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Horowitz'demonstrated that the addition of auditory sti

can rerecruit visual attention to g previously fixation-habituated
visual stimulus. The implication of this finding, as McCall pointed

out in the monograph's commentary, is that vispal orienting may be*
b 14 - '

recovered+by crossmodal stimulation when no new visual information

.

is presented. A challenge to habituvation of visual fixation as a
L
reasure which varies directlv with visual information proceésing
s ‘ ’
is posed by this finding.

However, since the auditory sti=ulation originated from a

speazer located directly below the c=ild, it is also possible that

the infants in these studies were sezrching for the source of
auditory stimulation. Sokolov has previously described modality-
specifié and generalized orienting rzsponses with felivery of
crossaodal stimulation, follgwing.habituatiqn of adults' response

to stirpulation in one modality. ‘Demcnstration of modality-specific

¢

speaker fixations would alter the mczograph's conclusion concerning
infants' generalized visual attendinz. That is, the occurrence of

speaker fixations while the original visual stimulus gas évailable

y "

would modify the interpretation that the observed recouvery of
attending reflected omly generalized reorienting to the visual
. S

stimilation, . ) >

. . .

: . ’ . r
5 Taus, ,the present study incorporated cCall's suggestion that
speakers be positioned so thati the iacus o%,auditory stinulation

,

.
. -

,would be disqriminablé.‘ This proced:re allowed the experimenter

[}
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rear wall onto which visual stimuli weiyﬁ

. ’ 2

to cbs rve whether the child fifated the source of visual st.mulatlon,

ource of auditory stinulation, or both in turm, thereby pernitting

I .
N * v A

the

w0

the differentiaticn of :odallty-spec1;ic from generallzed orienting T

processes. It was expected that not only would laterzl fixations ‘ .

to spesakers be observed, but that this orienting would habituate
fron the repetition of the auditory stimulation which produced it,
aad would show recovery with ckange in the source of auditory stim-

ulatizn. It was 2lso expected that generalized recovery of attention
to the visual stizults would be observed with the addition of auditary .

stizulation,

N -
- [y

The saggﬁe for this study includéd 14 1nfanta in a loagitudinal
inc: ‘e:t*onﬁﬁ\ogtan. Infants were tested on three occasions

se“arated bv

~ ey, - e
of 2ge, 5 infant k?%& 6 nonths of-age, end 4 infants at 9 months of

. {:;ii"-’,g‘
age. - 2:33
¢ -»\2 i‘l ’ ' ‘
211 sessions W '?9 nduc teg wlthm & plywood enclosyre of . - .
~ RS . .
3 wadls and celllﬁg “w§1§§§& fixations were recqrded from button’

switchas with leads to«é;'ﬁaés polygraph 1n an ad301n1ng roon.
i;’(’i '4& x .

One button's lead. was also connected in series between the shutter, ) .

:\., .
aﬁd a cassette, tape player*located ;n the equlpment roon. The

. . . .

tape player' s, operatlon was modxfr;d so’that relays delivered .

. -b

auditory stlmulatlon sxmultaneous &z&h the sllde durlng audltory .
. 4 o R /
+ visuzl trials. ’ ?-_%@ - " s

Infants faCed an opaque screern ﬁcuh%e in the epclosure's*
RPN s 3 .
t 4 v '1»‘*‘?‘- )

5@2-—pr0jected All igfants . :

-3
”
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. . 3.

¢ .

were shown a slide of a2 toy cat durirng visuazl and visuval + auditory -

s+trials.

auditory sticulation was delivered by 2 speakers mounted“on
' —

the testing chamber's exterior at 90° angles to left and right from
the infant's head. The speaker was rounted behind a faintly visible

»

matriz of noles, at a right angle to the screen which the child

-

faced. Auditory stimulation consisted of the opening measures of

-
.

Tchaixovsky's "Dance of the Sugar.Plum Fairy" recorded on a
continuous-locp tape, Ambient noise within the testing chamber

with rusic playing ranged.from 53 to .67 dB re 49 dB of acbient noise

1
'

when nusic was not playing. , . ] .

A presession nursery check was cade before an infant was
* ©

removed to the testing room, to insure that the subject had received

- v .
‘

the morning feeding or had had a nap and lunch. DiaQering was

. .

pericrzed as necessary, though with reluctance.
While a subject was being seated,in the ﬁigh chair, a matrix

of flowers was projected on the screed to the infant's right as a

A )

starter stimulus. A pacifier on a cerd about the infant's neck was

, - .
offered to the infant before positioning of the.chair within the -

testing chamber.

» v

Two observers seated on either side of the screen recorded

looks to screen and laoks to active’ speaker, with visual access to

‘the infant provided by small holes covered with mesh. A third

experimenter monitored fixation duration and controlled stimulus '
' . . ~

progrzzming in the adjoining room.

A% . . k4

.

. | _ 5
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- for which the fixation time was less than the =ean fixatipn on the

. - 4

.

& session, as shown on part A of thé haadout, consisted of at
] . L
least 5.riasual trials, followed by at least 8 auditory + visual
. - -
. ) : \
trials and an auditory + visual recovery trial. As outlined in

part B of your handout, during visual triali,infants were shown
Ve H
the slide for 6 trials, and until 2 consecutive trials were obtained

.

first 2 trials. Auditory + visual trials inmediately followed the .

visual series, using the sage procedure except that the music was .

t

delivered sinmulctaneous with the slide. After the infant reached

the habituation criterion. during auditory + visual trials, the

active spezker side was changed from left to right or vice versa,

azd an auditory + visual recovery trial was given. Active speaker

v A

side for the first session was randoély assigned as lefE or right,
. .

and was alternated on subsequent sessions, - . . -,

.

The infant tontrolled stimulus duration o2 each trial, in that - .

stigu:iation continued until the infant looked away from the ‘screen .

. ' . . . . . "
during visual stimulation, or away from the speaker and screen

+ v
during visual + auditory stimulation for 2 conszacutive seconds.
. 2

One oZ the observers initiated and terminated trials with the button -
' r

linked to shutter and speaker operation. The stimdius\ggk‘reintroduced

after zn intertyfal interval of 3 seconds.

A session was terminated if the infant's state changed from

’ -

awake and alert to a state of drowsiness or agitation, with the .

latter defined as loud and prolonged crying. Infants were retested \
» .. -

LI '
.

6n the following déy-until a completed session was obtained. That

. -

- 6 . . \ L}
RS
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uncodéerative subjects were npt~%iscarded fron this sample cay be

- - »

a unique feature of the procedure usad in this experinment.

/ - = o

. - Before presenting fization data relevant to generalized and | . ‘
modality-specific attention, a few preliminary remarks are in order.
First, the mean number € attexpts necegsary to obtain a completed

session was 2.3 for the 42° conpleted sessioms. Fewer attempts wkre

required on second and third nonthly testing occasions than on the . .
' ¢ ..

first occasion.

e )
Second, averaged a gﬁf:; ¥sions, subjects .reached the
. * -~ (‘,\ , «}‘:1 >
(i 1 . .
habituation criterion ‘“‘Qkﬁgégal trials and in 8.9 auditory +

el 2
Sarlii 3‘*:?

ﬁﬁﬁynggéiF of trials required to complete

T . . -
ZL;% _ [y
AT TR . . s .

A ' : .
,;3qas obtained by summing over
Fed
i

visual trials. The m
anygpsession was 24. -

Third, observer

successive half-second ififervals ¢ fixation for each trial.
J < ¥y [
-

Agreenment divided by ’if agreemgét + disagreement was summed over

’ . ' . ' - =
‘ trials to obtain re ties for each session: Averaging over
. d % “ .‘r | ¢
. - all sessions, .observwiAirediability for deration of screen fixations :
: . Vi ix AN . .
v g e’

A s .
of spedker fixations was 76.1.

« ]
.

ted here are collapsed across age of *
LY "

. was 91.9, and for d
All results to
'of reasoning support this decision.

al¥ses of variance failed to show

iffgrefices between irfants in the 3 age
Lo

. %5 e -1
groups. Thus, of, ; _dﬁ '¢;qﬁﬁgqted to exanmine age group differences
. Vg - . Z ¢ .’
. q,&,‘,; Al ‘,ﬁ\.r .
~/> , in ?uration'of firsmg ; Wn‘iaﬁﬁ response decrement during visual !

tion, the-only reliable age group .

.

4
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. 6

2{§sct demonstrated that the 4-month group exhibited a significantly
- -

greater decrement than the 9-month group in screen fixations duriag

" visual stipulation 2? the second session. Second, siaoce all.infants

D

were habituated to an individually determinéd critefiqn of response

decrement, effects attributable to audifory stinulation—the primary

r - -

o ‘concern of this report-—can be expected to be comparable across age

groupsh
. L 4 .
For,the results which follow, significance refers to a .05 level

D
D

of confidence; "approached ;significance" or "marginally significant"

>

refers®to a .06 level of ‘confidence. -

i 3

- Insest Figure 1 about here

.
..

The pattern of screen fixation decrement.during the 3 sessions
-y A ’ . -

collapsed across’'age groups.is shown in Figure 1. Seconds of

fixation duration are plotted on the figure's ordinate, andytrial

-

blocks are, represented on the abscissa;\ Sesgion 1 data are presented

.

D

in the upper panel; Sessiqn 2 in the middle parel; and Session 3 in
% R A
‘the lower panel. Using the McCall-Appelbaum approach to repeated

D

measures, linear orthogonal polynomial contrasts.of trial block

means were .analyzed for decrement within the 3 sessions. The

’
o

decrement obtained to the visual stimulus was signiffcant for all

3 sessions. Thus, hibituation to the visual stimulation was reliably’

demonstrated, replicating Horowitz' findings concerning infant

- )

-

control of stimulus duration. . ,
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Insert Figure 2 about here

-t ’

. Figure 2 demonstrates the effect of aading auditory stimulation
to the.p;e%iously hzbituated'visual 5timulus. The _solid line in
‘each panel of Figure 2 represents screen fixatiop; the broken lines

represeﬁt speaker fikations; the first set of data points represent
_.the pean duration of screen and speaker fixations on the last trial
. ) .

of visual stimulatjon; the second set of data points represent the .

-

. . .
duration of,sqgeen and speaker fixations on the first trial of visual

- . . . .
+ auditory stimulation, '

The visual impressions from Figure 2 cledrly demonstrate the

, .

L dual effect“of,éuditory stimulation. First, as found by Horowitz,

the addition of novel audiQorylstimdlation reliably re-elicited

.~ T s 4
infants' attention to the previously habituated visual stimulus.

[y

. However, the introduction of auditory stimulation also resulted in

‘¢ »
- infants® turning away from the source of visual stfmulation and - _‘
. ¢ ‘ v
o PR A .
fixating the sburce of auditory stimulation.

1 .

«

. In each of the 3.sessions, 9 of the 14 infants.fixated.the :

. speaker on thé first visual ¥'auditory trial for uﬂ to 160.1 seconds,
The mean.durafion of these ;ctive séeaker.fixations, as'compa;eé
with'mean speaker fixations on the last trial of visual stimulé;ion,
approached reliability ih Ehe‘fecond sesgion and was feliably

different,frém the preceding visbal trial in the third ses;ion.
3

<

That novel aﬁditory stimulation increased fixation of the visual |
A

. PR
~

. ‘ -
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.

sticulus does replicate the results reported by Horowitz and her,

students. However, that infants turned away from the visual stimibus
}

R -

and .fixated the speaker suggests that infants were orienting to both

-

the visual and auditory stimuli.

Insert Figure 3 about here

L

Figure 3 appears to raise further doubt concerhing‘the nono-

graph's interpretation of visual fixation recovery. If infants

vere orienting tp the event which apparently re-elicited attention'
namely, the auditory stimulus, then presumably looks to the speaker

.

as well as to the screen should habituate. The data in Figure 3~

3

suggest that the’ infants did indeed ﬁahituate'their fiXations of

First, note the decrement

ulus-ﬁrepresented here by the solid

both the wvisual and audltory,at' ulus.

~

.' . ./
.:,

1
in fixations of the visualj :
. z ;)
%

e decrements, 1iké those during visual

~

A..Ll' three of the

,rw,.‘,w -

stinulatien, were re qblés Notice, hoﬁever, that speaker fixations
.. J!« ) T

also appear fo habl#uatg

lines.

Unfortunately,,dnly the observed

. decrement durlng stsiOn 3 was rellable, thereby gausing 3#% to be

//,

. b
* judicious in thefintérpretatlon that screen and speaker ;fxatlons
’ i”/ N P . ,’9’1’
habltuated slmq}xaneOusly C _ : PRI 4 .
) . . ‘ 5% .
‘ 4""‘ " S
N e , , :
. ¢, » Insert Figure 4 about here L
. e N . o,
f’é"f ~ - . . ) B
) ¢1 Va , ,
RecoVery*of screen and speaker fixation on the‘frnal tr1a1 in
. 4/p - - .

the sessfon, for which the active‘speaker side changed, is pregented
r)

10 Co .
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of visual information '‘processing posed by the.finding of Horowitz

in Figure 4: Recovery of attention to the screen, shown by the

solid lines, wa& less dramatic with a change in the source of auditory

~
~ 3

stinulation than screen fixation recovery~obtained with the addition ;’

of auditory stimulation,” Related t-tests indicated siépificaﬁt' -

%ggovery'fof the first session and marginaily significant recover#-

for the thitd session. s - - .
Recovery.of attending to the speaker whean khe-;ctive'speakér

L] a

side was changed was marginally sigpnificant for the third session.

Five infants demonstrated recovery in Session 1, 4 in Session 2,

. "

and 8 in Session 3, with fixations ranging up to 3%.4 éeqonds.

.- 4

The challenge to habituation of visual fixation as a measure

»
- .

~

has been qualified with the present study's findinés. First, by

A v

placing speakers at right angles to the screen, we observed that

‘ . 0 . . . LY )
most infants turned .away fron the source of visual stimulation and

» . v . -
fixated the'§ource of auditory stimulation for durations ranging up

. . , -
tb 160 seconds. In addition, the ability of novel auditory
stimulation to recruit visual attention did generalize to recover
fixation to the slide. Sécond, the orienting to the -source of

auditory stimulation, like that to the visual stimulation, appeared

* ’ H . . I ) . .
to decline with repeated stimulation; by the third session this

decrement in speaker fixations was reliable.

2
.

In summary, introduction of novel auditory stimulation reliably

. . .

“elicited orienting to both auditory and visual stimulation, and

r
both of these orienting responses appeared to habituate with

$
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- - . . ! .
I‘ ! *
. . -
. . ' - .. 10
repeated stimulation. It would seem to follow that. infants ‘tested
- + . *
. 4 .

in this paradignm vismally orient to both visual and audi'tory events,
thereby, as McCall puts it, availing themselves "in every modality

of ‘thé& particular event which set off the orienting response./

-
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