the first took place at an age np younger than 12 weeks whether

calculated from the actual or expected date ofjbirth and the last took
place at an age n; older than i& wveeks,, Ali sessions wére videéfaped.
Testing began 30 minutes after the infanc s last feeding. Hobiles, toys,
and blankets were removed from the crib and the infant was placed in the
supine position, uncovered in the crib. Prior to the start of thé

expériment. ambient noise readingh were taken at the infant”s head.

Theseyrehdings in all but\nnf case were under 40 db, thus an‘analysis of

variance indicated no significant differences between the infants. A

qﬁigital clock was placed on the crib ralling fq;ing the.camera in order

to facilitate the timing of the experimental sessions. Once the test

Al

session began, both the gother and the experimenter remained outside of

the infant”s fileld of vis’'on, and maintained silence. Experimental

.
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sessions began when the fofant maintained a quiet-awake state for 30

seconds.

s

N the infants sanpled were tested at 65 db and the other half at 75 db.

During each experimental sessiony

-

the infant lay sypine in the crib anq

was exposed to Srmin of sound and- 8§ min- of silence.

t

infant was presented with.contimuous white noise and .on the other visit

On one visit, the

(%

the intant received contimious mother—t,alk.-!’::ach infant received the

'same order of the sound 4fd no sound oonditions. Order of presentation

of sound and no sound periods and mother—talk and white ‘noise conditions

- A

. vere counterbalanced across subjects within ‘each intensity group. If the

infant cried for 1 min during the first condition, the auwdlocassette was

advanced to the second and final condition, If the infant continued to

cry for another minute, the experimental'session was terminated.

At the end of the second visit, an additional 9 wmin of videotaping

~

, took place. The infant was videotaped while-geated ih its infant seat

for three 3-min periods: first with no. adul\%s in’ sight and no wvocal

. - stimulation, and then with the experinenter and mother in turn talking

to the. infant and encouraging-_the infant to vocalize.

N ¢ ’

Order of

experimenter’s and mother’s turn was counterbalanced across subjects

within each 1intensity. to make frequent

Each mother was instructed
J 4 pauses while vocalizing -to her 1n£ant in order to give the 1nfant the

. . opportunity to reapond vocally. Mothers were asked not to -touch their

P
in order to avoid tac 11e—st1nu1ation as a

LN

infants while they spoke,

}“ )

"same instructions given to the mothers and spoke to the infants with

wuch expression. In.order to keep the experimenter”s. vocalizations to

[ 4

The sound conditions were played at two intensity Ievels. One half of

reinforcer for the infant“s vocalizations. The experimenter followed the.

e

¥



23~

4

the "infants consistent, the experimenter used the same sentence_s‘,whe‘n
speaking to each infant. Mothers di;:l not follow a script. A list of the
sentences spoken by the experimeriter as well as the instructions given.
to each_ mogher for the D.V.R ﬁeasure can be found in Appendi.x C. On the

second visit following ‘the stafe measure, 1f the intang did not maintain

an awake and quiet "or an awake and active state while seated in its

infant seat for the first minute of baseline for the .vocalization

measure, the session was terminated and administered on a third visit.
The rating of behavioral state was carried out by a naive rater

uninformed about the purpose and method of the study. The, trained rater

4

coded behavioral state from the videotapes at 5> second intervals, using

t he 'I'helen Infant Arousal Scale (Thelen, Fist}er, & Ridley—.‘lohnson,"',

PN =

1984). For reliability purposes, the rater and the experimenter_ trained
separately on pilet subjects, who were of equivalent age and “health
status to the experimental\ subjecte, and rated the pilot anci
experimental -tapes in accordance with tlxe defiritions for state which

can be found in Appendix D. Percentage agreement between the rater and

o

‘the experimenter for bath the pilot and the experimental subjects were

calculated. The total number of observations for each state during each

condit:ion that were less than 10 were not included in the calculations

.

of agreement, in order to reduce the occurance of percentage agreements .

that were at the very low and high ends of the scale. Percentage
: ‘ o
agreement on 9 pilot subjects was calculated for each state under the

white noiee),_‘mother-calk and no noise control” conditions. These

-

reliabilities <:a§f be found in Appendix E, Table 1. Half way thf’ouéh

rating the experimental subjects, an add@onal.reliability theck was

o —

, 4 ) .
implemented to insure that a high degree of reliability was being

. ' 'y

’ -

\
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maintainéd. Percentage agreement on 7 randomly ‘ctiosen pilot subjects was
calculated for each state under the white noise, mother-talk, and no
noilse control-conditions. These reliabili.ties can be found in Appendix
‘E, Table‘z. When the rating of the 32 expe:riment.al subjects was

. »
completed, percentage agreemdnt on 12 xandomly chosen subjects was

1

calculated for each state under the no sound (white noise contro‘l),
white noise, no sound (mother-talk control), and mother-talk conditions

at both 65 and 75 db. These'reliabilities can be found in Appendix E,
\ \ ..

Tables 3 and 4. The overall Pearson Product Moment Correlations for the
white noise no sound control, white noise, mother-talk no sound control,
and mother-talk conditions, were respectively at 65 db, .91, .96, .92,

«96; and at 75 db, .90, .87, .90, .91.,

The timing of the infants” nondistress vocalitations was carried out
] t D
by 3 raters; two raters considered experts on infant vocalizations (the

experimenter and her research assistant) and one rater uninvolved with
the coding of infant behavioral state, and uninformeq_about the purpose
and method of the study. Pearson Product Moment Correlations were

calculated between the raters. The two experts on infant vocalizations,
of

forl reliabilicty purposesy, trained from 16 pilot subjects who were of
equivalent age and health status to the experimental subjects and
achieved on 17 video—segmment's,"§ (5 subjects plus 2 video-segments) an

b

inter-rater reliability of .99. Time scores from these ratings were used

v

as the goal £t training the naive rater on (a) the timing of
3 .

nondistress vocalizations and crying sounds and (b) recognizing fussing
vocalizations. Definitions of  nondistress vocalizations, fussing
[ ‘ Y

vocalizations, and crying sounds can be found in Appendix D. The ciqi.ng

of crying sounds was implemented as a reliability éheck to insure thaﬁ

. e ‘ : &y
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the experimental subjects did not exceed crying-for more than 20 seconds
"dﬁring the 9 min procedure. Percentage agreement between the

experimenter and naive rater on the number of infants who cried less
v ’

" than 20 seconds was 100. The naive rater trained on the same 16 pilot

‘

- gsubject tapes as did the experts and achieved on 17 video-segments an
intra-rater reliability of .99, The naive rater achieved an inter-rater
reliability of .98 wi‘i:h;t:he experimenter and an inter-rater reliability

. . .

of .96 with the research assistant. The timing of infant vocalizations

+ i)

on 29 experimental subjects was 1mpler\en‘ted on separate occasions by the

naive rater and the experim;m;er . for reliability purposes, " An

intra-rater reliability -of .99 was achieved by the naive rater on 30
R

video—segmnés (10 randomly chosen qubje&.s). The experimenter and naive
rater achleved on the 30 video-segments an inter-rater’ reliability of

0960 ’ ‘ v * . - \



Re_sult 8

Mean arousal scores which were tabulated from the original data for
“

each minute of each experimental session can be found in Appendix F. All

»

analyses of the arousal .scores were performed on reciprocal-

transformation scores because the original distributions were skewed and °
. [ 4

o
-

did not meet the homogeneity of variance assumption as tested by

Hartley”s F wmax statistic and Bartlett-Box and Cochran’s stai\'xtic

(Kirk, 1982),; “he reciprocal transformations normalized the

distribu\tions and reduced heterogeneity of variance.

It was of interest to establish whether the "continuous stimulation

effect" (C.S.E) lexisted in 3-month-old intants. It was decided that\

~

evidence of the classic C.S.E as found in-;ery young 1infants (e.g.

.

Brackbill, 1975) would be a lower arousal level under sound than under

’

no sound as well as a lower arousal level under 75 db sound than under

i

65 db sound.

v .

In order to investigate whether the classic C.S.E was evident in the

sanple studied, an analysisJ of wvariance was first performed with

-

1ntens;£y level and order of condition (sound/no sound versus no
sound/sound) as between—sdbjects factors, and sound tgpe (white noise

vs. mother-talk), on/off (presence or absence of sound), and minutes (Il

to 8) as withinsubjects tactors. The analysis indicated no significant

main effects for intensity 1level, order of sound presentation, sound

type, presence or absence of sound, or minute “trials. There was,
however, a significant sound type x on/off x order 1nterhct£on,'
F(1,28)=4.50, p<.05, shown! in Figure 1, ajs well as a significant sound
type x on/ot\x intensity level x order 1nteraction, P(l 28)=7.53,

p<:01, shown in Figure 2." There was also a significam: sound type x

!
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minutes x 1ntena}\z level 1nteraction,"£(7;196)-2.55, p<.02, shown in
Figure 3, with significant 1linear x quadi'atic trend components,
_5__'_(1.28)-541‘7, p<.05. The analysis of ~variance source :able‘may be found

in Appendix G, Table 1.

» . .

To clarify the nature of the interactions found in the first
ar;alysie, it was decided to analyze arousal scores for the ‘mother-talk
and white n;)ise experipental sessions separately. These analyses
included se);, intensity level, and order of sound pregentation as
between-subjecta factors, and presence or absence of sound, and minutes
as within-subjects fa.ccors. The analysis of varlance source tables may
be found in Appendix G. - C

The analysis of the arousal score‘s fc;r‘-the mother~-talk sessi;ms
showed no significant main effects for sex, intensq‘icy level, order of
sound presentation, presence or absence of sound, and minute trials.

There "~was, however, a significant on/off x order intefacfion,

F(1,24)=8.19, p<.0l, which is shown in Figure 4. Although post hoc tests

. (Duncan’s New Multiple Ranfe Test) at the .05 alpha level indicated no

significant differences between means, this interaction essentially
reflected the fact that arousal ‘level was lower in the first 8 minutes
of the session than in the second 8 minutes whether sound was on or off.

Thus mean arousal level with mother-talk on was 3.5 in minutes -8
Te

(Order 1) and 4.5 in mi.nutes 9-16 (Order 2), while mean arousal level '

. J
with sound off was 4.4 for mirutes 9~16 (Order 1) but 3.6 for minutes

)

1-8 (Order 2). )

The analysis of the arousal scores for the white noise sessions

yielded no significant maindeffects for intensity level, order of sound

presentation, preéence or absence of sound, and minute trials. There
t : < .
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was, however, a significant main effect for sex, E(I.Zd)-ﬁ.lo&. p<.02,

which reflected the fact that mean arousal level was lower for, females

®

(H=3.2) than for males (M=3.9). In addition, all factors 1ntgracted‘vith

1

sex. (See Appendix G, Table 3). Consequently, data for males and females

were analyzed separately. The source tables for these analyses can be

found in Appendix G.
The analysis of variance of the arousal scores of Lthe male infants

(p=16) in the white nolse sessions revealed no'sjl.gnif‘icant main effects

-

. . t ¢
for order of sound presentation and presence or dbsence of sound. The

analysis showed a main eftect of inténsity \level. f_(},lZ)-é.47; p=.0506,

and a main etfect of minute trials, F(7,84)=6.10, p<.0001, which {is

"
v

shown in Figure 5. Both effects were qualitied by an on/off x minutes x
intensity level interaction, 2‘(7,84)-5.52, p<.0001, which is shown ‘in
Figure 6. The main effect of intensity level reflected the fact that

arousal level for males was lowe;: in the 75 db white noise session

4

(M=3.5) than in the 65 db white noise session (M=4,3). Orthogonal trend

tests indicated a significant linear te®nd, F(1,12)=13.74, p<.0l, in the
main effect of minutes’ and as well significant linear x linear trend

components, !;(1,1_2)-11.84, p<.0l, 1in the interaction of presence or
i

o -
absence of sound with mimites and intensity level. Thus while the main

Kl

~effeévr. of minutes reflected a cendenéy for arousal level to increase

1] -

a2 - b
over the 8 minutes: of each experimental condition, the_ triple

interaction was attributable chiefly to the fact that there was no

change in arousal scores after minute 2 in the presence of white noitm‘lr

4.
i

at 75 db (and thusr,no'k trend), whereds there was a marked and consistent

increase in arousal level in the-presence of white noise at 65 db. These
» :

f‘ingingbf met o;le criterion for Brackbill”s C.S.E phenomenon.

s
-~
@
-~
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The analysis of variance of the arousal scores of the female infants

(p=16) 1in the white noise .sessisons yielded no main effects for intensity -

4 . . .
level, order of sound presentation, and presence or.absence of sound.! It

was found, however, that there was a significant on/off ¥ intensity

level x.O\der interaction, 5(1,12)_-7\.71. p<+02, which is shown in Figui'e

7. This triple interacfignzteflected a definite quieting effect of 65 dlln
wh'i,te noise which did wot oécuy uffder.-75 db white noise, 'I:he 65 db
quigting ‘éffects were indicated by. no changes in arousal level when 'the
sounéj was turned off "followi‘ng 8 min of white noise hin- order 1, and a
large drop in arousal level with the introduction of white noise atter 8

1
mar‘\utes of silence in or 2. The _mean arousal scores showed that

,arousal level durtng the presentation of white noise at 65 db approached

a state of drowsy, part.icularly for ’erer,z. In-contrast, arousal level

tended to increase both following the presentation of white noise at 75

a_—
-

db in the first 8 minutes ot the session, and when white noise at 75 db _

-

was introduced in ‘the second 8 minutes of the session following 8

minutes of silencé. The analysis also yielded a main effect of minute

trials, F(7,84)=2.33, p<.05, and a significant minutes x intensity level

J

interactjon, _11_(7,84)-3 .08, p<.0l, which is shown in Figu?é 8. Orthogonal

trend tests indicated no meaningful significant trend components. The

mLnutes x intensity level interaction reflected the fact that
. ' R . \ N

differences in atousal 'ley_e/l emerged between the two sound intensity

conditions over the last 4 minutes of the experimental periods such that

arousal level was higher in the 75 db sessions than in the 65 'db

>

sessions. (Mean score minute 8 75 db session= 3.6; mean score minute 8

® C ’ .
65 db session= 2.9)., This was a further reflection of the quieting

effect of 65'db white noise seen in the trilple 3nteraction and it

35
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suggested 3s well an arousing eftect of white no{se at ‘75 db. The

finding of a decrease in arousal level during the presentation of 65 db’

sound following the 8 minute silent period 18 consistent with

déscriptions of Brackbill”s C.S.E phenomenon, but “the -finding of ‘&
e ) : .
greater reduction in arousal ‘level with a lower intensity of sound did

not meet ‘one criterion for the C.S.E, and was also contrary to the

]

finding obtained with white noise in male infants.

Roe”s Infant Vocalization Task
- . .
Roe"s task was administergd to 14/[6 infants who received m6¥her~talk

in Order | and to 15/16 infants who peceived mother-talk in Order 2; for

8/14 infants in Order 1 and 9/15 infants in Order 2 administration of

the task required a third visit. Mean time scores for infant nondistress
' /

vocalizations during baseling, and vocal stimulation by mother;‘an& by

experimenter, and the mean D.V.,R scores for both mother f\;rst and

.experimenter first- speaker conditions can be found in Appendix H, Table

l. The raw D.V.R scores for males and females can be found in Appendix
H, ‘Table 2. All analyses of variance were performed on reciprocal

tradsformation scores because the original distributions were positively

T -

i skebed.. The wmean durations of baseline vocalizations for males and

females were respectively, 16.1 s and 12.0 s. An ;nalysis of variance
perfo'rm‘ed’ onl the baselline raores to test for differences between the
s€xes 1in spontaneous vocalizations showed no 'significantlsex
differenceé. The mean Qurations of' nondistress vocalizations for the
basel}ne, mot#ér as speaker, and’experiménter as speaker periods were

respectively, 14.0 s, 15.1 s, and 1).3 s. An a‘nalysié of variance

perfome.d with sex and order of speakers as between-aubject:.s factors,

S > and periods (hbaseline, mother as speaker.' and experimenter as speaker)

~ " N -

-

1
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e
as a within-gsubjects factor, yielded no significant effects., Thus Roe’s
L3
finding of greater vocal responsiveness to mother than to stranger (Roe,
Drivas, Karagellis, & Roe, 1985) was not replicated. To assess whether

this finding was due to the D,V.R meésure always following the state
' : }

measure, 17_infants who were administered the D.V.R on a separate visit

were examined. A one-way analysis of variance performed with periods as
' N

the within-subjects factor on the time scores of 10 males and 7 females
also indicated no significant effects. The analysis of variance source

fables can be found in Appendix I. ( ,

Spearman Coefficients of Rank Coxre‘lati*;)n were computed on the
original scores to explore the relationship between the effects of
tape-recorded mother-talk on infant state during each minute of the

appropriate experimental conditions and three wmeasures d'erived from

v

Roe”s task: the duration of nondistress vocalizations to the mother, the
¥

duration of nondistress vocalizations to the expgeri.menter't and theq D.V.R

score. Since there were no sex effects in the analysis of the
v

mother—talk conditions and‘no sex effect for measures related to infant

AT

vocal responsiveness, the correlational analysis did not }equire

separate analysis for males and females. On the other hand, tt‘e
analysis of variance on the mother-talk conditions indicated diffefences
in aro\usal level depending ;)n whether mother-talk was' Presented in the
first 8 minutes (Order l)ﬁ_ or the last SIﬂnlnutes (Order 2) of the
experimental session. Therefore the correlational analysis was performed
on the arousal scores for the two :)rdets of mother-talk separately. The
tables of intercorrelations can be"foupd in Appendix J.

~

A significant positive relationship vas found for both orders of

.
* s

nother-talk between the duration of nondistress vocalizations emitted to

!




~

N ' s N . . &0
'Y ' t o
the mother and to the experimenter. (Order 1 rho= .55, Pp<.05; Order 2
rho= .56, p<.05). Although there were no significant correlations found

~ . ]
between the D.V.R score and the duration of nondistress vocalizations to

the mother, there was a significant negative relationship between t;.he
D.V,R s8core and the duration of nondistress ,roalizations to the
experime!nCer in Order 1 (rho= =-.64, p<.05). In addition, a significant
positive relationshiﬁ was found between arousal lével under
tape-recorded mother-talk and gh;a D.V.R, for Order l‘(min 1, 5, 6, and 7
respectively, rho= .64, .62, .‘59,Land .57, p<.05) and for Order 2 (min 6 '\
and 7 respectively; ‘rho= .61, .50, p<e05). Fgr Order 1, these

' 4
correlations reflected the fact that infants who were moré active or
. ‘\3\
. 1
fussed under tape-recorded mother-talk were those who responded more to

the mother than to the experimenter on Roe’s, task and those who were

quiet or drowsy under tape-recorded mother-talk responded more to the

experimenter than to their mother. For Order 2, these correlations

2

reflected the fact that ’infan_ts who cried -hard under tape-recorded

mother-talk were more responsive to their mother on Roe”s task,-whereas

’
t

infants who did not fuss or cry under tape-recorded mother-talk tended.
to regpond more to the experimenter than to their mother. It was also
found that for both orders, there was a significant negative

relationship between arousal level under tape-recorded mother—talk and

the duration of noﬁc_iisti‘esa— vocalizations to the experimenter on Roe”s
task. (Order 1 min. i, 6, and 7 respevctively, rho= —.51, -.50, -.54,.
p<.05; Order 2 min 1-7'respectively, rhom.-.50, -.56, ~.56, -.53, -.49,
-.45, -.45‘. p<.05). Conmsistent with the above, these correlations
reflected that infants who vocalized more to the experimenter tended to

tolerate the tape-recorded mother-talk condition better,

¥



Discussion

A=

The purpose of the study was to investigate whether, or nor.l

Brackbill”s “continuous stimulation effect" (C.S.E) phenomenon was

~ ° L}
present in 3-month-old infants. It was decided that evidence of thé

classic C.S.E as reported with very young infants (e.g. Brackbill, 1975).

would pe a lower arousal level under ‘sound than under no sound as well

-

as a lower arousal level ugder 75 db sound than under 65 db sound.

o~

Neither grbup of infants, whether male or female, met these criteria for
A T # .
~

evidence of the classic C.S.E. In this. sﬁudy, male infants showed a

i

greater decrease in arousal level when presented with white noise at 75
]

db than at 65 db. This {s consistent with one characteristic of

Brackbill”s C.S.E phenomenon in which there is a paradoxical inverse

* l

relationship between behavioral arousal 1level and the magnitude of
stimulus intensicy level. This paradoxical effect of decreased arousal

level elicited by intense contimuous stimulation was clearly shown in

.~ .

the male infants by the unchanging or constant level of behavioral

arousal found with white noise at 75 db in contrast to the marked and

steady increase in arousal level shown with white poise at 65 db. White

noise pfesented at a high intensity leve;l appeared t:o. have suppressed
arousdl level to a degree tt;at was clearly not evident at 65 db. Thus,
the direction of the differences found with male infants under the two
intensity levels was consistent with one characteristic of Brackbill’s
C.SiE phenomenon (Brackbill, 1975), ;uch that ﬂnqusal level was 1owe;:
under 75 db than under 65 db. The constant and unchanging level of
arousal for ,males found under the impact of wh'iCe noise ac 75 db is

consistent with Irwin and Weiss” (1934) description of the effects of

" contimwous stimulation. However, the classic C.S.E phenomenon is

&
R (¢
Y



characcerizedd by a reduction in arousal level during imtense continuous
auditory stimulation compared to no sound control periods. This was not
seen with male in’fsntz ;uring the presentstion of white r'\oise at 75 db.
In addition, arousal level for ths male's actually increased under the
impact of white noibe at 65 db. - This 'is, not typical of the: C.S.E
phenomenon seen in neonates,’ . _ Y

~ The findfngs for the female infants were céntrary to those found for

® [

. s »
male infants. Namely, female i)ﬁanr.s showed greater decreases in arousal

« Jevel when presented with white noise at 65 db than at 75 db. The

quiet:ing effects at 65 db were strongly evident by no changes in arousal
- level when sound was turned off following 8 minutes of white noise and a

‘farge drop 1in arousal level during white noise following the 8 minute

s

silent period. The finding of lower arousal level during-sound following
the 8 minute silent period 1is consistent ‘with one. component of

Brackbill“s classic C.S.E. Inspection of the mean scores during the

white noise conditions at 65 db for both orders indicated that the

females approached a drowsy state. In fact, -the greatest décrease 1in

)

arousal level throughout the white noise périod was gredtest for females..
. : 3 :

at 65 db. The quieting effects seen with the females  during the-
presentétion of white noise at 65 db are similar to the_quieting effects
reported with neonates under the impact of intense continuous auditory

stimulation (Brackbill,'l973). On ‘the  other hand, male ‘infants

g

maintained an awake and quiet state throughout the presentation of white .
noise at 75 db. - Arousal level for femdles tended to increase both

following the presentation of white noise .at 75 db. in the first 8
{

minutes of the session and during white noise at 75 db following the 8

”

minute silent period. Inspection of the mean scores during ‘the white

'
<

— A A

~
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noise conditions‘a't 75 db for both orders showed that the females

approached an awake and active state. These findings suggest an arousing

v

effect of white noise at 75 db for females that was not preseant at 65 .

db. Thus, the finding of a reduction in arousal level elicited by the

lower of two stimulus intensity levels is inconsistent with Brackbill”s

!

classic C.S.E phenomeﬁon. ,

The findings which are inconsistent with the C.S.E, may ,be

v

?ttrihnablg} to developmental changes 1in the C.S.E in infants at 3

X

months of age. Given that the C.5.E hds been suggested to be mediated by

a primitive subcortical mechanism (Brackbill, 1971), it stands to reason

that tt;e nature of the C.5.E would change 1in infants who are atﬁthe age
which has been déscribéd to be the‘ end of a transitional phase in CNS
development in which cortical-subcortical connections become func\tional
in the’infant (Graham, Leavitt, & 'Strock, 1978) . Neitherl males nor
females met~both criteria for e’videncel of the classic C.5.E. This
su;;ports the no;ig)ﬁ that at 3 months of age the nature of the C.S.E

changes. The d\elopmental.chaln'ges in Brackbill”s C.S.E phenomenon

/

r

suggested by the findings in this study, were the quieting effects in

females elicited by continuous white noise at the lower rather than the

higher intensity level, and the unchanging and constant level of arousal

L4

during the presentation of white noise at 75 db for males,*rather than a

steady decrease in arousal' level under the inpgct of intense sound. which

has been reported with neonates (Brackbill, 1973). However, for the

males, white ﬂoiselat 75 db appeared to have prevented behavioral
. p . ,

arousal level from increasing throughout the experimental condition (as

was the cage at 65 db), for arousal level was maintai‘ned at an awake and

fe
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quiet state. This state is characterized by the infant making no gross

b

motor movements and being predominately motionless. '

The developmental changes in ‘the C.S.E phenomenon found with females
are consistent with reports of a decrease in effectivenéss of intense

continuous white noise as a soothing stimulus in crying infants between

2 and 3 months of age (kopp. 1970; D. Potvin, personal communication,

s 4
August 1, 1985). Kopp and Potvin“s studies suggest 'a_ developmental

A

change in ‘thg pacification effect of continuous white noisegbetween the

ages‘ of 2 and 3 months,. On the other hand, the direction of the

aifferences in arousal level elicited by intense continuous white noige

seen with the males in this study was consistent with similar .reports,by

Brackbill (1975) with l-month-old infants. Given that it is possible
Y ' o .
that a lower arousal level during sound than during no sound may be a

P
reflection of factors other than the C.S.E, such as attention to the

\ . .
sr.imqlus‘,,one indication of the existence of at least one component o‘f

the classic C.S.E would be the finding of a general characterist‘ic of

-

Brackbills C.S.E phenomenon reported with one-month—old 1nfants"

(Brackbill, 1975): namely, that a greater reduction in arousal level is
elicited by the higher of two stimulus 1ntensity levels. The male

infants in this study showed this pq,radoxical inverse relationship

between bghavioral arousal level and the magnitude of scimulus 1ncensicy

level. Given that the C.S.E has “been suggested to be.mediated by a .

.b - 1]
 primitive subcortical mechanism (Brackbill, .1971), male infants at 3

«

months of age may be showing the same immature response that has been

reported with cortically-immature organisms, such as with neonates. The
A .

data in this study also suggest that 3-month-old female infants may be

‘more mature than their male countdrparts in terms of Central Nervous

LN



e : ‘ 45

-
0y

System (CNS) develofmeﬂr..ﬂ The restriction of he quieting effect to

a “ : kN
lower intensity eontinuous auditory stimulatibn seen in the females in,

e ¢

] ’ . N \ 4
this study i€ consistent with the presumed adult res\ponse to the same

intensities of stimulacion (Brackbill & Fitzgerald,' 1969). This 1s '

consistent with evidence on tests of neurologic function in newborn
. : | .

that females are about ] week more mature than gjles at the time of
“ >

birth as -assessed by EEG respopses to flashe of light and thg

4

/ conduction vel_ocity of the peribheral nerves (Tanner, .197l4).
R \ The deve]:opmehtal changes in the C.RE suggested by the:findings with

-
. &

wvhite noise for males and females in this study, eésentially reflect a

'
wveakening in this ,zflfect at J months of "age. It is postulated that the
4

‘response to monotonous auditory stimulation’'in the form of white noise

in 3-month-olds is medtated *by cortical rather ~than JSub-cortl‘calﬂ

connections. In addition, it appears that ‘at 3 months of age, monotonous

.

auditory stimulation with white noise that is not too intense has a
\ . 4 r

’

hypnotic, soothing effect on infants.

i

‘ Tape—recorded mother-talk clearly had no effect in reducing
: behavioral arousal level, Arousal level was lower 'in the first 8 minutes
" of the session than in the f/atter 8 minutes whether or not sound was on

‘ﬁ or off. Thus, the findings for - mothér-talk do not suggest the presence
. . ‘
‘of Brackbill”s C.S.E phenomenon.- Inspection of _the mean arousal scores

suggested that male infants under 65 db, maintaiped an awake and quiet
state during the mother—talk condition when it was presented in the

i : . R
first 8 minutes of the session, and showed a marked incresse in arousal

level to a fussing- state by minute 3 during the second 8 minutes when
“sound was off. These data ‘suggested an attentional response to
. Y ' .

r . tape-recorded mother-talk . However, further analysis of other behaviors

- N -~ v ~

o st
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- [] .
such as the infant®s . faclal expressions would be beneficial 1ino

,.clarifying the possible attentional responses or emotion expressions
? - .

(Izard, 1979) \(such as intéres(t or fear) to the mother-talk stimulus in
all groups of infants, - : ‘

Tap‘e—recdrded continu;)us ,speech (edited motherese spoken by -an

unfamiliar woman) was implemented as a contrast stimulus in order to

3

., clarify the nature of tbed C.5.E phenomenon. Brackbill (1970) presented

"/ 81 .
intergittent white noise to neonates as a gontrol stipulus and found an
4 v’ ¢ ) ’

increask rather than a decrease in arousal level. The findings for

.

AS . - Fas ‘ ’
speech in this study suggest that it is -an appropriate contrast -for the
D "

-

paradigm implemented in this study for it was not found to be irritating

or “alrousiuog; infants responded differéntly to speech than to white noise
/ . ’

-,

-in that no ‘sex differences were found for spe'ech, and some infants did

‘ ]

9, - . .
seem to find it interesting. It should bé noted that responses to

K

unedited motherese spoken by an unfamiliar woman might well be different
. X c ¢ Py N . '
from those obtained in the present study in which speech samples had

been edited to produce greater uniformity in intensity and pacing.

Results from the correlational ::analys‘is sugg;ned that infants who

were inclined to spend more time emltting nondistress vocalizations to

i

th_e/ir mother thdn to the experimenter, did not tolerate the

tape-recorded mother-talk condition, -The infants who emitted larger

-

durations of nondistress vocalizations té their mother than to the

experimenter -and therefore were v‘more' responsive to their mother
f . 9

~

(although this .difference was: not sighificant) _were not particularly.

I
.

‘gncerésted in motherese from an unfamiliar woman such that these infants

.
e

generally “fussed or° c;ied throughout~ghe tape tecorded mother-talk

1 1



- that in this study Roe”s task was administered correctly. o

‘

motherese) from the infant”s (mgther,

. Lo \

<~ There were no significant differences on Roe”s task between the
1] , L] ’

i A -
duration-of nondistress vocalizations emitted to the .hother and to the
experimenter. Thus, Roe’s fipding of greater vocal respo“nsiv‘éness to

2 i3

\ mother than to stranger (Roe, Drivas, Karagellis, & Roe, 1985) was not
In

- %

A

/(A replicated. It 1is not clear why Roe”s finding was not replicated. Roe’s

o

was made for the 'infants to be !n a content sgtate during testing. In

¢ "fact, more than half of the infants sampled\were adm;nistered Roe s task

on,a separate visit from the testing of infant state. -It is possible

that there may have been some subtle differences in the procedures

implemented in this study for the testing and scoring of infant

nondistress vocalizations compared to Roe”s methods, but it is believed

a

—— v

Future research endeavors should include /thn présencatio’n of white

0 '

that the infants in this study who weVe presented with a‘%slitory_

! ‘ stimulation at 65 and 75 db met only c¢rtain characteristics of the

~ C.S.E. It is possitle if higher intensity stimuléation was used in this

. . study; the infants may have shown more characteristics of ‘the(C.S.E. In
addition, studies which have re'ported the C.S.E with neonates have used
stimulus intensities of 85 db (Brackbilly 1966, 1970, 1971, & 1973). A

t"éplicatic;n of this study should be done to confirm the fact that sex

)

& ; . . s
differences exist in infants 3 months' of age when presentedewith

“

differing intensities of continuous white noise. Given that all infa

in this study. were tested during the 2 week period falling between 12

<

- N © . 747

\’ {
! period. These data suggest ? experiential effect with mother-talk (or

' N ¢ - .
gtask was carefully implemented in this study. In addition, every effort

noise and mother-talk stimuli to young infants at 70 and 80 db, giver{ :

1

B

—

14
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A

anﬁ”la weeks of both their expectea and actual dates of birth.fif is

unlikely that these sex differences were fou;d at random. Because white
noise and :motheé—talk were presented in an gdentical fashion at
identical intensity level; and sex differer-es were found with white
noise but'not with mother—télk, one can rule out differencgs in auditorf
acuiti.as an alternate egblanation for ghe sex differences seen with
whité neoise. Future research with the aim of replicating thesé sex

»

differences should be exeéuted with double the sample éize {(n=64) ta
insure an adequate number of subjects for subsequent analy;eé. Becausé
more than half of the infants sampled in this stuhy-requifed a third
visit to- successfully complete Roe”s Infant Vocalization Task, this

measure should be implemented on a-separate visit preferrably after the

infant”s nap.and 30 minutes after the infant”s last feeding.

The developmental changes in the C.S.E phenomenon need to be studied

. L3

in infants 2 qqnths of age and in older infants to fully document the
developmental pattern of the C.S.E. Based on reports that 3 months ot
age marks the end of a transitional phase in é:N.S development (Graham,
teavitt, & Strock, 1978’ and that there is a.dramatic change between 2

and 3 months in the infant”s response to continuous white noise (Kopp,

"1970; D. Potvin, personal-communication, August 1,‘19@5). 2 and 3 months

i

of age appear to be critical ages for study. Given that older 1infants

-

are no longer content to lie quietly in their cribs and instead like to

sit up, the paradiém used in this study™would have to be altered to meet

‘the growing needs of older infants. For example; {nfants éould be teBted

in their infant seat or on their mother’s lap while presented with

°

- . ! *
continuous sound at varying intensity levels. The dependent measures

-

could be the infant”s level of arousal and emotion expressions (Izard,

w

. -
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- <1979)- (such as intérest) -during the course of continuous auditory .
a stimulation. Given that it was speculated that: 3-honth-old females may ‘
' be more mature than males in terms of CNS development, it would be of' "
. —interest—to. test 11nfan§s in ‘this age group’ on indices ‘that assess -
e neurologic function and. CNS development, such as in the neurologic .
. . ‘examination or. on a scoring system - for " infants that assesses & -
' _neurqmatu_fat onal ‘age., , :
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¢ , . Footnotes . .

" The qtatistiéalVanalySes'of-arousal scbrgs reported in the .results

section did not employ Jhe Greenhouse~Geisser correction. When this

‘correction is applied {o‘ tests for main eftects and interactions .

involving the minutes factor. the llﬁwin& findings are not significant

at the .05 level: ‘ ' K oot - v

I -

1) p.26-29 and Appendix G, Table [ the sound type x minutes x*
3 . '

&

intensity level interaction in the firgp analysis of arousal ‘scores of

13

«

all subjects in whité noise and mother—talk sessions,
2) p.35.,p.37 Figure 8, and Appendix G; Table 5 the main eftect of

N h‘ R - .

minutes and the minutes x intensity level interaction in the anova of

females arousal scores in the white nolse sessions;

and the significance levels of the minutes main effects and

f

interactions remaining significant are as follows: ¢

1) Appendix G, Table 3 minutes x sex interaction p<.0l, minutes x

sex x intensity level interaction 15(.05R onfoff x minutes x sex x

_intensity level interaction p<.05 in the anova of all subjects arousal

scores in white noise sessions.
4

2) pJ§2 and Appendix G, Table 4 the main effect of minutes p<.002,

the on/off g'ninutes x intensity level interaction p<.001'in the anova

e

of males arousal scores in white noise sessions,



/¥\.,,.

<

. . ‘ References
. Vsmfs‘TB.', Blank, M., aridg_er, W., & Escalona, S. (1965). eénaykom
inhibition 1n‘heonaggs produced by auditory stimuli. Child .
N " Development, 36, 639-645. ' ‘

Brackbill, Y. (1970). Acoustic variation and arousal level in infants.

Psychobhysiology. Q(S). 517-526.
Brackb11, Y. . (1971). Cimulative effects of continuous stimultion on

arousal level in infants. Child Developmént, 42, 17-26.

Brackbill, #. (1973). Continuous sti Wlation reduces arousal level:

Stability of the-effect over time. Child Development, 44, 43-46.
Br&Ckbil]{ Y. (1975). ‘Continuou; stimslation and arousal tevel in
| 1nfané¥: Effects of stimulus intensity and stress. Child |
~ Development, 46, 364-369. | |
Brackiill. Y., Adams, G., Crowell, D.H., & Gray, M.L. 1(1966). Arouéql.
level in neonates and preschool children under continuous audjtqry

stimulation. Journal of Experimental Child Psychology, 4, 178-188.

' Braekbill;‘v.; & Fitzgerald, H.E. (1969). Development of ‘the sensory

analyzers during infancy. In L.P. Lipsitt & H.W. Reese (Eds.).

Advances in child development and behavior: Vol. 4 (pp. 173-208).

New York: Academic Press. ) . N

Brazelton, T.B. (1973). Neonatal behavioral asseg;gent scale. .
' ]
Philadelphia, P.A.: Lippicott. |

Des Bois, V. (1986). Arousal level .in preschool children under

cont inuous auditory stimulation. Unpublished honors thesis, .

Concordia University, Montreal, Quebec:

4 B ' - -

. < s . R e PR
e P e PRI - 3 . - a T Y UL TRETTTAT



N ra . MR |
15 : . N B v - — igq
" . -
. ‘ ’
i . . .
- - ‘ Cy

52

Orivas, A., Roe, K.V., & Roe, A. (1983). Infants' vocal interaction with
mother and stranger in two culturés. Psychological Reports, 53,

1243-1248.

Fernald, A. (1984). The perceptual and affective salience of mothers' _
speech to infants. In L. Feagans, C. Garvey, R. Goiinkoff, M.T.
. Greeriberg, C. Harding, & J.N. Bohannon, (Eds.). The orig1nslind

qrowth of conmunicatioq. Norwood, N.J.: Ablex.

. Fernald, A. (1985). _Fdur-month-old infants prefer to listen fo

motherese. Infant Behavior and Development, 8, 181-195.
- ‘ Grﬁpam; F.K., Leavitt, L.A., & Strock, B.D. (1978). Precocjous cardiac
orienting in an anencephalic infant. égigggg, 199, 322-324,
Hebb, 0.0. (1955). Drives and the-C.N.S. (Conceptual Rervous System).
. Psychological Review, 62, 243-254. | -

& A
Irwin, .0.C., & Weiss, L.A. (1934). Differential variations in the .

activity and crying of the newborn infant under different intensities

___of light: A comparison of observational with polygraph findings.

University of lowa Studies in Child Welfare, 9, 139-147.

Izard, C.E. (1979). The maximally discriminative facial movement coding

system. Instructional Resources Center, University of Delaw&re.
Newark, Delaware.

Kirk, R.E. (1§82). Experimental design: Procedures for the behavioral

sciences. California, Wadsworth, Inc. ' .

&
Kopp, C. (1970). A coﬁ;arison of stimuli effective in soothing

distressed infants. Dissertation Abstracts International, 31, 7631-.

> B. (University Microfilms No. 71-13, 707).

e N .
A

\



B

Korner, A.F. (1972). State as a var1a61e. as obstacle and as mediator of

<

stimulation on infant research. Merill-Palmer Quarterly, 18(2), 77-

94.

Lipton, E.L., Steinschieder, A., & Richmond, J.B. (1965). Swaddling, a

child care practice: Historical, cultural, and experimental

observations. Pediatrics, 35, 521-567.

Lynn, R. (1966). Attention, arousal and the orientation reactjon.

Oxford: Pergamon Press.

Miller, C.L., & Byrne, J.M. (1983). Psychophystologic and behqviora]

Roe,

-Roe,

response to auditory stimuli in the newborn. Infant Behavior and

Development, 6, 369-389. ij,
K.V. (1978). Infants' mother-stranger discrimination at 3 months as

a predictor of cognitiQe deJElopﬁent at 3 and 5 years. Developmental

Psychologyy 14(2), 191-192. .
K.V., Drivas, A., Karagellis, A., & Roe, A. (1985). Sex differences

* in vocal interaction with mother and stranger in Greek infants: Some

ROQ.

cognitivé implications. Developmental Psychology, 21(2), 372-377.

4

K.V., McClure, A., & Roe, A. " (1982). Vocal interaction at 3 months
and cognitive skills at 12 years. Developmental Psychology, 18(1),

15116, .

Salk, L. (I96I).” The importance of the heartbeat rhythm to human nature:

Theoretical, clinical, and experimental observations. Proceedings of

the Third World Congress of Psychiatry: Vol. 1 (pp. 740-746).
Montreal: McGi1l University Press. ‘ —

_Salk. L. (1962). Mother's heartbeat as an imprinting stimulus.

Transactions of the New York Acadenx;gf Sciences, 24(2), 753-763.

{

.
\
:
‘ é iy
RS
-
Jfb\ |
, .

TR

W
b

f&.fr - .



" Smith, C.R., & Steinschneider, A. (1975). Differential effects of

P

R

54

prenatal rhythmic stimulation on neonatal arousal states. Child
Development, 46, 574-578. '
Tanner, J.M. (1974). Variability of growth and maturity in newborn

infants. In M. Lewis & L. Rose um (Eds.). The effects of the

infant on its caregiver. New Yotk: Wiley.

Thelen, E., Fisher, D.M., Ridley-Johns;n. R., & Griffin, N. (1982).. The
9ffects pf body build and arousal on newborn infant stepping.
Developmental Psychobiology, 15, 447-453.

Thelen, E., fFisher, 0.M., & Ridley-Johnson, R. (1984). The relationship

~ between physical growth and a newborn reflex. Infant Behavior and

Deve loprent, 7, 479-493. | ‘

Werker, J.F. (1986). Assessing infant responsiveness to motherese.

Presented at the Canadian PsychoIogica] Association, Toronto, <:
\ r 4 ’
Ontario. ‘

¥

Wolff, P.H. (1966). The causes, -controls, and organization of behavior

in the neonate. Psychological Issues, 5(1, No. 17).
. -~

13

9



A - - > Y » 44' lb - ‘. . PN 3
. . ' ; . ta N -
B} ) . . . ,
Vo . 3 - S
. \ . R .
. v . N . M - S
. . ‘ .
. 4 ' . '
. . . .
; . » . . N . ! . ‘ - . :
, . B s - N
. s | N . . . ,
. -
. R . \ . R .
- . , \ 2. - ’
. . . t ' . ’
. . ' . . .
) ! - ' . vt
) . . .
; . T | “,
. . ' an - . - - - ‘
-~ ' .- i a1 .
. s ° » ' . '
L . . . , .
0 ‘ LS .
[ ] 7
o . .
! v ! ! . 4 »" ' .
. L}
‘ ] . ! '.‘ -
. * Y . re - ' A
. % ' -
i ' '
| ‘ . . St
, . , . . ’ \\\ " v
. . v 2
, . v '
» s, - . . - . .
; ' . g - ' .
. - . - ’ 1 .
. . . . . Lo ‘
' . ' . 3 . .
. . 4 . . . .
. ) . % .
o . - - r :
. \ “ v . . ,
\ ‘ A .. . ' , ‘ . s v,
- " ' \ . “ *
Al M . N .
» ‘ - .
- . . [ ' '
. . . . ) B
. “ ' A
, . . . . R Y
' . .
. ’
R . . L - s . . \
. v ~ v . M *
. - . . ,
. ' A R -
- v . . . . ’
- - .
t . !
v ' z 4 . '
1 N . by
) . v > , . .- L.
- - ‘ , . ' R :
. . " A a4 .
. . » v,
\ i e
3 1 . * v .
. , N A ' N
R .
. . ) . N
) . .
: R : . Appendix A CL
. ! . » y a . . .
. 4 . . .
. : Infant Age at Testing . , ' ‘
" - . ' ‘
» ’ v
v . . ¥ s
‘ . . . i
L e, e .
» . . L 4
» - s * .
. ¢ . 0 .
N . - - k3 .
. + 3 3 N M -
R ' . N
P * ., - - '
. ' L. . B * - ‘ L '
. - . N ' '
) ! .
. ] . \ . s . -
\ - L ' v ’ '
. ' . ol . y3 . . .
N ‘ R -
ot Pl . : . * . . ’ .t
- i3 ~ N * .
A s B o ' ‘ L~
S— B . ) v ‘ [
. A . ot T - . .
Coe - . .
’ - . . . ' 0 ' N
. e s N M -
. R . J ) B
f . . ' ' v . " ' N ‘ N
. * ! ot R . ' . v
. B . . . . . . .
: : .. ; . .
- . * 0 N . * *
“ + v . - . A
y R . ) ¢ 'y '
B . L] . P 2 e .
J e = AP : . boro. .
’ ' , v . Co
. . ' R CEE A ’
v - . » - “
5 . . st N ‘ e . ' . '
~ . : o . . N
B - . " *
' ‘ N , . . . ‘ - o = s ¢ ’ )
L. S - " - s
“

. , . . , s L ,
- . ' o . f . . \. B f . A .
) b . - f ' tr : ' . - .«

L . - 2 o L. ’ Ve Lo .
N . .o s s + . , .
-~ Al -~ 4 . . - . :
. . . . :, ! . - .
5 . o . . PR . .. .
- M P . P . ‘ . .
. i3 - = + . . e
N . . ' * R \ - . L -
R , . . . . I . .
N P . N
L ;Y Iv ‘ - ’ ! ' ! *
. ” ) ’ . « . , . e
- . “ ' IR ' L .o v ' [
~ N v . v -
‘ N . . . . o
N LN ‘ ‘e P . B ' N L ~
. . . . . - - . L
. . . : . - - Y. < * o -
. : . . , ! . o
+ B . . [N v Pt v e .
’ ‘v ' : ‘ Y Ll : <" ¢ . '
f o S . e - T . 2
o " n - . o - . sy 4 . LAY . - N N B a -




I‘

-

\_/ Infant Age at:Testing

Males . : Femal,és‘ |

Chrono]og'ical"Age . ‘ ' / :
(age from birth - - ' RS
in weeks) -

i3.3 13.3 12,9 133
0.0 0.4 . 0.41  0.49

|U‘D X
(~-

] -~ range 12 -13.4 12.2--13.5 12- 13.4 12.1 - 1a.1

" Post-Concept ional Age e o
.(age from expected L oL . ‘
_ date of birth - - , ) '
"in weeks) - i ) : (
T29 133 13.1 13.1

M
S0 . 0.49 - 0.54 0.60 - 0.61

P
Crange 12 -13.4 12.1-13.6 12 - 13:6 12.1 - 14.1
. . -— , \
, - : ’ | ;
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Consent Form

The purpose “of this study is to see how babies differ in their
levels of gtate (eg. asleep, drowsy, alert and quliet, alert and moving,
fussing, and crying) when listening to different sounds. These sounds
are (a) the'recorded speech of an untamiliar mother speaking to her own
3-month-old baby and (b) white noise (like the sound you hear when the
television 1s on, but the television station has signed off for the
night). Information from this study will tell us how experience with
sounds affects babies” ‘behaviors. .

This study will constitute the M A. thesis of Sharon Kader, a
graduate student in Clinical Psychology at Concordia University. This
research is under the supervision.of, ‘and supported by a grant to, Dr.
Nancy Taylor, Associate Professor of Psychology. -

Babies will'be visited twice at home in the same week. Visits will
be scheduled at the mother”s convenience. Testings will take place
_thirty minutes after a feeding. At each visit, the baby will be. lying on
its back in the crib for 16 minutes as s/he hears- eight minutes of
"silence plus elght minutes of sound. The sounds will be played
moderately lpud (at 65 or 75 db). A videorecording will be taken of the
baby“s movements ‘during sound and no-sound periods. Testing will be
stopped if the baby cries for 2 minutes. At the end of the second visit,,
we will obtain a standard measure of the baby”s response to language.
The baby will be videotaped sitting in an infant seat in three 3-minute
. segments: without sound, and then with the experimenter and the mother
in turn talking to it and encouraging it to yocalize.

I, . , have read the above description’
of -the research project 1nvestigating the effects of sound on the
behavior state of, babies, and had the atudy' explained to me. 1 am
wikling to participate in the study with my baby. I am. aware that 1 am
free to withdraw my child from the stoudy at any: time. ‘I have been
informed that videotapes of me or my baby will not be seen by anyone
other than reseﬂrch assistants involved wich the project..

IDaCe ! K Mother”s Signat?;
' w1tness Signature
Mother”s Name ‘ Telephone (home)
- . : (office)

Baby“s Name ’ 3 '

“

i

Address

Would you like a ghméary of the results for all subjects whén'the study
is completed? .
‘o ., Yes ‘ No
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: : ._ ' . Senténces, Spoken by Experimenter During D.V.R Measure s
L ) . . )

! N - ' . M
’ Hi- (name of infant). ) ) '
o P \ ’ /". N
Hellbd " (name of irfant). T : a' :
. . N - ., v N '
" Hi » (name of infant). ' P L ,
vy . s 'I 3 : d ° » R t R
) Are you golng to talk te me today? . © ¥ . .
fa a . T ’ .
'+ Are you geing to make gounds? y
— - . - v, v n
. Do you like to talk? , ", Y
A. ‘ ° ’ [ 4 ! iy
. You- like to talk. . : s ‘ . .
! ‘ !
.- Yes you do. e S,
N HL . - . (name of infant), . .
b ' 3 . - . 3
! ' , ~ . v » .
How are you? °’ e . - K
" You make such mice sounds. . " Tt~e- / oo
.v ’ [ A . " e
. Are you a star? . . - - . o,
' Yes you are. co, R A . 1 o
2. ‘ L - ) )
. You are on film. “ ™~ T o, )
- . ?’ 4 . . .
Do you like being on film? ¢ . ” ' ‘
' N . . \ ‘
Yes you do. ) ' -0
\ . . . v * .
R - - . oo e
- Hi . (name of infant). .y ¢
s | ' .
~ 2. - . . \ N\ AN
. d Are you sleepy? . T . -8 '
- , - .
X Yes yous are. ' ‘ . ’ L
\ ; L]
’ o Are you going to sleep? , : R " )
. . PP - ; It . .
s ‘ You are a good talker. . . - - co
) ) ‘ . < : i ' o
, Yes you are. o L S o T ‘ L
- You make such nice. sounds. - ) . St o o p
: Yes Jou do. . s ‘ P
Would you Yike to say something else? . . . . T
N : : ) ' 3 ”
—— ’ You are such a-good talker. - - T - ~ o é B
A - N ' ) . . P % * ' i ';g
M - : " - * "L"‘.t

L]
%
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f ! . . Instructions to Each Mother for the D.V.R Measure’
‘ ' ‘

> 1 woulcg Nk

him or her to

Y
~make as many vocalizations as possible back to you. It 1is igportant to

you to“talk to your baby, trying to get

- > o ‘
7 \° make frequent pauses as you speak, in order to give your baby the

opportunity to r‘e'spond to you vocally. Please do not touch your baby as

-

o you speak as we are interested in seeing how he or she responds

t:9 yousY
’ . i v ’ -
voice only. I ;ﬁ'll tell.you when to begin and finish speaking.
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RERE

Thelen Infant Aroﬁsal Scale

1. Asleep ! Eyes usually clost. Deép. regular breatﬁing.

‘ . ‘ ﬂﬂ' body completely relaxed. The eyes hay be

Qo

oo o slightly open, there may be.facial grimaces, and
there may be the octcasional Involuntary startle.

f A
2. Drowsy - Eyes must be g%assy or glazed. Eyelids‘ keep

closing. The™~gody 1is relaxed, and breathing

FERE is regular. If th&\infant yawns, Me 1s drowsy.

‘There-may be thﬁ édd vocalization.
3. Awake th Quiet ‘ Eyes must be open, bright éﬁd shiny; The .infant
| makes almose no, gross motor movements and 1is
predominately mbtionless. (A single headturn or
o _ . ‘movements of fingers An 'qr toes mdy occur), °
Quiet vocalizations may bccur. Not more than‘
’ . ., .one leg movement from. the hip'm;%.occur. There
may be movement from the elbow.
.4, Awake and Active Eyeh are open, Bright and shiny. The infant
" - makes iépeatea gross motor mo;ements,‘ (eg.
waving the arm(é), "bicycliqg with the legs", or
1s~51most éonstpngly in motion thrashing around,
movihg tﬁe head’an Jor torso,\arms\and/or legs).
Vocali;ationa may gccur including.the occasional
igola;ed_fuss. Grops motor movement is defined .

'

as movement of the leg from the hip, armm from

. - . the shoulder, ;nd rolling over. '
;* 5. Fussing: : . The infant\i; avake and is predominately engaged
;,’ - , . gn qaking complaining,, cranky sounds. This may'
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”

. . ~ - Thelen Infant Arousal Scale (cont”d)

or may not .be accompanied by - gross 'motor -

’

'( \ ' ' activity. Eyes ma§ not be visible 1f face is
A screwed up. \QQ\ {

6. Cryiqg Hagdf ,fhe 1nfaht is maﬁing continuous) sustained,

—_— ; : protestigg sounds (the sou?d,br;a s only when

the infant takes a breath). If tears are seen

PR b the infant is crying, but not all babies .at this
Y age will produce tears. If you feel the ihfant

is sobbing or wailing, then it shodld be rated ’

{
1 . '

as crying.

' The distinction between the upper limit of’ fussing and the lower limit

~ . ) n' , ' *
of crying is a temporal one. Fussing is intermittent (ie. there are
. A

discrete isolated sounds that can be counted). Crying.is cofitinuous with
e -

) f
the sound breaking off oaly to catch the breath. Some babies make a '

tapid transition from fussing to crying; others remain for a long time

in a fussing state.

@ 1

2
4
..’x.mﬁ!.«

. . .5
e AT . PaTTy .,




Infant Vocalizations

2

1. Nondisfress Vocalizations.

Cos 'Ehese. vocaiizations include neutral talkit}g _whiéh are §ourds
emitted spontaneously or in obvious’ response to the spe'éker that
.are” not ,necéssarilly cooes or babblingl sounds. Exclamatiors,,
shouting 'and calling to. the spéaker may occur. in at‘idition,’t'n.e

infant may emit cooing or babbling sounds which are typically

o "
pleasant to listen to and convey nondist;és.

2, Fussing Vocalizations.
These are brief vocalizations that occur_;in isolation or are
‘reﬁpeated at short inr.e;vais and are- d'efinately unhap;7,
complaining..and whiny. They frequently build in intensity and
érequency until the chilq begins ,todcry. These vo/calizations CORY
distress, although the baby is not crying at this point. NagginEQ

.t

the speaker may also occur.

- 3. Crying Sounds.'

r

These are crying,- sobbing, 'and/or wailing sounds which are

interrupted when‘ the ~c"h.11d takes a breath. Crying may differ in

intensity. For this measure the baby does not have to be' "crying

hard" to be scored as crying.
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Table E-1
Percentage Agreement on 9 Pilot Subjects
itial Reliability Check on Behavioral State
° . . .
White Noise Mother-Talk No Sound
State
e 1. Asleep - - _
| 2. Drowsy ‘ 928 - 80.0
3. Quiet and Awake 89.2 88.6 91.4
4. Active and Awake 87.1. ' 84.2 86.2
5. Fussing 89.4 85.7 8.7
"~ 6. Crying 98.8 . 97.8 95.5
i ¥
; )




)

68
/ .
Table E-2
‘ _ !
_Percentage Agreement on 7 Pilot Subjects
Half-Way Reliability Check on Behavioral Stﬁe
e White Noise | Mother-Talk No Sound
. State m .
‘ ’
1. Asleep - - -
2. Orowsy 84.6 75.0 . 85.0
3. ‘giet and Awake 91.3 90.2 © 92,9
t - .
4, Active and Awake 88.3 87.5 90.5
5. fussing 85.0 83.3 ' 93.9
6. Crying 88.5- " 95.6 97.8
_ ,
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" Table E-3

v

Percentage Agr:e‘ement on 12 Experimental Subjects

~ Reliability Check on Behavioral State (65 db)

69

65 db

White Noise . |Mother<Talk
Baseline [White Noise| Baseline [Mother-Talk
State. ——

1. Asleep 100.0 97.6 - -
2. Drowsy 80.0 | 88.4 93.9 87.9
3. Quiet and Awake 88.5 80.7 85.5 83.4
4. Active and Awake 78.6 81.7 80.4 81.3
5. Fussing . " 76.6 70.4 75.0 72.3
6. Crying - 91.7 93.1 86.2 94.9

1
)
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Table E-4

Percentage Agreement on 12 Experimental Subjects

‘Relfability Check on Behavioral 'State (75 db)

75 db White Noise .« . |Mother-Talk| ’
Baseline |[White Noise| Baseline |Mother-Talk
,  State ' \
.7 1. Asleep q - - 96.3 100.0
2. Drowsy . 90.4 914 87.5 81.0
3. Quiet and Awake 81.7 81.6 83.1 90.2
4. Active and Awake 78.4 81.7 78.0 79.6
5. Fussing ' 83.1 71.4 66.7 88.9
6. Crying 81.8 76.9 |’-85.2 92.0 -
) s
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9 72
Mean Arousal Scores for Infant Béhavipr(l State
Males Min 1. 2 <§~ X 5. 6 7 :8‘-
Order 1/65 db
- White Noise . _
B 3.32 3.00 3.28 3.52.°3.62 3.88 .4.50 4.52
< ) .67 .63 .58 .54 .24 .79 9; 1.26
Order 1/65 db ’
‘No Sound ‘
- M .4.55 "4.52 4.72 5.22° 5.08 .4.88 4.68 5.05
- 1.57 '1.45 1.37 1.18 1.53 1.51 1.5 '1.37
. A . . .
Order 2/65 db /
White Noise ‘ ‘
© M "3.78 3.90 4.42 4.50 4.58 4.75 5,05 5.38
D 1.9 1.55 1.60 1.68 1.64 1:.45 1.11 1.25
- Order 2/65 db — -
* No Sound
M 3.80 3.9773.88 3.90 4.22 4.45 4.30 4.20
$D 20 .78 .5 <88 1119 1.31 1.23

1.28

" .silence.

- - ~

Note. The higher the score, the higher ihe behavioral arousal level. .
Order '1 = White Noise preceded silence. Order 2 = White Nofse followed

1
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Mean Arousal Scores for Infant Behavioral State (cont'd) , .
. _~ . '"'( . '
" Males Wn 1 2 3 4 -5 6 1. 8
. Order 1/75 db -
White Noise - ‘ ‘ _
M . - 2.98 3.10 2.98 3.00" 3.00 .3.15 2.88 2.8
oy 47 .12 .38 .36 .44 .13 .42 .26
. : ; S
" Order 1/75 db ,
No Sound ~ . : - "
M 3.2 350 34K 332 318 402 4.02 4.55
s/ .10 .50 .56 .24 .67 .68 .56 .40
'\
. Qrder 2/75 db
White Noise
M 3.28 3.60 3.72 3.70 3.65 3.80 3.70 3.70
s~ .6l 1.60 1.56 1.54 1.59 1.48 1.56 1.56
Order 2/75 db ﬁ
No Sound o
\ N 3.18. 3.25 3.62 3.70 3.62 4.00 4.20 3.75
N s .33 .40 1.08 1.57 1.05 130 .85 .91

L

Noae-. The higher the score, the, higher the behavioral arousal level.
er 1 = White Noise preceded silence. Order 2'= White Noise followed -

’$'1 lence.

“
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Me‘an Arousal Scores for ’In;ant Behavioral State (cont'd) L '
Males . in 1 2 3 . &4 -5 6 7 B "t
Order 1/65 db
Mother-Talk V
M 2.90 "-3.05° 3.00 3.15 " 2.90 2.95 3.25 3.22
.sb - .63 .60 .55 . .53 .75 .73 .78 .61 *
. /\‘ A \
Order 1/65 db" . . - .
No Sound" - - )
- M 7 418,465 5.10 '5.28 4.92 5.38 5.80 5.80
sb 1.02 .88 .76 1.05-1.05 .92 .28 .28
Order 2/65 db o * ' ,
“Mother-Talk - L - "
M. . 448 472 492 498 5.15 5.25 5.22 5.15
SD- . 1.53 1.5 1.2 1.37 1.33 1.50 1.55 1.57 "
Order 2/65 db -
No Sound
M 3.25 3.10 3.08 4.00 4.20 4.08 4.05 4:20
S0 . .3 .1 .22 1.01 L2 1.31 133 1.25
Note. The higher' the score, the higher the behavioral arousal level .
Order 1 = Mother-Talk preceded silence. Order 2 = Mother-Talk followed
silence. A oo
;.\ R N -;
:
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4 Mean Ardnsal| Scores for Infant Behavioral State (contd)
L Males 0 Min 1] 2. 3 4 5. 6 7 8
Order 1/75 db
Mother-Talk _
‘ . M 3.2 3185 3.40 3.55 4.02 4.28  4.28 -4.40
- O .9 .24 .28 . .65  .89% 1.25 1.32 1.16.
 Order 1/75 db .
No Sound / '
' M 4.38 4.5 4.5 4.42 4.62 4.42° 4.58 4.38
S0 118 1.28 1.3 1.40 '1.53 1.40 1.65 1.45
. Order 2/75 db 0 oo
, MothercTalk R o
SR Mo 3.4 3.68 -3.60 .3.32. 3.55 3.72 3.78  3.95
, S0 33 481 0 .22 .39 .48 .62 .68 1.25
\ & _ ' ‘ \ , g . : ) ,
Order 2/75 db - \
No' Sound . L ¢ .t /
M- 3% 332 318 3.42 /3,38 '3.70 3.92 3.88
.o Y > ® - ’
. 2.2 a7 327 .33, .22 1271 <1.04
» " ) R , ! 1 ] B -
Note. The higher the ‘score, the higher the behavioral:-arousal level.
A r 1 = Mother-Talk preceded silence. Order 2 = Mother-Talk followed
" -.éllence. e . «
P' . L ,\ -
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o
.Mean Arousal Scores for Infant Behavioral State (cont'd)
Females Min 1 2 K ‘ 5 6 ; 8
Order 1/65 db
White Noise .
M - 2.85 2.62 2.72 ,2.58 2.62 2.72 2.82 2.68
(LS .83 6L .85 120 LI3 165 L6 1.73
Or'der 1/65 db . ~ : o«
Na Sound - ' ‘
“ . ~\ ) 4
- M 2.78 2.92 2,68 2.18 2.82 2.85 2.98 2.95
Yo 216 2137 1.88 136 222 2.35 240 2.3
Order 2/65 db’~ o }
White NHoise ) ‘
‘W7 3.3 330 258 212 195 1.80 188 2.10
o ; : % |
S0 1.41 '1.36 .90 .78 - .64 .75 1.04 1.31
- Order 2/65 db ‘ C ‘
No Sound | _ : _ | , c ,
| M- . 3.45 3.50. 3.55 4,15 3.18 4.12-, 3.68 3.88
9 .7 .14 .60 1.29. .50 118 .43 1.37

rg

Note. The higher the score, the higher the behavioral arousal level.

.Order'1 = White Noise preceded silence. Order 2 = White Noise followed
silence. Ny Y '

TN \ ' \
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' Mean Aroufal Scores for Infant Behavioral State (cont'd)
Females Min 1 2 3 4 5 6 _. 7 8 -
+°  Order 1/75 db : . . '
) White Noise , /,/"’4 ' o ' a
-« / .
' M P 3.00 3.10 3.28 3.00 3.00 3.32 3.40 3.42
/ o _ :
) SD .36 - .45 .21 ;.63 .41 .97 72 1.16 .
\
Order 1/75 db .
No Saund ) .
- . ¢p*
M . 3.5 3.92 3.90 4.00 4.12 "4.35 4.22 -4.28
SD 1.21 99 1.19 .84 .99 1.02 .85 1.11

b2

Order 2/75 db
White Noise

3.18 3.25 3.02 3.35 3.72 4.12 3.18 3.78
) .86 1,10 .89 1.35 1.49 1.63 1.31 1.67

14

Order 2/75 db
No Sound . C

M . 3.25 3.02 3.10 3.00 2.78 2.95 3.18 2.92
¢ o - .37 .3% .26 .27 .50 .53 .54 1.02

Note. - The higher the score, the higher the béhavioral aroysal level.
rd r 1 = White Noise preceded silence. Order 2'= White Noise followed
silence. C

,
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/ Mean Arousal Scores for Infant Behavioral State (cont'd) ’
’{’ 1
Females . Min 1 2 3 4 "5 6 7 . 8
. " Order 1/65 db - " )
Mother-Talk |
M 3.50 3.42 3.50 3.65 3.98 3.90 3.58 3.70
& .28 .29 .14 1,08 1.24 1.22 .48 .75
Order 1/65 db
No Sound
a ¥ 3.90 3.95 3.92 3.98 3.90 4.05 4.18 4.38
) 1.38 1.44 1.40 1.47 1.46 1.31 123 1.19

-, Order 2/65 db
Hother Talk

/ \ ﬂ 495 '5.25 '5.38 .5.32 5.28 5.2 5.18

1.54 1.37 1.25 1.3 1.45 1.15 1.65

©, Order 2/65 db 1 |

NO Sound - ’ .

N 3.08 3.22 3.45 3.95 4.42° 4.52 N.82 4.5

) 22 .98 .98 .89 1.20..1.20 1.18 1.10

| | |

Note. The higher t&e score, the highetjthe behavioral arousal level.
" Order 1 = Mother-Talk preceded silence.) Order 2 = Mother-Talk followed
11ence.

|
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Mean Arousal §cores Egr'lnfant Behavioral State (cont'd)
Females . Min 12 3~. 4 5 6 7 '8
Order 1/75 db - T
Mother-Talk - -- -
"M 3.52 3.50 3.45 3.78 3.68 3.70 3.98 3.72
)] 15 .45 .45 .89 .95 1.07 .96 1.33
Order 1/75 db
No Sound ' ,
M 3.70 3.98 4,08 3.75 -4.12 4.12 4.55 4.78
SD 1.57 “1.45 1.51 1.60 1.85 2.16 1.40 1.16

Order 2/75 db
Mother-Talk

3.88 370 4.08 4.10 4.10 4.42 4.48 4.80
S0 1,38 1.86 2.38 2.40 2.40 2.3 2.37° 2.50

Order 2/75 db
= N0 Sound

3.30 2.92 2.68 2.62 2.82 3.72 3.60 4.00
0. .27 .2 .62 .74 1.16 2.17 1.90 2.20

FaA

O ,“
Mote. The higher the score, the higher the behavioral arousal level.
Order 1 = nother71a1k’preceded silence. Order 2 = Mother-Talk foljowed -

silence. 3. oy
X L s
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Table G-1 . -

h Y

Source Table for ANOVA on Arousal Scores for all Variables

81

Source ’ df MS F P
Between Subjects c

Intensity Level (L) 1 .00166 .01

Order (0) 1 .00182 .01

LxO 1 .44483 1.99

Error 28 .22347
_ Within Subjects

Sound Type (ST) 1 .69103 2.67

ST x L 1 .55073 2.13

ST x O ] 1 .11004 .43 -
STxLx0 : . 1 00792 .03

Error . ) V25876

On/Off (0/0) 1 .11154 2.11

0/0 x L 1 .00461 . .09 -
0/0 x 0 1 .02602 .49

0/0x L x0 1 .04029 .76

Error 28 .05295-. -

ST x 0/0 1 .05596 1.02

STx0/0x L 1 .00181 .03
STxQ/Ax0 1 .24722 4.50 <.05
STx0/0xLx0 1 .41334 7.53 %01
Error 28 .05488

Min (M) 7 .00352 .61

MxL 7 .00119 - .20

Mx0 |7 .00387 .66

MxLxO0 7 .00249 .43

Error 196 .00582



Table G-1

Source Table- for ANOVA on Arousa) 'Scc)res for all Variables (cont'd)

-y .'

Source df MS F P. .
. ,
STxM B § .00684 1.07 - o
STxMxL 7 .01634 2.55 <.02
STxMxO0 - 7 .00078 12
STx MxL 7 .00407 .63 S
Error 196 .00641 '
0/0 x M « 7 .00545 1.10
0/0 x M x L 7 .00634 1.28
0/0 x Mx O 7 .00295 .60
0/0 x Mx L . -7 .00530 .07 ;
Error 196 .00493 -~' 7
ST x 0/0 x M 7 .00205 .44
STx 0/0x MxL 7 .00073 .16
ST x 0/0 x M x 0 7 ,00162 .35
STx0/0xMxLxO0 7 .00359 . .78
Error PR 196 .00463
. -
./"'*\' .
K7
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Table G-2 /

Sburce Table for ANOVA on Mother-Talk Arousal Scores

83 ’

Source df MS F P
Between Subjects

Sex (S) 1 .10249 .56
Intensity Level (L) 1 .24595 1.35

Qrder (0) 1 04177 .23

SxL 1 .13374 .74

Sx0 1 3302738 .15

LxO 1 .28573 1.57
SxLx0 ‘1 .06603 .36
_Error 24 .18187

Within Subjects

On/0ff (0/0) 43— .00474 .18 -
0/0 x S 1 .04617 1.74

0/0 x L 1 .00032 .01- :
0/0 x 0 1 .21682 8.19 <.01
0/0 x $ x L 1 .01663 .63

0/0 x Sx0 1 .04974 1.88

0/0 x L x0 1 .09777 3.69

0/0 x SxLx0 1 ~01731 .65

Error 24 .02647

Min éﬂ) 7 .00642 1.10

M x 7 .00324 .55

Mx L 7 .00596 1.02

Mx0 | .00214 .37
MxSxtL 7 .00310 .53
MxLx0 7 .00553 .95
MxSxLx0 7 .00395 .68

Error 168 .00585 .

) »

»78



r
ww

L 8 . ,
Table G-2 h B
'Source Table for ANOVA on Mother-Talk Arousal écores (cont 'd)
Source df MS F

¢

0/0 x M ) 7 00086 ~ .30
0/0 x M x S 7 .00147 .52
'0/0 x M x L | 7 .00361 1.28 )
0/0xMx0 7 .00158 .56 |
0/0 x M x S xL 7 .000597 21 \
0/0xMxSx0 7 00121 .43
0/0xMxLxO ’ 7 .00058 .20
0/0 xMxSxLx0 7 .00277 .98 .
Error 168 .00283 .
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Table G-3 [

Source Table for ANOVA on White Noise Arousal Scores

Source o . df MS

\

T
\‘- )
{

\

F P .
Between Subjecfs
Sex (S) 1 1.55044 6.48 <.02 .
Intensity Level (L) 1 .30644 1.28
Order (O) 1 .07008 .29 :
SxL o 1 1/27127 5.32 <,03
$x0 i ?2392 .10 :
LxO 702 .70
SxLx0 1 ,,/ .22208 .93
Ervor . 24§ 23917
: | ) )
Within Subjects > '
ubject \\\\w\\ :
On/0ff (0/0) o~ 16276 2.68
0/0 x $ V1N 00725 12
0/0 x L N .00610 .10
0/0x0 " 1—~ °.05642 .93
0/0 xS x L 1 .02214 .36 T .
0/0 xS x 0 1 .31077 5.11 <,03
0/0xL x0 1 . 35586 5.86 <.02
0/0 xS xLxO 1 .45563 7.50 <.01
Error : 24 .06076
Min (M) "7 .00394 .69
MxS$ 7 02866 5.00 . <,0001
MxlL 7 01157 2.02 .056
Mx0 ) 7 .00251 .44 ’
MxSxL . 7 .02062 3.60 <.01
MxSx0 7 .00322 .56 |
MxLxO 7 .00104 .18
MxSxLxO0 7 .00094 “16
Ervor - 168 . .00573

.
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Table G-3 v
Source Table for ANOVA 6n White~Naise Arousal Scores (cont'd)
1 7
- i
Source ’ df MS f p c
Py i I .
0/0 x M 1 7 .00664, 1,03
0/0 x M xS 7 .00767 1.19
0/0 x M x L 7 .00346 .54 )
0/0 x M x 0 7 .00299 .46
0/0 x M xS x L 7 .02213 3.43 <.0l1
0/0 xMxSx0 7 .00319 .50 v
0/0 xMxLxO0 7 .00832 1.29
0/0 x M xS xLx0 7 00845 .95
Error ’ 168 .00644 3
’ i
A
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L i 7able G-4 -

'Source Table for ANOVA on Hhite Noise Arousal Scores
Mﬂesjn = 16) . o )

-

” v
Source o df ©MS j F. p
Between Subjects _ ‘
Intensity Level (L) 1 +16470 4.47 056
Order (0) - L o1 .00606 6
; L x 0 o Rt .00196 . .05 ®
Error L 12 . .03681 A :
. . '
s Within Subjects - . S o ‘ A
On/0ff (0/0) o ‘ 1 .05066 3.03
- - 0/0x L ) . ) l 1 .00250 A5 ,
0/0 x 0 : , 1 .05118 3.06 -
0/0 x L x Qv ' 1 .00308 .18 . ,
Error . . 12 .01672 .
Min (M) 7 .00948°  6.10 ' <,0001 . K
MxL 7 .00169 '1.09
M'x 0 7 .00046 30 . .
MxLxO 7 .00076 .49
' Error 84 .00155
0/0 xM 7 .00033 .28 .
0/0 x M x L : 7 .00651 . 5.52 <,0001
0/0 x M x 0 y 7. .00079 .67
0/0xMxLxO 7 .00074 .63
Ervor 84 .00118 -
’ ' [ L
a
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Table 6-5 ° x K]
. Source Tablg for ANOVA on Hhite, Noise Arousal Scores S
Females (p = 13) . .

| “'Sourcé N o . MS F P K
* Between Subjects | . ‘ j
Intensity Level (L) . 1.41301 3.20
Order (0) 1 .08795 .20
Lx0 | 1 Yap714 .88 |
Error : 12 .44153 o
- ' s - %
Within Subjects ) '
On/0ff (0/0) , . 1 . 11935 1.14
0/0 x L | 1 .02574 25 -
0/0 x 0 i r ,  .31601 . 3.02 \
0/0 x L x0 | 80841 7.71 <,02
Error 12 . . 10480 "
{ 5 ._‘
Min (M) -1 .02312, 2.33 <.05
MxL o7 .03050  3.08 <01
Mx0 X 1 .005827 ., .53
MxLxO « 7 . .00122 Jd2
Error 84 .0099!
) N ' T Ay
0/0 x M v .7 01399 . 119 &
0/0 x M x L ' 7 .01909 ° 1.63
0/0 x M x 0 , 7' .00538 46 .
0/0 xMx L'x 0 7 -01373 1.17
Error , 84 01171 ) ) !




o o \\ b ] - . e "
~ 3 . . 'y
- . \-‘< R B R <. > N LU
- - . - o = o N - _:
\ ° « - - 4 89
. . i v , ,
. . ’ %
.- o ) . \ i n i , ) Ny -
“ \ - - “
. - . N
.. - .~ \'\\ ! . ) f . H
. - ¢ . ‘. ' |
v-’* . - “
AN ¢ ‘i%\ ' o N - *
N = . . .‘/Z >
.- s c o T
N “ Y g ) ~o T
N Pa— T —
\ R -
\ \ » )
) . ~ »
- h ~
N ’ " - . . vt
R . ] : \
i t
. ' \ - * o
. ’ \ > . :
. - —
\ [
C 4
- - -
) ‘\'\
-* . ’ - - ¢ - - )
, ‘ \ ,
L : Appendix H g ﬂ P
' . -
. K ’ < -
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Table H-1 S o : . T
. . - /, ‘! M
Medn Time Scores—for—Ree's I_ni‘Jrit Vocalization Task (in se_con&s) ) . )
‘ g Mother ‘First Speaker- " Experimenter erst Speaker
A / Males Females - Males . Females’
. o (n = 6) (n=7) .« (n=8) - (n = 8)
- . : ° ‘: \\ "5 .
Baseéline ' M 23.23 12.73 8.90 ' 11.20 - '
" b ; LN ) ] . . .
\ © sp 21.09 - 9.8 . ° 7 6.5 9.57 - d
- - \‘ i " N e - .
Mother ° M° 12.65 15.08 . 20.29. ' | 12.36
sb . 8.48 8.13 14.93 9.8
- Exp .M 2598 1146 _  15.45 . .12.46
—- 50 - 1595 . 9.17°  -11.89 12.84 -
AN . . -
_D.V.R. 7 M -13.35 K 60 « 4.81 -.12
K ' 50 7.1 - 8.8 1.2 5.15
'Y -t , a i .-
« SO i © e
' R ' Note. The values represent mean duration of non-distress vocalizations ) .
during Roe's Infant 'Vocalization Task. ) . 7
o \ ) * \
- o * @ -
) ~ . - - ¢ / - . )
. oy ,
- R . a | 1 * s
~ * .- s
- ! ’ . .
”~ < ¢
- . : . < » . ‘
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- Tablé H-2 . : h
Al % . - -
- - ¢ 4 : ‘ . [N
. N A e v

1 3 " D.V.R. Scores for Roe's Infant Vocalization Task o

Y 3 ,

Mother First Speaker > Experimedtén Firs£ Speaksr |
Males (n ='6) Fema]es (n=17) Males (n = 8) Females (p‘= 8)
) “a - -l.a8 . - 7 - 2.3"6 : 23.74 .- R -
{ v l3a.89 - 635 . L .32 . -8.17
-t 8 1.52 JLo-12.%0 358",
-37.27 13.39 , 9.23’ . 6.88
;Q “. - L7E ] -ais T3l -2.05.
o s s \ . . R
;o - 4.73, . 16.37 Y. -3.68 ‘ - 650 -
" . \ A _ :
' ' 697 - 5.3 ° 1.%0
. 5 v /- - ¢ ) . 4
. ] - . . © 2.64 " 4.14
. .- ) - . . .
[y ' N \ s ’ - )
: Note. Positive scores indicate greater duration of non-distress .
. , vocalizations to the mother. Negative scores jndicate grea;er duration
\\ - of non-distress vocalizations to the experimenter., ' .
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Table I-1 ‘ -
Source Table for ANOVA on Baseline Scores for
Roe's Infant Vocalization Task ,
Source " o . . df : MS F i
i ' \ ) 4
Between Subjects p , -
Sex - ' . 1 .01997 48 )
Error , ) 27 T .04181
Vi
C ‘ T i
(R “' "
X ’ : {
f . ’
7
.} ‘ P



Table 1-2

-

Sc;urce Table for ANOVA on Scores for Baseline, Mother as Speaker and

. txperimenter as Speaker for Roe's Infant Vocal

{zation Task (g = 29)

~ ~ / I
- ' J . - .
' Source ¢ T df MS F
V)"
". Between Subjects
: Sex 1 .00070 .01 )
) Order (O) . 1 .02704 . I35
b = Sx0 ° / 1 .00135 .02
Error 25 .07667 '
¢ Within Subjects, °
3 b ! '
Periods (P) 2 .02484 91
T PxS . 2 :02574 .95
Px0 2 .01820. .67
PxS-x0 2 —00607 22—
, Error. X 50 02717 -
1
& . ! ]
-~ st . S \
A\
Y : ,
i C |
q.'
15 - 1 [y
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Source Table for ANOVA on Scores for Base]ine. Mother as Speaker ‘and

Experimenter as Speaker for Roe S lnfant Vocalizat-ion Task (n = 17}

i <

/ N ,
N .
. ~ s .
.

/

Source oo ~_df [T - MSy

. ) - - . — y —\l . ) ' \\ \
" ~Within Subjects - o R
Periods’ . 2 .03824, . 1.70 .

“Error L . .02249
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.  Téb1e 3-1

) []

Spearman Rho Correlations between Arousal Scores during

" Presentation of Tape-recorded Mother-T4lk (Order 1) and {U H
< L Three Measures from Roe's Elicited Voca zat on Task (g = 14) - . '
4 . » . . ¢ ; |
e > . '
o - a, T Measure -
- - Arousal Scored Durat fon of Dyratiorf of D.V.R.
. . T Vocalization Vocalization ’
S - to Mother to Experimenter -
Min'l/ . -.153 1.514* .640%
— 2 15 -.146 . .448 o
. ‘e . . -
3 ..083 -.254 74 "
4 -.359 -:210 113
P 007 - ..444 .625* )
6 ° ©-.128 -.504* 594 co
7 - =373 -.540% 566% -
8 L .134 - ' -394 TN,
' ", v « ' "\
f' Mother . - .548* 132 S
ExperimenferA ' - \ -.644*

] o

followed by silence.

'\ R . * E.<.\05‘

“8gprder of presentation for the mzk’ﬁer-tflk' sessions was sound first

i
e B %



Table J-2

Spearman Rho Correlatibns between Arousa\\Scores during

\

Presentation of Tage.-recorded Mother-Talk (Ordér 2) and

ﬁmree?easures from Roe's Elieited Vocalization Task (g =

" Arousal Scored Duration of puration of D.V.R.
Vocalization Vocalization
. to Mothqr to Experimenter
“Minl | ..357 -.503* .345
2 - 2,399 -.655+ 379
3. 0 . - 558 .412
4 ) | -.365 -.528* " .358
.5 — L -.298 ’-.mf- 381 <
6 -.060 -.409% .610*
7 .159 -.449* .502*
8 | -.134 -.361 .326
" Mother L. 558+ 329
Experimenter ‘ ’ - -,40;1/

followed by sound.
* E <.




