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‘ ~ Abs t,;;nct ’
m,'s,tudy investigated whether there is a functional relation between the
auditory and visusl systems in the human newbom beyond reflexive organiza-
tion. Through the use of :lnfrax:;d corneal reflection video tape rgE;m
visual activity was wonitored in 16 newborms. Infa.m:a were observed in

total darkness and while monocularly viewing a vertical bar presented either
in the left or right part of the viaual field. Sound was presented ipsilateral
md co;:tulntenl to the‘ bar, Sound produced looking first toward the source
snd then avay from the source, there?j spatially‘ bia;:lng exploratory visusal
.bshavior, '
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Spatial Effacts of Sound on Visual Activity in Human Nevborys

&

Most ps'ycbol‘og:lsts hold the extreme emp:lr:lal::l'c view that auditory and
visual space are totally dissocisted in the newborn. However, work on sound
localization lug.sesl:a at least a reflexive relation bc:mn‘aidngla eye move-
menta and the direction of a source of sound (a.g., Turkewitz, Birch, Moreau,
Levy, & Cormwell, 1966; Wertheimer, 1961). Stronger auditor-y-v:lsul relations
may exist in the newborn; but sound stimuli have been extremely brief in
st previous studies. A certain period of time may be requ:ired for the
nevborn’e visuval systam to conform to spatial requirements of auditory input.
In addition, visual input generally has not heen uged in conjmcl::lzon vith the
auditory event. Visual aupport may be necessary to enabie ¢ sps;::lally
meaningful response to sourd at birth.

The study I shall report was dt-u:lsned to mmtis;te the possibility
that at birth there exists a finctional, spatial organization between the
auditory and visual systems beyond the reflexf{ve orgamization reported in
. sarlier gtudies. Stimulus conditions were ciwaen to snable the study of
tonic rather than phasic apatial responding, and the method involved detailed
measurement of visual activity by corneal reflection video tape recording.

Method

Subjects. Sixteen normal, full-term infants (mean age: 45.8 hr; mean
birth weight: 7 1b 3 oz) served as subjects.

Procedure. Awake, wide-eyed newboms were selected for observation
and mu:tnken to the laboratory which was a small room in the newboin
nursery of Swedish Hospital, Englewood, Colorado. A metal-framed wooden

cabinet accommodated the infant and the equipment for recording eye movements
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in a padded euppcrt so that one eye was in the field of the camera. The
unrecorded eye was océludsd with a sterile Telf; bandage. One experimenter
presented e pacifier at the infant's midline which controlled both state’

e AT

md head position. Another experimenter operated the equimht and controlled
presentation of the visusl and auditory stimuli. Auditory stimuli were

~ presented at specified times through speskers placed 20 ¢m lateral to the

right and left ears.

Insert Figure 1 about here

Eys movement records were obtained with an infrared TV camers mounted
vertically above the ceni:ar of the stimulus screea. Infrared lights were
aiso plnccd above the stimulus screen 8o that their bcm passed through
precalibrated poaitions of the at:ululus plane and converged at the location
of the infant's eye. The reflection of the infrared sources on the infant's

cernea provided refersnce markers which were used Jater to determine fixation

poaitions. A television monitor was available to observe the video output.
Stimuli. The visusl stimuli were spray painted on aluminum window

screens which were glid into position above the infant?: Four stimuli (Figure

2) - were prepared. Each consisted of e white, vertical bar 3.2 em wide (approx-
imately 7.5°) on a black ground. The four stimuli differed only in the
location of the bar--right and left bars for both right and left eyes (sh:l.fl:ed.
in tha fieid in the direction of the recorded eye). The auditory stimulus

wvas 40 saconds of a repeating lé-second loop of a male reading an excerpt

from a childzen's poem in e modulated voice.
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enlb:lmtion were promted. The e:cpe:‘.untal sequence of visual and audﬂ:ory

v

Insart Figure 2 about here

All poesible c.onb:l.utiona of auditory and visusl atinul:l. alone ox. in

mn varied for £our experimentai groups (gi 4)e 'rheu group: *con:ained
an equal nllsbcr of nales and famlu-—half of which were permitted to look
with their right and half with their left eye.

_The timing uquencei for the experimsntal gtm:ps are shown in Figure 3.
Groups 1 and 2 were presented a 1éft bar;. mups' 3 and 4 were preionted a
right ber. The bar was presanted twize for 60 uconds interspersdd w:u:h
dark control periods. The timing of visual cmta was 40 seconds da:k-»ﬁo
saconds 11@:-5-#0 seconds dark—60 seconds 1ight~—40 seconds dark. The
;uﬁitory stimulus was presented four timee for 40 seconds each, intersparsed
with 20-second silent control periods., Each subject hesrd ths stimulus
twice on the right and twice on the left. The sound order for groups 1 and

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

Note that @ach infant heard tha sound both ipsilateral and contralateral
to the bar,

Insert Figure 3 about hera

Deeign. The experimental design permitted axamination of several
fectors. Those which convern us here were Visual Condition (Light and Dark),
Bar 8ide (Left and Right), Auditory Condition (Sound and Silence), Auditory
8ide, (Left and Right) and Eye Rec.ot'ded (left and Right). Visual Condition,

Auditcry Condition, and Auditory Side wsre within-subject variables; Bar
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Side and Eye-Recorded were hetween-gsubject varisbles.
' -' Rss_ulta
The scoring method Has been described in detail elsewhere (Haith, 1969).
It provldadra_;” record of fixation position, sampled each half second for each
infant. These data were fu:ther analyzed to obtain various ;anuters of }
scanning., However, I shall discuss meinly datz pertaining to direction of
gaze. The basic datum for analysia was mean fixation point on the X-axis
for each period. A mean X-fixation of 0.0 corresponds to central looking,
,_ % negative mean X-fization corresponds to looking in the left of the field,
a poeitive value indicates looking in the right of the field.
Pigure 4 shows mean X-fixation as a function of Auditory Side for 20~
second periods at the beginning and end of sound presentetion. The date
show thet eubjects fixated ;l.pailateral to the sound et the beginning of e
sound period but in a direction awil‘y; from the sound at the end of a sound -
period, ¥ (1,12) = 11,41, p < .0l. This was true for both dark and light,
although the éféact was stronger in the light. Of course, this relation did---

not hold for comparable silent pcfiods.

Insert l’:l&ure 4 about here

To further analyze location of fixations on the X-axis, the mean absolute
value of the deviation from the center of the bar was computed for each condi-
tion., This permitted more direct comparisons between groups who viewed bars.
at different locations in the field.

Piret, it is worth noting that the directlional effect of sound affected

acanping of the bar, At the beginning of a sound period infants fixated
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' closer to the bar for sound ipsilateral rathsr than contralateral to the bar.
At-the end of a sound pariod infants f:l.xat;.d closer to the bar for sound
M rather “than ipsilateral to the bar. This effect was true for
12 of 15 newborna who showed a difference (° = 5.40,.p < +025). Scanning
of the bar was different during Sound and Silent pericds. Scanning wis more
constrained to the har at the beginning and lesa constrained at th; end of
1pail,nura1fsou?nd than in aﬂms periods. The opposite was trua for contra-
latersl gowmd. These f{indings were not trua in darkness. :Ihul sound did
not merely increase bar scanning by shifting fixations but appeared to affect
tha way in wvhich the ba;s were scanned as well.
Dia;:usaiog

The major purpose of the atudy was to investigate the effectsvof
lateralized sound on vigual activity. Lateralized suditory stimulation
produced fixations first in the directions of sound and then #way from sound.
‘Chun, Pawsat, and Forster (1960) reported that young infants responded to
sound simply by visual roving in the borizoutal plane. Detailed examination
here haa revealed that the effects of sound sre not as general as they

suspected. Lateralized sound does lead to viaual roving, but the movement

has a specific directiocnal relation to the locus of sound.

TIP response to lateralized sound possibly serves the fumction of
hcﬂi;atmg detection of visual eventa on the side ipsilateral to the sound.
In this study 8 changing auditory event occurred with an unchanging visual
svent. This may have cauced newborns to search for a visual event whicth
chenged correspondingly, a search that necessarily led them away from the
sound source to the contralateral side. If so, the interesting hypothesis

ariges that the development of an appreciation of auditory-visual apatial
®
8




relations may be fairly plastic. That is, the mewborn may be prepared to
lekm about auditory-visual events wvhose componeunts are not necessarily
spatially consonant. - The newbom may be sensitive to many types t;f cCOorTAg~
pondences between auditory and visual information which specify the same
event. Common spatial location is likely a prepotent type of correspondence,
but other types, such as common variations in rhythm, intensity, and movement
say be equally 1mportam:.for the newborn. (These possibilities are currently
- baing explored experimentally.) .

Barl:lertsl:'udies (Mendelson & Heith, in press) showing an effect of sound
on visual s;:ann:lng are open to the interpretation that sound produces a non-
spacific state change. However, the epatial effect of sound on scanning
caanot solely be a function of stimulus induced stace changes. The effect
of sound outlasted a brief post-suditory-onset interval which also suggests
that it was not a function of phasix orienting,” alchough it may be a tonic
component of the orientation reaction.

The current study then has helped clarify ambiguities concerning effects
of lateralized auditory input at birth. The effect of sound on scemning has
a directional basis which precludes an exclusive state-change interpretation
of the link between auditory and visual systems. In addition, the data
suggest that sudition and vision are Telated at birth in a usnner that is

not purely reflexive.
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Figure 1. Schematic nutline of recording apparatus.
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