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Abstract

Thnstudy investigated whether there is a functional relation between the

auditory and visual systems in the hums* newborn beyond reflexive organisa-

tion. Through the.use of infrared corneal reflection video tape recording

mdsual actiwity was monitored in 16 newborns. Infants were observed in

total darkness and while monocularly viewing a venial bar presented either

in the left or right part of the viaual field. Sound was presented ipsilateral

and contralateral to the bar. Sound produced looking first toward the source

Mad then away from the source, thereby spatially biasing exploratory visual

liehavior.
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Spatial EffftCts of Sound on Visual Activity in Human Hawboris

Hest psychologists hold the extreme empiristic view that auditory and

visual space are totally dissociated in the newborn. However,'work on sound

localization suggests at least a reflexive relation between single eye Warw.

mints and the direction of a source of sound (e.g., Turkewitz, Birdh, )Ioreau,

levy, & Corporal, 1966; Wertheimer, 1961). Stronger auditory-visual ielations

may exist in the newborn; but sound stimuli have keen extremely brief in

16.1ft praviOna studies. A certain period of time may be required for the

newborn's visual system to canfora to spatial requirements of auditory input.

In addition, visual input generally has not been used in conjunction with tbe

auditory event. Visual support may be necessary to enable a spatially

meaningful resOonse to sound at birth.

The study I shall report was desigoed to investigate the possibility

that at birth there exists a functional, spatial organization between the

auditory and visual systems beyond the reflexive organization reported in

.earlier studies. Stimulus conditions were chosen to enable the stay of

tonic rather than phasic spatial responding, and the method involved detailed

measurement of visual activity by corneal reflection video tape recording.

Method

EA:Meets. Sixteen normal, full-term infants (mean age: 45.8 hrl Man

birth weight: 7 lb 3 oz) served as subjects. .

Procedure. Awake, wide-eyed newborns were selected for observation

and ware taken to the laboratory which was a small room in the newborn

nursery of Swedish Hospital, Englewood, Colorado. A metal-framed wooden

cabinet accosmodated the infant and the equipment for recording eye novements

(Fiitre 1). The infant was placed supine, 23 cm beneath a visual stimulus
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in a. padded support so that one:eye was in the field of the camera. The

unrecorded *yews occluded with a sterile Telfa bandage. One experimenter

presented a pacifier at the infant's midline which controlled both state'

and head position. Another experimenter operated the equipmeit and controlled

presentation of the visual and auditory stimuli. Auditory stimuli were

--presented at specified times through speakers placed 20 cm lateral to the

right and left ears.

MiM...Mm
Insert Figure 1 about here

4
Bye movement records were obtained with an infrared TV camert mounted

vertically above the center of the stimulus screen. Infrared lights were

alio placed above the stimulus screen so that their beams passed through

prevslibrated positions of the stimulus plane and converged at the location

of the infant's eye. The reflection of the infrared sources on the infant's

cornes provided reference markers which were used later to determine fixation

positions. A television monitor was available to observe the video output.

Stimuli. The visual stimuli were spray painted on alwehmmewindow

screens which were slid into position above the infant: Pbur stimuli (Figure

2).were prepared. Each consisted of &white, vertical bar 3.2 cm wide (approx.

imately 7.5°) on a blaik ground. The four stimuli differed only in the

location of the barright and left bars for both right and left eyes (shifted

in tha field in the direction of the recorded eye). The auditory stimulus

was 40 seconds of a repeating 16-second loop of a male reading an excerpt

from a children's poem in a modulated voice.

5
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IIMIONOMIMM.*
Insert Figure 2 about here

All possible combinations of auditory,and visual stisull alone or.ln

combination were presented. The expartmental esquinca of Visual anei auditory

events varied for: four experimental groups (14;4). These groupstontained

an equal somber of males in.(' femalles-half of which were permitted_to look

with their risht and half with their left eye.

,lhe timing sequences for the experimental groups are shown in Figure 3.

Croups 1 and 2 warerpresented a left ban.gxoups.3 and 4 were preeanted a

right bar. Thal= was presented twice, for 60 seconds intersperead with

dark Control periods. The timing of visual events was 40 seconds dark-60

mond, lightz-60 seconds dark--60 seconds light--40 amide dark. The

auditory stimulus was presented four times for 40 eeconds each, interspersed

vith 20-second silent control periods. Bach subject beard the stimulus

twice on the right and twice on the left. The sound order for groups 1 and

3 was Left-Right-Right-Left and for groups 2 and 4 Right-Left-Left-Right.

Mote that each infant heard the sound both ipsilateral and contralateral

to the bar.

Insert Figure 3 about here

6.40...........rwIlmmmwww

bap.. The experivental design permitted examination of several

factors. Those which ccomarn us here were Visual Condition (Light and Dark),

Ber Side (Left and Right), Auditory Condition (Sound and Silence), Auditory....

Sida,(Left and Right) and Eye Recorded (Left end Right). Visual Condition,

Auditory Condition, and Auditory Side were within-subject variables; Bar
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Side and Rye-Recorded Mere between-subject variables.

Results

Mendelson

The scoring method his been described in detail elsewhere (Raith, 1969).

It provided a record of fixation position, sampled each half second for each

Infant. These data were fuLtheranalyzed to obtain various parameters of

scanning. However, I shall discuss mainly data pertaining to direction of

gaze. The basic datum for analysis was men fixation point on the Fruits'

for each period. Amen Irfixation of 0.0 corresponds to central looking,

&negative mean Se-fixation corresponds to looking in the left of the field,

a positive value indicates looking in the right of the field.

Figure 4 &mammas 14ixation as& function of Auditory Side for 20-

second periods at tWz beenning end end of sound presentation. The data

show that subjects Minted ipsilateral to the sound at. the beginning of a

sound period but la a direction away from tbe sound at the end of a sound'

period, F (1,12) 4. 11.41,14.01. This was true for both dark and light,

although the affect was stronger in the light. Of course, this relation did---

sot hold for comparable silent periods.

01EMMweIcome
Insert Figure 4 about here

yw,,,anoIMmmrwmmolmmnmo.m..IP.

To further analyze location of fixations on the 14xis, the mean absolute

. value of the deviation from the center of the bar was computed for each condi

-1:loa. This permitted sore direct comparisons between groups who viewed bars.

at different locations in the field.

First, it is worth noting that the directional effect of sound affected

G asping of the bar. At the beninninz.of a sound period infants fixated
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closer to the bar for sound ,ipsilateralrather than contralateral to the bar.

At-the end of a sound pmriod infants fixated closer to the bar for sound

contralateral rather than ipsilateral to the bar. This effect vas true for

12 of 15 newborns who showed a difference (ix
!

5.414.2 <, .025). Scanning

of theberwas different during Sound and Silent periods. Scanning was more

constrained to the bar at the beginning and leas constrained at the end of

Ipsilateral,sound than in silent periods. The opposite was true for contra-
,-

lateral sound. These findings were not .true in darkness. Thus sound did

not merely increase bar,scanning by shifting fixations but appeared to affect

tba way in which the bars were scanned as well.

Discussion

The major purpose of the study was to investigate the effects of

lateralized sound on Visual activity. Lateralized auditory stimulation

produced fixations first in the directions of sound and then sway from sound.

'Chun, Paweat, and Forster (1960) reported that young infants responded to

smundsimply hy visual roving ip tie horizontal plane. Detailed exanination

here has revealed that the effects of sound are not as general as they

suopected. Lateralited sound does lead to visual roving, but the movenent

has a specific directional relation to the locus of sound.

tOlk response to lateralized iound possibly serves the function of

facilitating detection of visual events on the side ipsilateral to the sound.

In this study s changing auditory event occurred with an unchanging visual

event. This uay have caused newborns to search for a visual event mhict

changed corres pondinglY, a search that necessarily led them sway from the

sound source to the contralateral side. .If so, the interesting hypothesis

arises that the development of an appreciation of auditory-visual spatial
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relations may be fairly plastic. That is, the newborn may:be prepared to

lam about auditory-visual events whose components are not necessarily

spatially consonant.--lhe newborn may be sensitiVe to many.types of corms- .

pondences between auditory and visual information which specify the same

event. Commun spatial location is likely a prepotent type of correspondence,

but other types, such as common variations in rhythm, intensity, and movement

say be equally important for the newborn. (These possibilities are currently

being explored experimentally.)

Reviler studies (Hkadelson & !faith, in press) showing an effect of sound

on visual scanning are open to the interpretation that sound produces a non-

specific state change. However, the spatial effect of sound onicanning

cannot solely be a function of stimulus induced state changes.' The effect

olsound outlasted a brief post-auditory-onset interval which also suggests

that it vas not a function of phasix orienting,'nlchough it may be a tonic

component of the orientation reaction.

Tba current study then has helped clarify ambiguities concerning effects

of lateralited auditory input at birth. The effect of sound on sunning has

a directional basis which precludes an exclusive state-change interpretation

of the link between auditory sad visual systems. In addition, the data

suggest that auditionrd vision are related at birth in a wanner tbat is

not purely reflexive.
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