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ABSTRACT

This study was designed to test two alternate

. hypotheses reggrding theé neanlng of increased lateral head movements

.in infants during experiments in which the mothers' voices were
displaced from their faces. One interpretation is that the lateral
looking LeSPONSES of the infants-are attrlbutable'to.maturatlonal
-effects 'oh the ihfants! physiological capgcity to orient toaard the’
lateral souné stimulus during the displacement conditlon. Theusecond
inte pretatlon is that violations of ‘the intermodal person schema
occerred when the infant was presented with displaced face-voice
pairs, which resulted in increased locking, head turning, or- generaL
exploration. A sampie of 7 one-month-old and 10 four-month-old .
.full-term, home-reared Caucasian infants of -both seXes:were tested

.- individudlly. There were four general experigental- condjitions: (1)

.normal: either mother or adult female stranger presented to the
ipfant wWith her voice transmitted through the center speaker- (2)

)

displacenent: mother or 'stranget presented with her voice transgitted -

. through a side speaker; (3) discrepancy: ‘either mother or stranger

presented with the voice of thé other transmitted throught the_center

*\speaker and (u) control: Tace or voice of mother or stranger

presented alone. Results were interpreted as supporting:a. .
differential pattern of responding by infants as early as the flrst
month of life to violation of the person schema through dzstortlon in
the vzsual-audltory organization of that schema. (JWB)- .
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' intérmodal Persop Schema in Infancy:

In their procedure the mother 8 voice was displaced -from

ceive integrated intermodai stimuli.

..(]

af
s
. . -

5

‘Michael Lewis and Laurie Hurowitz

Educational Testing Service

I4

N

-

/

U's DEPARTMENTOF HEALTH,
EDUCATION & WELFARE

NATIONAL INSTITUTE OF

°

EDUcATION

..THIS DOCUMENT
«;F.OUCED ExacTLY

“THE PERSONOR O
A“NNGIT POINTS
STATED DO NOT
SENT OFFICIAL N
EDuCATION 905,

Perception Within‘a Common Auditory—Visual Space1

¢ .’

L

~\

HAS BEEN REPRQ. ¢
AS RECEIVEU FROM
RGANIZATION ORIGIN-
OF VIEW OR OPINIONS
NECESSARtLY REPRE-
ATIONALINSTITUTEOF

TION OR POLICY

* Aronson and Rosenbloom (l97l) studied integrated audio-visual processing

with,infants 30,to 55 days old\to explore the hypothesis that 'infants per-

To test this hypothesis, audio-visual

discrepancies emanating from a common spatial location, the infant's :mother,
/.

.y

The development of the vbry yOung'infant's ability to process intermodal

stimuli in a common spatial location.has been studied in several. experiments.’

her face. Aronson and Rosenbloom hypothesized that these discrepancies would

. ‘ 4 5
distress, agitate, confuse or upset the infagts.

-~

~ .
~

‘

.behaviors under the discrepant conaition of audio-visual displacement.

In a replication study modifying several of the Aronson and Rosenbloom

methodological procedures, McGurk and ' Lewis (1974) studied intermodal inte-

C:T) displacement of the mother s face and voice (including ihfant vocalizations,
A\

}7:::> ,head turning were re;orded. McGurk and leﬁis (1974) did not find a differential

month~old, infants.

&
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Again .the mother's voice was dfsplaced from her face©

*
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This project was supporte
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“w

a

gration of the person schema developmentally with oneé, four-, and seven-

“In addftion to measuring the infant' s~affective responding to audio~visual

4

v Program, Division of Research Resqurces, National Institutes of Health.

S -

For the 7 infants tested,

Aronson and Rosenbloom found that infarnts increased in tonguing or mouthing

<::> smiles/laughs, frowning, fret/crying and tonguing) exploratory behaviors Qf

1Paper presented at thé Easte®n Psychological Assotri ion meetings, Boston,
Magsachusetts, April 1977,
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increase in distress respoiiding related to the audio-visual violation, but

’ T

; . did report an increase in lateral head movemrent during the audio-visual

‘displacement conditions. The one-month olds evidenced ifcreased lateral head

P N . -
.

‘turning to“the‘direction of the‘mother'savoice, and 4 and 7 month‘olds

.
-

éignificantly incregseq lateral head movement to the sound of the mother s
[y B . ' ’
displaced voice. A simdldr/finding was aIso reported by Aronson .and Rosen-

bléom (1971). - C . , -

’

The common finding of both studies, that of -increased lateral head

Llateral head movement during audio-visual displacement. Such lateral. head

orientdii:n toward sound is consistent with observations of the localizing

v .

=‘abilities of infants. Evidence of the developing ability of the .infant to //

localize to sound has been.empirically demonstrated as early as the first

‘three ddys of life in a study by Turkewitz; Moreau, Birch and Davis. (1971) .

-~ < ~’

Thus, one,interpretation of the head'turning result is thét the lateral

.looking responses of the infants are attributable to maturational effects o

» 14 e ’

"of the developing physiological capacity of the infant to orient toward the

e'\ - / -
lateral sound stimulus durifig the displacement condition. " However, a second

LY -
.

,.interpretation ofAthe results is that violations of the'intermodal person . /

» ¢ L 4
schema occurred when the infant was, presented with displaced face-voice

pairs, which reéulted in increased looking, head turning or general explorationfi

To tesdt these competing interpretations, the~present study was- designed

. to replicate the McGurk ‘and Lewis (1974)\study as well as include additional

» .

conditions which would JVviolate the infant s audio-visual peyson schema but

¢

maintain the source of audiorvisual stimuli ih one common f ontal location. Ve

.and generaf'body movement }aises the question of the meaning of / o )




Is l“ ." * o ) ‘.>~ N
~ To* “achieve this we paired the mother's face with a female stranger s voice, N

/ ( ’

\
and the female stranger g face with the mother s voice. This discrepant :
variation of voice—face pairings was deVeloped to insure that. the intermodal

violation of the audio—visual stimuli was based on a learned association from

-

the infant{s experlencJ! The discrepancy condition of a learned integrated

.. Q -

person schema was achieved by exposing \Reinfant to a familiar voice with® an

.

unfamiliar face, and a familiar face with an unfamiliar voice. Furthet, we

- . o -

tncluded- a visual control eéndition where female face‘alone was frontally

L
g 1

presented ‘to thé infant, and a voice control condition where female voice
. alone wasﬁfrontally\ﬁresented to the.infant. Head movement and positive
" and negative affective responding were recorded for all cohddtions

.

Subjects:

o

infants (105 to ll9 days old)‘were studied The sample in luded full—term,

home-~reared Qaucasian infants of both sexes.
7

.“PrOcedure;

The laboratory‘arrangements were the same zs tHos reported'by McGurk‘;

»

infant seat was located on the floor facing he lexiglas .The seat provideds“
[l "

- Directly in front of the infant se t, lso .on the floor, was a monophonic ) )
. \ Y
\7 :"v
speaker. There were two additional modoph-nic speakers, One.located lOl cm o




)

tqathe‘left of ghe infant seat and one located the same distance'to\the right of

the seat. On'the adult side of the Plexiglas was a small thair facing the infantc

- .

seat approximately 125 cm from the seat; and a hand microphone which was attached
N i 4 A . »
to all three speakers. Each.section'of the experimental Troom had a"door ‘for

discrete access as well as a ore-way viewlng mirror. T

-

-

In a second troom adjoining the infant section of the experi@ental

K
room, the -adult participant who was-not present ‘in front of _the infan;'could

- %

observe the infant through a- one-way mirror, though the adult «participant
remained uninformed about the auditory input din the {J?ant section. There

was a hand microphone in this room connected to the three speakers in the
. : 4 :

infant section. .o . N
In a third room, an experimenter manipulated the control keys which
~ /L

determined the operative Status of the adult microphones and the speakers

-

A

in the infant section. In this room there was also a* television monitor

and a second experihenter who recorded the infants respsnses from!the .
/. ,

monitor while remaining uninformed ahout the auditory ihput in the infant
- : “ ok

section. The recording camera was mounted abdve the small adult chair. «

~

facing the partition and the iﬁfant in the experimental-room,

' . N

'

' A1l of the infants were tested indiV1dually. Throughout the procedure,
- . / /
the mother and stranger spoke continuously from their designated locations.

Both mother and stranger were never aware of~which voice the infant‘was

hearing during the experiméhtal sequences. Thegstimuiﬁé voice was transmitted

P

through.either the SEnter Speaker “or the speaker to the right of the infant

)

/ - . '
-~

their voice levelsyto equalize the sound whep\f;ansmitted ta the infant section.'

g 5 i ' 7 -




There were, four general experimental con&itions. The‘ﬂ%rmal conditfon
N R L -\l)' & -, >
was a presentation of an integrated person schema where tkﬁifemale~adplt ‘.

‘v

(mother female strdnger) faced the infant while her voice was transmitted

&
from the center speaker. The displacement condition.wés a preseﬁtation of a

’ .

female adult (mother, female stranger) facing the: ?nfant with her voice

s

. »

transmitted from the right speaker. The discre%ancz Conditinn was'a preseztation .

. of either the mother’ s face with the strange\female voice through the center

Y
* i

‘_ speaker or the mother s voice with the stran?er 'S face. éThe fourth condition
. . '
consisted of two control procedures. °The visﬂal control condition_was.a-‘

- ) L3 -l
presentation of the femal& adult (mother,.female stranger) facing the infant

»

with no auditogy input while the auditory éontgol condition was the.transmizsion
. e ’ ) ¢

Cof a&femalé adult; voice (mother, femaléuetranger) through the center'speaker

) with no adult facing.thelinfant, ff‘i‘ . , \ ' ; . ) . CL
: Theﬁorder of p;esentation of Ehese ten stimulus condition ‘was randomized,

*and 3Q;seconds each‘in.du?:t;dn; The interrater relia?ilities.fn.theadependent

measures were .77 (look forward), .98 (laok mdght), ".70 .(look down, look

~ -*

left), .76 (vocalize), .98 (smile/laugh), .92 (vawn), .96-(fret/cry), and

,.82 forvthe‘composite variable of total looks (forward, fight, down,*left).

. - . - N
. ! . . - o : .. A .
-Results:u R . A . .-

-

Similar to the.findings of McGur‘ and Lewis (1974) both positive and .‘
negative affective responding pcdtrred‘ extremely low frequency adgoss ‘
all conditions. Vocali?asions occurred én a low frEquéncy (. 48) across all ,
‘conditions Smile/laugh‘was not recorded for any one-month-old infant, ‘and
occﬁrred_at a low frequency forﬁfour month olds (.12). Across conditions
frowning and fret/cry also occurred infrequently, %O and'.43 respectively.:




© // A ! ) - f *
L] . 4 ’
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4 ~ o b e ‘ ; e
A comparisoh of the normal maternal fa)ce-voice pairings and isplaced i
¢ : i - 4

_ " ‘maternal face-voice pairings showed incredsed Jdteral head'ﬁm\re,gent undex - T
.o r ’ X ‘! - " ) ' ‘

the d!Splacett condition although .the diff‘er nce failed to reach significance._\

', v

the displacement than in the normal‘

» Ly

¢ of total head turnings occurred duri

3 condition (p<¢’ 05 by Wilcoxon sigm”test Siege'l 1936) ' The failure to

-y 4

Y

‘replicate the earlier findings bf the mpther alone) displacement effect nAy have

.- been due to the smaller number of subjects in the present sample.

. s . _,1 ¢

PN .

L . ' Insert Figure 1 about here
“« . ‘ ‘. }
. / - <, P , ) - ‘ .
"The pattern of total looking_biaxavior for one~ and four-month-olds combined '

. . <
T

. Lo .. ! . ‘ . .
- ié* illustrated in Figure 1. A Friedman's-AnaIysis of, Variance by rank

»*

£

(Siegel 1956) indicated an overall significant difference across co;nd;u:iotg

o At
X " <. 05) There was a general i‘%rease in head turning during ‘the violation

cond'ition}in relation to the normal condition. The. greatest amount of total

head movement occurred in the discrepancy, and control c6nditions while

”

the lowest frequency occurred during the normal condition. : R A L

. - o . "

:ﬁ comparison of the discrepanc’y and normal condé.tions (Wilcoxon sign

test, Siegel "1956) of the, one-month-olds for the combined mother-stranger

' k) . A

data indicated increased looking behaviors during the discrepancy condition

3 .

- (p< 06) Th.is Was also tsignificant for the four-%nth-olds and ther combined - o

g

' . age data (pQ 05, p{ 03, respectively) T ‘ s ° o t,

- Ty R ' 4

L R Whil;z the control conditions were not: ﬁtially- conceived of, as'a type °
< \‘\' " e ‘

. D)
.o of violation condition, the’ results indicate that the face-alon,e, voice-alone

. ; . . <
" ’ st:ﬁnuli resultéd “irh an increase in head movement for the combined ages (Wilcoxon o "
- . “ ’ -~ ‘1

e M','__d__ sign test, P < 05) Evidence of the infant’' s, differential responding to .t

LT e M tmeemtacaes T taaamet s tmamas f ATATmema i n

. R ’
o .
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'in looking cannot be accounted for by auditory ld%alization

. T . L \

. s Discussion; (°

s study supportJthe hypothesis of a differential
P .

“The results of t

‘.responding pattern of infants as éarly as the first month of life to violation

-of the person schema through distortion in the visual-auditory organization

5 . N3
of that schema, The nature of t#e infant s response, as measured in the present

study, is not a stressful affective reaction but rather an’ exploratory response

v
~

of increased.looking behaviors to conditions;Which'violate the infant's,

expectation of the person schema. Thus, no study has shown neggative affect

to violation, although Aronson.and Rosenbloom's may have if we hold that
) ’ T i ’)' L.
tonguing‘constitutes negative affect, a somewhat less than plausible hypothesis.

) ,. The results of our discrepancy condition lead us to believ} that increases

s suggested
by McGurk and Lewis (1974), since the face-voice mismatch come§ from the ‘same

location in space_ Rather we must, conclude that the increased looking behaviors

NS

. reflect an exploratory response by the infant to the violations of an in-

tegrated audiq-visual person schema. This may explain the infants' behavior .

during the control conditions, which also elicited high exploratory behaviors,
v

While in natural settings infants observe an adult's face without hearing

Vocalizations, or hear an adult s voice withput seeing a face, the particular
-t
] ~ ‘\ - P

, experimental canditions of this study may have failed in simulating these .~

L 4 ] 1

‘ naturally occuring situations. .In the face-alone coqdition the adult was in

-

close proximity to the infant, and the adult's 1ips were moving although the -.

-

[

n‘infant heard no auditory input. In the voice—alone condition, an adult voioe

- ) ! ’ *
t

‘ « . < .
. . . " ~

-




. was transmifted from a‘speaker‘in close proxi%ity fo, and in.froét,of:the )
o infaht, although there was no accompanying'adult'figure. ﬁach of thé'conj.' )
| ditions may have somewhat violated. the infant's person schema : —_— '
: 7, ) Intersensory organization has not been“considered to exist at birth or

w o . - “ oI s

. soon after, but~rather .develops as the infant acquires higher order schema’
(Piaget, 1952) _The present study along wiﬁh others (Aronson & Rosenbloom,

o \ "1971; McGurk & Lewis, ‘1974) indicates thatin&ersensory organization, at least
. \'\ kS

around person schema, develops before 4 months of*age andﬂpossibly as early E f
as»l month: Moreover, recént data on imitation,é'prior to the onset of L f -
" v -} ~
. circular reactions, have been demonstrated (Bower§f1976). These tYpes'of ml

. ‘ , “ .
o results mav force us to conclude that rather than building more complex ) ’ .o
- . schema from simple ones, these complex schema may be part of the organism'sf B
capacity from the beginning of life. . - : . .
: We cannot sav that 4ll intersensory organization develops,as,a general‘ _ .

T;~‘“' case this early %ince there may be decalage between the deVelopment of ' |
i .. ﬁﬁ' . ‘
5 person schema and all other schéma, e. g., person preceding obJect schema (Bell, 1970)
] B A

Whether reflecting 2, general organizational skill or a specific one centering

LAY

ST around person schema, tﬁe fdet that person-schema develops so early may be e
) . ¥ c a .
used 'to’argue for the imporéance of social objects and caregivers for the i .
. ] ) 4
developmenk\and organization of cognitive function, ‘a point receiving increased

[}

attention (Bates, Benigni, Brétherton, Camaiopi,, & Volterra, 1977; Hurowitz, e,

..
» .
- .

4 ‘ ) . I b . * '
1977; Lewis & Cherry, .1977). L . fir A ) . .
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