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ot T ' . L
N . ( L The infant's capaeity to visually localize auditory stinuli
:*.fx' ' : ,,._. . 1,‘_,:.1. » L ._..
: has bsen demonstrated iin several studies.‘ Wertheimer (1961) reported L
§ that his daughter, less thsn 10 minutes after birth ' responded with
g ~ coordinated eye movem‘ents to the 1ocation ot‘ a toy olioker.; Similarly,- .

< Piaget (1952) desoribed a series ot‘ observations (obs.. ‘Hl-ltg) in whieh

g . his ohildren visually looated their oalling father.‘ 'l‘he orientation Y

.' " response”include-d" h:"ix{td turniog and eye ‘movements. . ’In a more structured .
B ) design, ‘ utilizing head turning as: the dependent measure, Leventhal and . L
; ': ~ !I:ipsitt (19611) ocncluded that 1 to ll day old inrants can discriminate e
S n "‘:""?,i:.,'_,i.,f.T_Ij so“undi loeation. by alsd noted that this ability is’ attenuated Hith
‘, % s , .reduosd sound ‘reverberation '_: ~ T "*'.‘ ) _
Ef /I :"-_"-'__._;; ‘ °“.' ’A: Although some type of‘ intermodsl coordination is apparent from /g
i - \ ’, thess studies, no information has beeni’ provided as to the eognitive '
L‘“ b - ' process involved in this integration. Piaget interpreted t‘rom his~ ’
' é ) observetions that it is impossible to determine whether the visual
‘ oriestating ,-esponse wasasimple aeoommosiation to the auditory stimulus;
’ ' '-"4:4 or cognitive searoh for the int‘ormative stimulus. s 'I'he formar (passivek;-t e
' Z - ., L : assooiation) is oharacterized as a responee’é‘oontroll;d by the “:.-ﬂ ~ )
‘ o e;xsiromeut The int‘ant responds to stimulation uith the assimilatory
. ,— o i ;'schemalt’ahhe h;s availeble to him. “The visual orientating response is i
e . one of* several ﬂassimilatory respon:es available at that age.A In the .
. ‘ " latter cb'ndition (aotive association) tlte auditory stimulus is -
n e ““:'- interpreted as a signal carrying relevant 1nt‘ormation about the source.
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ol auditory 1nformat:ion. Implioit :[n this notion is an expeotaney thab *the

b 3 '";-'

perceived visual stimulus "will be veridioal Hit.h the auditory

'
.-
Y
-
a
'
'y
'
- .

" responsa is 1nterpreted as an aet:l.ve assimilatory responae?to th\e; ‘:“.:'

"'".' auditory st.:l.xnulus.

'.‘. -, . B . . - -
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infonmation.k Only 1n this latter condition,'

when the expeotanoy can be

deteeted, can the cognitive strueture o.t’ common auditor-y visual apace lge

e

McGur'k et al

Tz arranged to bfo;ﬂluoe

o

two oongruous

S apker and stranger's

u—.‘_:‘




B _\‘.

dependent‘. variable was the amount of distress exhihite% :Ln the A-'* -

inoongruous oondition in relation % the congruous condition. 'I'his was

measured several waya.. Four vieua_l fixat:l.on measures were ueed maan

length ot‘ f:l.rat fixation, number of t‘ixations, .duratiom ot‘ fixation, and

.Several of the olggr male and..t‘emale aubJeota direoted their

fixation to the epeaker dur:Lng the congruent oondition a.nd away from the

spe aker during the :Lnoongruent condition.-_ Neither- measu.r-e was f‘ e —l»'z,"

3 nificant ;Ln the second trial ser:l.es.. Cohen postulated that the l

disruption of the vieual beha\uour 1n the inoongruous condition

v

month old -Speoifically, she believed that the laok of‘ an enoompassing

distress measure indicated the fra.g:l.lity of auditory—visual aaaocia'tion

refleeted the ,level of perceptual—cognitive development :Ln the e.i.ght- A t -




4...-...‘...,...- e ...-"‘ oyt
- .4' g U ] 3

In the:l.r experiment, the :I.nfants were seatod 1n

an 1nfant ohair. “The:l.r npt:hexvs ueqe 1ooated tuo reet away :l.n an

N od

ﬁg,jaoent room.-

-0 LA S S .-.‘

: -_waa simulaged --by ffh ba].anceg 'qutput.

}'—'

Te el o =

quaker- :; n’he =pea:ker was, uompletely “dé‘in nant. 0 _':

lﬁarbalanqed 1efb na:‘

it -

RENEYT

s _". several overt'. béhavioural measuneg as* K

P '.,‘.. i

- cond!tion.. No et‘t‘eet o dirreranual_”E&’erotiusxﬁq%ev e

from these studies that 1t. was the--d:l.sorepant audio ‘and visual

. & i e N o) 5 ..4_. .'...

:l.nforma.t:lon and ct simply the ,sh:lﬂ: :Ln spea.ker ba.lance' ‘that produce

';'-

P Ly

age of the sample,

(Y

.' - hMoGurk-’end Lewié (197&) uer-e or:l.tipal of‘ the h*onson and

to be a valid :Lndioator of; inrant. distreaa.- . 3 ,-
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a instead ot" two. were situated in the infant's room..

was looated on a panel in front of the infant.

. ~"uas oongrneﬁt/in Conditiona 3 and k,

‘ Ivinoongruous oondition for the two older groups.

B < s Al

<
¢
v

s Heller

McGurk and Lewis attempted to replioate the Aronson and Rosenbloom L -

” ' 4

etudy, adding several modif‘ioations. In their experiment, HoGurk and e -
e &\h ’ / \ o

_Lewis .used one,q t‘our and seven mo‘hth old infants. Th.ree audio speakers, ,

The two apeakers

" .7

'remained at either side of‘ the infant's head.v' The additional speaker E

p
‘ Only one- speaker
,operated at a time. : Voioe looation was not simulated by speaker
lbalanee’ the oongruous condition was (}intained by the output of the o
"‘front speaker. The sequence ot‘ presentation, oritioized in the Aronson )
'ana Rosenbloom design, was controlled in the HcGurk and Lewis study. :

—

"-Four 30 seoond presentations were giveh in suooession., rVoioe—looation

In Conditions 2 and 3, voice

2
‘ looation was presented’ randomly lef‘t-righ(t or. right-lef‘t 62Mo(iurl: and
Leuie ueed aeveral dependent meaeures. Crying and fretting, frowning,

-t )
'tongue protrusions, and vocalizations oocurred infrequently and were not' ‘

/Fignifioant.l At fotr monthe, smiling ooourred to a greater extent

during Condition 1 only. The number of head turns was di!‘ferent in@he

. The direction of the

‘., -

A"head turn waa toward the sound source.' HeGurk and Lewis ooncluded that

,although the older infants reeponded to the sound 1oeation, the laok of
’an adequate distress index supported the notion that auditory and visual

: ;input are not coordinated by infanta ‘of* these agea. They maintained

that there was no evidenoe that the infant has an expeotanoy of‘ faoe and' .

'voiee ooeupying the same spatial location. ‘l'he development of suoh a .

relationehip, in their view, remains an open question. ' ; _
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"Heller

Condry, Haltom and Neisser (1977) Further examined common
o -

) auditory-visual,space perception in infants agedfa to 8 weeks of age.
iy .
The.- infant's mother stood directly in front of tbe infant and talked

E very softly to him Heq voiee was amplified through one or both

_speakers situated at either side of the dnfant's. head Congruent

]

~‘auditory-visual information was simulated by balanoing the speaker j .'-i”“

‘output In the ineongruent conditions speaker balance was adjusted so

l? that one of the two speakers was completely dominant. The dependent

e Sk

:-measures Here tongue protrusions, head orientation (1eft, righf or -

1

_center) and emotional state. No significant effect was obtain d.tn-

" '_ Condry ‘et. al. noted, o although several of .the infants may. .ave'
flnotioed the new location of their mothers' voioes, none was dis ressed
';‘by ‘the - disorepancy between its auditory and its visual 1oeation."-.$hey '

fadded that. the Aronson and Roaenbloom (1971) method makes two R ;

iassumptions' that infants oombine auditory and visual informatio, and "h
."'that they are" distressed when there is a discrepancy between the t"?i f
' iCondry et al. ooncluded that their failure to replicate may only mean;

that the second of the two assumptions is incorreot.

In the present study, a further examination of the infantisf.

- capaoity to integrate audio and visual information was completed.» The

;;,:~presentation was .a modification of those used by Aronson and Rosenbloom

N N
(1971) and HeGurk and Lewis (1974) Instead of plaoing the - ccmmunicator‘

~

(the human who was apparently speaking to the infant) in a separare,

Fk

) ~{', The infant uas presented with five different conditions. a)

- froom, he was in the same room as the infant miming the audio tra

e

ST R R

- % T e e

s
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té ’ ‘Heller = o C e e #
; S N L: :Baseline~ auditory and’ visual information congruent, oommunicator ;
g.. direotly in frontﬁof the infant b) Congruent-Hovement. auditory andi, ?
"fg. - visual information congruent, communicator moving at one side of the .;’
,l% a";.’ Lo o infant, c) Congruent-Stationary. auditory and visual information " %
"§% i | congruent, communicator stationary at one - side of the infant d) B
.:é 2 : 4Inoongruent-Movement. auditory and visual information incongruent,.'i'
{E . ;communicator moving at one side of the infant, e) Incongruent-'
‘ﬁ_ :ééa;avf'-u'"jaistationary. auditory and visual information incongruent, communicatorr_V“
é: |:;f stationary at one side of the infant. At. all times throughout the .
ﬁlé' c ,‘; S ,presentation the communicator attempted to- maintain eye contact and SRS
R s ' .»"'talk" to' the infant | o o )
¥ In the movement conditions the communicator and the voice‘ 3
{ :j'{- ' = :‘moved at the same rate, but not always in the same direction. ‘In the ’ ) |
‘ L : S ,Ju'Congruent-Hovement condition, the sound moved inAthe same direction as
‘ '23':.: . :.’L j;,}dj'“theicommunicator. However, in the Incongruent-Hovement condition the
’ ;--. .1:9 o --sound moved in the opposite direction to the communioator. In the B
: % ,~" "‘ - n ;Baseline and Stationary conditions, the voice and the communicator W g}:
. 'i L _,}' t\remained at one location.; In the Baeeline and Congruent-Stationary ‘\ ;Ed
) @' ‘_.; - -Af:'eonditions, voice and communicator were at the*same location, while in N "v'
.i;f o N:} o - %ithe Ineongruent-stationary eondition the voice and the oommunioator were . |
- é ; .{n ‘on opposite éidea .of' the infant. ' \;'" . |
'T ,é', ¥ - -I?“>.'f .'Hj‘l In the oongruent oonditfona, Cohgruent-Movement and Congruent- "
if,%'; ,:‘ - ”3{, ' '"Stationary, an infant may perceive the presentation in one of several
.fi‘ o - ‘?u;" ways.» He may. a) attend to one stimulue, auditory or visual, and ignore :
N éf‘”f; i' :I'ti the other, b) attend to both simuli as dieorete elements ocfupying a-f‘:
'Elﬁr .: '.‘l' ;< . C fAil,ﬁx‘sv ?g ‘“', . ‘:,'V';'. An'l'“l '~
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common location, or a) perceive the presentation as a’ stimulus complex.

',Only the ' third alternative represents common auditory-visual space

B between the auditory and visual stimuli. Presentation of an incongruent

3perception., If the infant processes the information in one of the first
two forms, then either ‘the presentation fails to adequately simulate a. .h

unatural speech act or the infant has not yet learned the re&ationship

jcondition, IncongruentMovement or. Incongruent-Stationary, to an infant

“,'who does not understand the auditory-visual relationship should not

fviolate any expectation about those stimuli. Alternatively, if the

‘infant is exhibiting common auditory-visual space perception, then the '

'aincongruent conditions are improbable events and a violation of the

B conditions as incongruent events. Thus there should be little change inu'

, expectation of congruity of the two stimuli 4§f"

The infant's reaction to incongruent events’ will depend upon R

’ his/her interpretation of the situations.‘ The infant who has not

-

CN

_ developed an expectancy of the relationship betueen voice and speaker' '

should not perceive “the Incongruent-Movement and Incongruent-stationary.

e

“’his attention to the presentation and in his affective state. These

,infants should visually track stimulus movement in both movement

-,‘visual stimulus, the auditory stimulus, or both stimuli;:)'rhese infants T

‘conditions. In the incongruent conditions the child may attend to the

' should remain attentive for the’- duration of the presentation, showing

; ‘ . .
little emotional response to any condition. o _' S s
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'Stationary conditions.

R ".(1971 Vo
‘these studies failed to acknowledge that the child can react with

"interest to these incongruent events.

D s -1

. The’ infants uho have developed an expectancy of the

relationship between voice and speaker should differentially react to’

'the incongruent nature of the Incongruent—Movement and Incongruent-

.will react uith distress to this presentation [Aronson and Rosenbloom

McGurk and Lewis (197&), and Condry et al. (1977)]

A child will be distressed with

the incongruent informa&ion when he is frustrated that his expectancy is

. N4
v

T ,wrong or uhen he is unable to accommodate the new discrepant

. .. of attention to the presentation.

-'discrepant inf&rmation.

'5\;presentation.,

‘t‘as an,indexvof discrimination in several studies, e g.,

“information.‘It is predicted that these children will react with a .’

}neutral to negative affective state and uith a corresponding reduction

i .

the new inrormation either by reformulating their expeotancy or by

'::perceiving the presentation as a trick will be very- interested in the

\

N O@‘
positive affective state and with increased attention to the

7

S .
-

,to the overt behaviouigl measures. Changes in heart rate have been usedre

Hen-Tov,'~L'evine', and Lewis” (1966), and Hot‘fitts (1971) Cardiac '

deoeleration has been associated with sensory intake and attentiveness';lf"

‘ to the environment, whereas odrdiao acoeleration has been associated e

)

; with a defensive reaction to the environment (Campos. Emde, Gaensbauer,.

B I T

Generally, it has been predicted that the infant

_ However,'

Houever, children who can. accommodate

These children should react with a neutral to

In this study changes in heart rate were exsmined in aqdition -

Kagan, Henker, ‘

P ot e -,
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b and-Henderj'aon, 1975). It apnears' that e’;'en in°'\'re'ry joung 'i'nt‘a'nta,'
cardiac decelerations occur to evente which violate expectations )
N : & .
(CJ.i!‘ton, 1974) It is.}redioted that heart rate responsea will indicate DRI
2 whether the congruent and incongruent\ oonditions are discriminated and .
whether the\ response to the inoongruent condition ia one of attention to g
; or avoidance of the improbable event. Heart rate deceleration will be ] ¢
aaeo'ciated uith an attentive reaction to the incongruent conditions and
w heart rate acoeieration will be . aaeociated with a det'enaive reaponae to e
the incongruent oondition. . Wl R g AN
: B 3 J. P ) ." . i . o R e : R . ‘.'; ' s
l ) i . . :‘ - "‘ e . . ; < 4 ‘ “ .
49 4 . W= k- S X ey ¥
; '_., N N : ) - . y B ' o : JLEN i- 4 ' T ke l
5 TR 3 B D W “ i . R - A T s '.'.
° ¢ - q i & ‘ : V- v .:: . . % "., ‘-
., i ; ; N * B ) ET -ﬂa‘ . _ = . 3 "t : l
' ‘é;- . oo B M '.'_ - -l B . e oh . “ ." U
.l o - H N oo ‘_: __10__ ‘. : .

v Tas L



FO St R e ey
B U O s em & e  ine 4 eemem e e

B

vt s o

babies were used

Lo ‘v6 were not’ included beeause of‘ fussing and crying during the initial

e X pre-presentation adaptation period.; Data are reported ‘on. 118 subjeots, o o

24, male and 21 female. The subjects of eaeh sex were divided into three ° -
“A.'-age groups, roungest, 10 to 20 weeks (mean age 15 5 Weeks) t‘or males andv' |

:_ 10 to 23 weeks (mean age 16 75 Heeks) for f‘emales, middle, 19 to llo ““ -
" weeks (mean age 31 63 weeks) f‘or males and 20 to 37 weeks (mean age zé 5

. weeks) f‘or fenllea, and oldest 38 to 52 Hesks (mean age 1&3 25) f‘or "

#

)\ '"v‘”.the male ranges nere caused by the assignment of one 19 week old to the - A
,‘»“.middle age group and one 38 week old to the oldest age group. Overlaps -

( "".in the f‘emale age ranges were caused by ‘the assignment of one 20 Heek T
‘vold to the middle age group and ‘one 32 week old to the oldest age group. N
f—These overlaps oocurred because t‘he sub:}eots Here randomly assigned to ‘a _b N

:treatment group whennthey arrivsd at the laboratory Placement of
these children in their respective groups allowed ror: the complete : . o

T eounterbalanoing of sex, age, and presentation sequence.

' separated by a twe way mirror were used The larger acoustically tiled

e room was used as the presentation setting. A 2 7 m high semicircular

®
«
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. . . i

o T ) - .. . o ¥

. Heller -.: S . . 4
Co v 5 _ - . ' ~
. : .S_uh.ie_e.t_s_ Infants were 1ooated by parental response ‘to'an’ | .
adve“;'tisement placed in the looal ‘paper.’ All 'infants were Caucasian, |

living m or around the city of‘ sr.. John‘s. Dnly healthy, full‘ term . . |,

(e

A total of 51! i.nfants were brought to the laboratory. ’ Of‘ thesa E e

° e v 'l' 3

. ‘?

l ] ~ . g . ..

males and 32 to 51 weeks (mean age uu ueeks) for females Overlaps in

[}

e e o e At b
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Amr.atna 'I‘Horooms (3x27x55mand312x\1lm)
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o curtain (1 2 m radius) divided thia room.
- backdrop (Figure 1)

608) regularly spaoed around the curtain arc (Figure 2)

was construoted of‘ grey acoustic olothL

' passage.

o ;infants.j

"controls.

‘ .presentation.

CHeller . - = T ST o e e s

ot L e B RN U BT . .

The curtain was used as a

il

$ -

’uere placed at the height of the communicator's face,_approximately 1 5

o above the floor.

o8

This allowed unimpeded sound

The remainder of the curtain was made of heavy black paper.i

f“.-, -

ST H'the curtain to record the visual attention and racial expression or the 5;‘[?

i microphone was placed near the subject to record

\_\\

vooalizations. Tﬁe:audio.and visual responses of the infants Here

“ﬁwas illuminated by a- 100 watt light‘overhead and by the 1ight of a 600 -

LY

’fjwatt quartz lamp bounced off the ceiling from behind the curtain._¢ f

An observer and the remaining'apparatus were located in the

1:smaller room.-The audio oomponent of the presentation was recorded and

.\

| played on a Roberts 771x tape recorder at a comfortable listening level.

¢

B The audio output was fed into a speaker control module linked with the ;}.Wf

a-

i~'speakers.; The module consisted of an L-pad“and six speakerebalance

x..:_“

‘ ny speaker combination.. A speaker could be activated or silenced'" :%:f

without‘the characteristic "pop" associated with speaker.onset. The o

6

e - .,

='.:observer used the module to control the audio movement in the

™

‘;. '-.
s .

: 2ba1ance between each succagsive pair of speakers. fﬁ*:f"cn T

Behind the curtain were(six J I L.,speakers (model

The speakers o

The portion of curtain 1 5 to 1 7 m above the floor';,“

Two Shibaden FP 100 television cameras uere situated behind P

This'system allowed for a constant level of audio output with

Audio movement was creﬁted by the adjustment of speaker
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Figure 1. Photograph of the presentation side of the black
backdrop.
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Figure 2.
backdrop.

Photograph of the equipment side of the black
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Do 30). Thie unit allhwed two camera (split soreenP viewing ‘on one:'wz”""'iﬁ“"
Cemele .
~monitor.“

S

. recorded on a video-tape recorder.

ot

o

0 .
.

[T

This output along with the audio responSe of the infant was

e

RN redux were uaed for recording._”’w l; e T -;' ﬂf’. N . Zi'l- N'_' S

St

Heart rate was measured Qn a Beokman Dynograph (model 411) ,,it

'°"-with a. type h81b preamp and a type 9857 ooupler at ‘a paper epeed dr 15cm::..' . f€f~f :

: pervseo.. Three Smm skin eleotrodes in conJunotion with Speotra 3&0

= e < W .
. Wt = Lo e w

»oe o )
co - - . "
PEEFREEN LR B b . . w

Df}i y;igjjgggéﬂgzgaj The prooedure was explained when the infant and ;'f_. . ,f : gi

the parent uere brought into the presentation room.

e, .

aeated on a. chair situated at the oenter point of the speaker aro.. The ﬂ'“

The parent wae then K

infant sat in the lap of the parent.
s .
infant's natural mother. The electrodes were fixed to the inrant'

In all oaeee the parent uae the . E'HZ el "..

- ehest. The ground eleetrode wae plaoed approximately one inoh abOVe the." :"':v‘ ‘{;lv

navel, while the two aotive eleotrodes were placed approximately 2 5cm‘

-,»4,
K3

above*each nipple- This eleetrode plaoement had been suggested by

Moffitt (1971) An adaptation period folloued the electrode placement. ,L; %

The experimenter left the ‘room’ and the heart rate meaéhre uae'eﬁeoked.i

' *‘The mother and child were Left in the presentation room until the
: \ ,.. 7,. < ;)
infant quieted. The oommunioet6r entered the room and- began the 'fﬁf;

presentation as soon as. the infant quieted._ If the inrant did not quiet L

) - = i

he/she was removed from the study., :'-‘[ ,ﬂ'éffiarpnﬂ o

. (- PR
e . - vt .t

In‘this

e

o in rive minuted
~The preaentation began with the Beseline oondition.

condition, the oommunioator stood direotly in rront of therohild (point

>, LRl

A, Fisure 3) approximately one meter away.

, .-

The looation of the voice

. o .r‘ LT
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AT ' N was oongruent with the position of the communioator. At‘ter 20;aeconds.'- Wt et h
) AR N - & Baseline, the communioa_tor star-ted to move around the eur-tein ar-c. ' % ZZ

) 13 : . : o : 7 3 " e ., S Y

5 ; PO Thia 1n1tieted ‘oné .of _thé: two movement conditions., Halt‘ of ‘the infantea R PR

i RPN 'were presanted with the COngruent-Hovement condition and hair the I -
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= oondition, the direotion and rate ot‘ movement of l:he voioe wis the gxe

."'f i

' ‘beok to point A in the "Inconst‘uént-uovement oondiﬁion,,

N R .
wt r—
) - s M 5 o3 . A O\ .

.Of A74 of the arc pen 5 aeconda. Thua, .--movement around the'aro from

' . b o . .
R . N

_point A to point B or C required 10 seconde.. In the Congruent—!(ovement

5 > ¢ x-"“ vao

‘-

‘In'_th'e Inoongruent-uovemedt condition only tha w

' ,..»--,_ -, o2 .
\.-.. ag k. 3 A | u -'

located' on‘opp'oaite’ s ao seoonda,sa 'seoonﬂh o 1

=,.os-- e

C e e P ¢ - 'aéi

the oommunioator and“ the sound—.move& -from opposite sides ot tge in.t‘“an

i

ot e s Te
,,,l._‘ PO

- - * 5..— n ‘éa‘,_,,,"’"'rg ‘n""h
movement roz- the oomm,mioator and the sound was 1/11 ax'o- >
Once the voice ‘and. the 'communioator reaohed, point A, the.—Bé’s&liné, o f £
oondition waa presented a second time.

.1; iy . o
.' .--. %

Incongruent—Movement eondition. The communicator adopted a’ walking pace Lo e .

vement was the same.. The direotion of -voioe movement ey " E -

it , ,} bR
‘I;gt;;.(!ong:fmpi-sﬂtgetionﬁary »oondition:,"%oth voiee-. and; comnnicator w.ere : i :
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-Table 1 i R
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) . '_ Experimental Design ‘ ? ' ‘
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o IR Order. Congruent-Ineongruent ! .
. First Phase (60 seoonde)
! S Baseline ° : Congruent- o Congruent- ; Congruent-" -
) ‘ o Hovement. . -Stationary ' L Hovemeot
4 (?6, see‘.)".l (10 sec ) (20 eeo ) h (10 ‘sec.’) . .
I ' L Second Phase (60 eeoonde) ‘ ) .:,-‘
T " Baseline’ Inoongruent- . Inoongruent- - , Inoongi;ﬁeot‘y," '
Movement Station\;ry o Moveme'n“t. ER
- - (20 sec.) - (10 seo ) '.(20 seo.), ... (10 sec.)-
B Ordex" Inoongruent-Congruent
B . E B ‘_' Firer. Phaee (60 eeconds)
; ,_31" o .Ba'eel'i'ne' Inoongruent- ' Inoongruent- Incongruent- -
' Hovement St.ationary s Movement'..
. {20 sec,) ‘- (10 see ) (20 eeo.) (1Q sec.)
S | Seeond Phaee (60 seconds)
. .' - - -.B‘aj'eelin'e Congruent- - Congruent- C s Congruent- .
P BJ o Hevement Stationary Movement R
] R (20 séo.) (10800 ) (20 sec.) A,(‘IO_ B.BO.)'.‘ ST
: _ . Total Presentation 'rime = 120 seconds’
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jﬁfegtixitx on a separate oooasion, the two observers rated
‘g the emotional response of the infants from the vieeotape. The Coe .)""
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‘;evaluations were made aooording to a modified version of the Rioeuiti

'Aonly one of a possible nine points.

"interbeat intervals between the R spikes of eaoh beat and averaging
L across‘five-seeond intervals.

. 60 seconds to determine the average beats per minute.

. the experimental conditions.

;were made from the videotapes‘

;experimental presentation,

x

e e e

'blooks)

'the floor or baok to their m ther or eyes olosed.

P e ek E TP

7Soale of Affeotivity (Appendix B) which was reported in Grellong (1973)v

he ratings were made of 10 second blooks. In 921 of the cases, both

observers assigned a neutral score to the rating block. nThe natings of

the observers difrfered on only 12 oooaeions (1% of the totel number of g

In eaoh oase, the ratings ‘of- the two observers differed by

=3 . - 0"

. In the 12 instanoes where the S

2, .

observers differed, the rating closest to neutral yas aecepted

Hegnt_ﬂate Mean heart rate was oalculated by measuring the

o

The interbeet interval was divided into

Any interbeat

intervals ocourring at the termination point of a 5 second block were -

°. . . Lo o . ‘_" u . ot

.disoarded N o .

lisngl_znattgntign Heasurements of visual inattention to the
presentation were made by two independent observers who were unaware of
The observers were instruoted to measure e

the amount of time the infants were visually inattentive to the

.r’ .

presentation. Visual fnat ‘ntion was defined as eyes looking down at
These measurements -
the infants reoorded during the

Measur ments were made in 10 seoond blooks.
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' experimental 'presentation. Eighteen sub:]ects received at’ least one

highest positive rating was +1 and the lowest negative rating uas -ll ) o \‘

" Only two sub;]ects, a 16 week old male- and a 32 week old !‘eme.le, obtained _- A"-j

S PR

?fpresentation. The older female reoeived -H ratings throughout the f'i .. ;.f

'movement oonditions.‘ The Incongruent-Movement condition was the first

".were from the’ middle age groups and 5 were from the oldest age- groups.

" An analysis of this distribution revealed no significant effect or age

A,t:f_g_o_unj;x Only 21 of the ll8 subjects obtained an
affectivity rating other than neutral during anv part of the
positive rating and six received at least one negative rating. Three /

,subjects demonstrated both positive and negative af‘fectivity. The )

L]

Y -!4 --rating. The young male received a -ll rating during the second 10

seconds of the first baseline period and two other ‘times’ during the

Y

movement condition presented to her. Of‘ ‘the 21 subjects who obtained .an

a.!‘f‘ectivity score other than 0, 11 were from the youngest age groups 5

e

'cm Square(z) 3 43, P os. "‘,}_ IR . .'-‘*[ R : o

Hﬁ.ﬁﬂ.ﬂﬂ& Due to experimenter errar. the data for t‘ive

h Esubjects vere. inoomplete.‘ For tuo subjects, a 16 ueek old male and a-’ 140
';, week old male, the heart rates for the last 10 . seconds of . the
' “-presentation (10 seconds or movement) were 1ost For one - subject a 45

Y week old male, the final 20 seconds (10 seconds .of stationary and 10

seconds of movement) were lost For ‘one subJect, a 35 week old f‘emale, o

‘-the final 40 seconds “( 20 seconds of' atationary and 20 seconds of

"-'-movement) were lost, and for one subJeot, a uo week old male, the final
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-seoonds of movement) were lost'

. second minute (second phase) ot‘ the presentation.

- ,analysis ot‘ covariance ..

. heart rates.

f
Yo emis e et m———

50 seconds (10 secondsz of‘ baseline, 20 seconds ot' stationary and 20
All missing data were- lost during the

The data for the

[

first phase of the presentation ‘were complete.

I

' Prior to. botlhthe congruent and incongruent presentations a 20

‘seoond seline heart rate was recorded. The heart rates t‘or the t‘inal

, 10 seconds ot' each of the two baselines served aé covariates for an:

"

In this analysis, the congruent and incongruent

‘ ...data were adJusted according to the values of the preceding baseline

Thus, the varianoe associated w:lth the treatment effects

“v'was reduced by using the baseline scores as a covariate. : _T& Order ot‘

c e

presentation (Congruent-Incongruent and Incongruent Congruent), Sex ‘and’

Age (youngest, middle, and oldest) Here between-subjeots variables.

-

: Congruent Incongruent Movement-Stationar;r1 and Period (’first 10 seconds
oL and second ten seconds of experimental condition) were within—subject
-variables. The appropriate cell means were substituted f‘or the missing

. ,seoond phase data.

' The analysis of covariance was an appropriate stati&ical

A teohnique. as a significant amount of between-subjects and within- o

subjects variability ‘was associated with the covariates, F(1 36)>100. .

p< 001 and F(1,36) 21 27, p< 001, respectivelw A large number ot‘

"_aignificant contrast effects, ineluding several uninterpretable higher '

order interactions were obtained. 'l‘heee erfects included. the six way

hinteraction, Order ]E Sex X Age X Congruent x Hov.ement x Period,~ e

’ 2(2 36) 3 91&, p_< 05), -an Order X Sex x Age X Congruent X Hovement .

[
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o . Heller - R
. ‘ Il
k % interaction, E(Z 36) ll 91. _D_( 05, an Order X Age’ x. Congruent x Movement o 5

interactipn, E(Z 36) 5 00, _p_< 05, an Age x Congruent X Movement X Period .

S - S

S interaetion. E(1,36) 4, 37, _n< 05, ‘an Order x Sex X Period interaction,

o W T

‘ £_(1 36)= u .75, n< 05. a Sex X Congruent: X Period interaction,
0 . . . 2(1 36) 7. 05, .p_< 05), a Sex X Congruent X Hovement 1nteractien;
‘ B E_(1 36) 8 818, _p_< 01, a. Sex x Age X Movement interaction, £(2 36) 3. 87,
p_( 05, an Order -X Age interaction, £(2 36) 4, 58, B<. 05, a: Congruent by
' _ o Movement interaotion, 2(1 36 ) !l 97. D.< 05, and the main efrects of'
" y R - Order, 1(1,36)-4 7o, ,n( os, Sex 2(1 36)..6 c;z B¢ os, ‘and - Period,
| ' E(1;36)= 12; 9T, - BK 001-, S - ‘. |
| Since the order of presentation interacted with al h'er L

N . S -

variables, the heart rate date were analysed separately for e h phase

. .

of. the experiment. Each sub:jeet experienced both Congruent and

Incongruent treatments, presented in one minute phases. I‘he order of. ~ . o

these presentations waa oou.nterbalaneed, i. e, half oi‘ the subjeets were

presented uith the Congruent treatment in the rirst phase oi‘ 'the

e e e b -

experiment and the Incongruent treatment in the eeeond phase. -.T_he ._:" - L ) -
remaining sub:]eots were- presented with the opposite or&r’ Hhen ' ' - "

' o . - \’ separate analyses were oonducted on each phase, the heart rates of the '
{E subJects presented with the i.ncongruous oonditions were’ compered with

. ' . "-I .. ’ ‘ the heart rates of the eubjects presented with the congruo oenditions..:.-"
,I ’ g\'lhus, for these analysee. COngx-uent-In;:ongx'uent was ‘a between-sub:]ects

: ' variable. T . ‘r"; C . ‘

The t‘irst and seoond test phases were analysed by a o

«

2(Congruent) x 2(Sex) x 3(Age) x Z(Movement) X Z(Period) analysis of

[ U S T
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W | A
. .coverian:e. In both . cases the coveriates .were assooiated with a- : L
: : significant reduction ot‘ the varianoe, Ea(1 36))100, _p_( 001.~‘ The first ’ .
' ’- :test phase analysis revealed a significa’n“t\@x-x nge X Hovement '
.interaction (means presen&ed 4in Table 2) F_(2 36) 8 94 ~n< 001, and a
significant Congruent x Sex X Movement interaction (Table 3),
° A E(l 36) 10. llll, ~p_( 005. Neither efrect was Moularly interesting
."except f'or the fact that the Congruent faotor _was present in an “ s
; :Lnteraction. However, the significant Congruent x Age interaotion
iy (Tabla ll) .E(Z 36) 5 37, .p.( 01 . is important. A further, analysis o;:t
2 ‘ C Age interaction revealed a significantly 1ower heart rate in the - “'7
youngest sub_‘]ect groups during\ the congruent presentation than during
. ‘ the incongruent presentation, j:(‘l 36) 11 1&8 _p_< 005. The heart rate
‘ meane during the“ oongr'uous and incongruous condition Here not' '4_ - 3
sign{fioantly dit‘ferent in the middle and the oldest age groups, a :
CEs(1, 36)<1.... Lo I T S O T
. ’ ' The analysis ot‘ the second teetlpre“sentation data revealed S
the f‘ollowing significant effects.,a Congruent X Age X Hovement X Period:_'
interaction, E(2 36) 3. 29, p_<.05, a Sex X Age x Hovement x Period B
intereotion, F.(2 36) N, 76, <. 05, en Age X Hovement x Period '
. interaotion, x(z 36)= i, 08, ,p,( 05, a Congruent X Sex X Period . i
. i ] interaction, 2(1 36) 1. 22, .p_( 005, a Sex x Period interaction, '
E(1 36) 4 48, n< 05, a Congruent X Hovement interaction, £(1,36) 4 96,
; _p_< 05, and the main effects ot’ Cohg:-uent E_(1 36)-1I 16 1(.05, Sex, ‘

j:(1,36) 8.07, n< 01 and Period. E(1, 36) 12, 93, n< 001. Host ‘of ‘the R

- '.,7\?rects were overshadowed by the large higher order interactions. The'.', ‘
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) sub;jeots were incomplete.' Thg, last 10 seconds (10 seconds movement)

= .

stationa?y, 10 seconds movement) were lost for a 1&3 week old ma.le. No -

data were 1ost from the first test pha.se.

Vifé(Pér.iod) analysis o!‘ covariance was performed on the inattention data. e

s o N “ - .
~ L . . v N s . . N -, -

Congruent x Sex x Period interaction (Table 5) which was not secondary
to any higher order interaotions was not partieularly interesting. Eh Q. :“"

However, the presence of the Congruent main effeet and several COngruent
L« f

interactions indicated that the.’ Congruent and Incongruent treatments

elicited differential reactions from the infants.

'mm £ ic > Due to experimenter error the data for two '

Her-e lost for a 16 Heek old maIe and the last 30 seconds (20 seconds '

Vo L
o

; .A 2(0rder) X 2 (Sex) x 3(Age) x 2(Congruent) x Z(Movement) x w a

As in the Heart Rate analysis the 10 seconds of baseline prior to the

tuo experimental treatments were analysed as eovariates. However, the-\ '

v

eovariates were only associated with a. signif‘ioant reduction of the

between-sub;]ects variance E_(1 36) 15 04 n( 001 The Sax X Age X

Movement interaction (Table 6) ,E( 2 36) 5 84, _p,< 01 and the main ef‘fects

of‘ Period 2(1 36) 6 19, p_< 05, and Movement, £(1,§'6) 7 37, .p_< 05 were

'- significant Although a Sex X Age X Movement interaction was also f‘ound

in the t‘ir-st test presentation analysis of the heart rate data, it is _'

not particularly interestins. S The nain et‘feet of Period reflects that

RS

the subjects attended more to the first than to the second 10 second

A period (mean inattention, Period. 1 1 9 seo, Period 2 2 5 seo) The

R

L
o

-

Movement 1nteraction. :‘ . ’:' IR o R

I i

main ert‘ect of' movement was overshadowed by%the higher order Sex x Age X
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T ,;‘_”"".analysed by a 2(0rder) x 2(Sex) X 3(Age) x 2(Dependent Measure) X

B L e atel T e R

Heller

Hsax:t_ksls_anLInat_t_eniim_z_.Sme_Amlx_sis Graham and

Clifton (1966) suggested that heart rate deoelerat:l.on is a oomponent' ot‘ .

© - an orienting response, a system t’ér faeilitating reception and

g : :Lntegration of stimuli whereas haart rate accelera.tion :ls a oomponent
' '. of def'ensiveness, a system t‘or avoiding stimu.li. Thus, _an infant'
~heart rate should deoreass during periods of attention and inorease
during periods or inattention. In th:l.s study the most important t‘inding

L. wWas the Congruent x Age interaction obtained in the first test phase

»

. heart rate sna.lysis. An exa.minstion of the inattention data revealed a T L

similar pattern of results 1n the t‘:Lrst test phase. - 'l’hus, the heart

ra.te and inatter.\tion scores were ana.lysed to determine if the

e
'¥

. ‘relationship between the two measures uas consistent with the Gra?ham and R

;'.'Clifton hypothesis. The first step :Ln the aualysis was to calculate

- dit‘ference scores. The difference scores were-derived by subtracting the e

o baseline value from each treatment value across ea.ch test phase. - _qu_ :
N ) .

B . .v,greater attention to the presentation during the treatment than during

o « l_ -

s t‘the baseline.. Similarly, a negative heart rate difrerenoe score

=

- indieated cardiao deceleration i.e. ," a slower hes.rt rate during the ".;_-3 Sl

‘o

»treatment oondition as compared to the baseliue. 'l'he hea.rt rat.e- and -
"»;:Lnattent:lon dift‘erenee soores ware then converted to z-Scores sm that a

coxnpari.sou of - the two measures oould be made. The Z-Scores were

.'2(Congruent) X 2(Movement) X 2(Period) anaJJsis of variance.'._ A la.rge L

"t

.t.he iuattention data -a negative dit‘ference score was indicative Gf~ ':'
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2 - or:de'r .interaotion’e&nere otta‘ined" -:'J;‘heee‘ inoiuded‘:- an Order' x Sex X ;
b '«"-:_'Dependent Measure X Consruent X Period interaction, 2,(1 36) =7. uz, p_< o1, ‘ 4’
i ‘ ""an Order ‘X Sex X Age x Dependent Meaeuree x Congruent x Movement 3 ’
{ ) ) | 'interaetion, E(Z 36) 4. 85, DY 05, an drder X. Sex x Age X Congruent x" ‘ ;
| :' ’ '. ' 'Movement 1“'?91'801"10!1. E(2a35)-3 78, p_< 05, a Sex x Dependent Measures X
, oy r '..:v-'Congruent X Period inte aotion, £(1 36) T 86, < 01, an Order x Age x .
‘ ‘ . Period interaction. E?%/S 19,, n< 05, an Order b'e Age x Congruent i ,
:‘l., interaotion, E(z 36) 3 40, _p_< 05, a. Sex x Age x Movement interaotion,
) : o :E(Z 36) =y, 76, _p_<.05, a Sex X. Congruent interaotion, 2(1 36) Te 98, 2 01,"1‘ X
B ° a Sex x Dependent Measures interaotion, E_(1 36)..7 78, _p_< 01, and maj_n ]
‘ . : et‘i‘eote or Movement E(1,36) 5 33, D.< 05 and Period, £(1a 36) 11 65 ;
',5 : As wae the case with the heart rate overall analyeis, ‘the et 1 ‘
- ) order ot‘ presentation interaoted with all other variables. . Therefore ‘ : -.
: - the z-Seores were analysed separately for eaoh phase ot‘ the experiment. -
- L 'I‘he data ‘were. analysed by a 2(Con5ruent) X, 2(Sex) X 3(Ase) X Z(Movement)":;‘:.' )
B X 2(Period) a.nalysia of' variance with Congruent-Ineongruent a between- X
- . BubJBGtB V&!‘iable. The first test phaee analyeie revealed the rollowing-; 15.
~ . eignirioant erfeots- a Congruent x Sex X Dependent Measure x Movement k
° Period interaotion, 2(1 36) 5 42, _p_( 05, a Sex x Age x Movement )
1 . interaction, £(2.36)-7 616, 2< 005, &' Congruent x Period interaotion, L _’
‘ £(1 36) =Y, 91, ,p_( 05, a. COngruent X Qge interaotion, ,E(z 36) 5 69, ,p_< 01,-:'- : i
? o and the main et‘feots of Congruent, ECT, 36) =4.22, ,p_< .05 and Period, o ) -
_. o - | E(1 36)-4 59, .D.< 05. All effeots exoept the Sex X Ase ¢ Movement -and. the “T ‘
ng : . congruent X Age interaetiona are 1ower order to the 5-way interaction. ’ . E
e P el S SE—
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The Sex x Age x Hovement interaction (Table 7) is interesting because it
C‘had been obtained in both the first phase heart rate analysis and the

: inattention cverall analysis. However, this interaction is not

partioularly relevant ‘to the question of oommon auditory-visual space'

~perception and thus was not pursued.“ The Congruent X Age interaction
‘(Table 8) is important because it indicates that the infants ‘

disoriminated the congruent and incongruent presentations. A further,r"-"

.37analysis of the interaction revealed that the youngest age group

s 'obtained a signifioantly louer Z-Score during the congruent presentation o

i Score obtained during the congruent and incongruent presentation were ot

than during the incongruent presentation,.E(1 36) 1H 26,.n< 001._4The Z-,'

B not significantly different for the middle and ‘the oldest age groups,

| Ea(1 36)<1.- The youngest subject heart rate (Table 9) and inattention_
.(Table 10) difference scores show cardiac deceleration and inoreased .
~;attenticn during the congruent presentation which: is consistent with the.

>.|Graham and CIifton (1966) hypothesis., However;\%ﬁgkxardiao aoceleration "

*Qassociated with the incongruent presentation Has not accompanied by a

- deprease in. attention. 7‘[.' e jn*_

C N N

The analysis of the second test revealed several significant

', efrects. These included a.Congruent X Sex x Age X Dependent Measure X

-Hovement interaction,,E(Z 36) 7 HB, n( 005, a Congruent X ige X

Ai'Dependent Heasure X Perﬁgﬂ iuteraction, EII 36) =4, 98, pﬁ 05, a Sex X ‘

Dependent Measure x Period interaction,.E(1 35) u 82 nﬁ 05, a Congruent

X Se__x Period interaotion, ££1.36)-6 04,,n§ 05, . an Age X Depehdent

°

: Heasure x Period interaotion.,E(2,35)-5 52,.n< 005, a Sex X Dependent
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The results of' the Af‘feotivity .measure are consistent with the;:- (
results obtained by MeGurk and Lewis (19711) and Condry et.” : (1977) )
X No signirieant treatment ef'feets were !‘ound. Generally, little ) ‘
emo.tional response was deteoted.\ The responses that were detected were. ® .‘ : ;
© idiosyncratic. Only six of.‘ the forty—eight subJects showed any negative“ ) ; .
_. emotion during >the presentation. o ‘," »."‘"'7"\ ‘ S o -
‘ Although f‘ew overt emotional responses were detected, the“ ":‘t' {
yonngest subjects showed a differential response to the experimental ] B
oonditions.. Cardiac deoeleration and a increase in attentiofn ocoured - ;
during the congruent presentation, while eardiac aoceleration oec'ured )
) during the ineons!‘uent presentation. . According to the Graham and \“\' i
. . ‘Clifton (1966) model, the youngest snbdects appear to have‘oriented to - : :
‘the eongruent presentation and reaeted with defensiveness to the e N  ,
:"-lincongruent presentation.. : R
i . \\‘ . Kagan et. al (1966) and HcCall and Kagan (1967) have p" . L o )
o ‘“suggested that cardiac change is an important index of the ability of
i : "": ';inf‘ants to assimilate events.’ In the present study, the youngest - ",_."
A ‘.,. \subjeots appear to assimilate the eongruent events which are consistent ,
' :with daily experiences. ) However, they do not appear “to assimilate the
'"incongruent events wgich are ineonsistent' with daily experienoe. Thus, L
o . the youngest subjects demonstrated not only common auditory-spaee '“ ‘ h
- "' perception, but also an expeotation that voice comes f‘rom the "talking" ' ' :
. A.';'-'person. . .‘~ N 1:“": ! . ‘ |
; 4 ~"I.t_ is 'lno't' "elear 'why:'thef-'niddle .and"oldest ‘-sﬁhjectg"-gi_d ,‘not'— -
o L ~Ho- N
) IR
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?; differentially respond to the congruent and incongruent,presentation.
- ' ﬁ
. T It was anticipated that at some developmental level the incongruent
, o presentation would elicit a greater orienting response than the . ;*v~a~,;%;
' T v.oe

' oongruent presentation. Houever, the middle and oldest subjeots showed .

little orienting behaviour (as compared to baseline) to either _f
*‘f oondition“. A possible exglanation is. that both groups failed to be

trieked by the situation, that is they.failed to make the'association

between the voiee and communioator during the baseline oonditionjelf thet

FrO

association were not made then the eongruent and ineongruent :‘i-;s?i;
.ﬁ presentations would be similar from the subJect's perspeotive. Sinee
‘ the behaviours of interest require that an initial assooiation between4
face and voice be“made, the most effeetive methods‘oflfoetering this
\3V assoeiation should be examined in future reséarch | '
' aetivity, in the study of infant peroeption and eognition is
: recommended In the_present study, heart rate change was a more )
sensitive measure of 1nfant bebaviour than were fixation or emotional

. responding. One should also attempt to keep the babies as alert ‘a8

f*f'possible in order to maximize information proeessing In this study,.-.

one half of the experimental presentation involved movement. Although

«X Movement interaotions Here obtained from the heart rate, inattention

-

and Z-Score analyses), the movement manipulation appeared effeetive in

R , L)
o maintaining the subjects' :attention. . R
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! ¢ﬁ3;'r." The recording of multiple response measures, ineluding cardiaef

the infants' response to movement was not uniform (signirioant Sex x Age 12
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Hello baby, welcome to Hemorial University Hhofknous,la

.
b ERS AL L

L ! e l’." - someday you misht be attending sohool here.; You might as neilvget nsedf
to it while you oan. I am very happy that you were able to brins your

mother or father along with you. I hope you both will (20 seconds, end

\.of first baseline) have & good time. How are you, baby? Are you happy?

i?»jf'~*‘ C "; i : Tham's good. q’re doing a little experiment. (30 seconds, and of rirst lhvfj

'f:fmovement) You are a big part of it., Yes, you are.‘ Hy name is Jim ~ft3

’»‘Heller. I am a graduate student here.\ Are you interested in that? Not

iy yet I suppose,lue Hill haVe to uait a little while.a I am interested in
_ ) 51: f_ 'babies your age. (50 seconds, end of". first stationary) They can to a
“i..‘:"';."i”; R lot of wonderful things._ Do you think you can? I hope eo., I’m sure .’

R L s :, ‘ you Hill have fun. (60 seconds, end of seeond movement) Do you like

,A e being in an. experiment? Good. If you don't mind I»woﬁld like to tell

; you a story.' Hould you like to hear it? It is about three bears. Once

upon al time there were three bears. They were big (80 seconds, end of ff;;{-} -

fseoond baseline) and brown. Tbey lived in the middle of the woods away*jj;: °;.T.
. e from people. They really didn't get along with people that well (90 o foo;i?
S ;‘.)P;: "f‘ﬂ seconds, end of third movement) One day when they had very little to HL’ '

L do, ‘the. Papa bear suggested that they go for a walk. ‘Do you 1ike walks?

N | sure-do. 'Ihe Papa bear called the Msma and the baby and ofr they

e Yy -

‘Ef went Isn‘t (110 seconds. end cf second stationary) that nice? Hell
,'%' .' as soom as they were gone,.a little girl walked up to their door. SheA . '?
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