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- This- study addressed three major questions pertaining
+o habituation of visual attention in infant&: (1) does habituation
occur gradually? (2 how do fast‘and Slow ‘habituators compare in

*their response to discrepancy? and, (3) does intetvening stimulation
produce interference with infants' visual recognition memory?- The
subjects were 36 17-week-o0ld infants, half were male and half female.
Bach infant sat on his or her mother's lap facing a semi-circular.

* scraen; vhile an observer watched the infant's head and eye movements

on al television monltor located in an adjacent room. Each trial
consigted of the “infant's looking at a blinkding’ 11ght on the left,
4 followed by one'pnllmlted fixation of the stimulps on the right. Each

infant saw the same pat*tern repeat edly until his or her fixation time "

_reached *he spec1f1ed .habituation criterion. Each infant was then
presented with a pattern dlscre ant from the stagdard stimulus. Tﬁe
findjngs indicated th&t infan€s d6 not ‘gradually decrease their .,
response to a° repeated stlmulﬁs, but rdther seem to habituate within:
one dr two trials Fur*her,\;pere were distinct, non-overlapplng 3
alstrlbntaons of: ﬁrlals to criterion for the fast .and slow’ .
habituators with botk groups.of infants showing. the same degree of
récovery to a novel stimulus. Finally, evidence of interference with
'1nfants' ‘recégnition memoxry was ‘found and attributed to there being
only a’ s;ngle, repea*ed 1nterven1ng stimulus. (JMB) )

.

e

14
b3

'*******1&***************************************************************

Documents acquired by ERIC include many. informal unpublished *
* materlals not available from other sburces. ERIC makes every effort *
* to obtain the best copy avallable. Nevertheless, items of marginal . *
* reproduciblllty are often encountered and this affects the quality *
* of the microfiche and hardcopy reproductions -ERIC makes available *
*. -the BRIC Bocument Reproduction Service (EDRS). EDRS is not *
* resp6n51ble for the quality of the original document. Reproductions *
* *
* *

supplied by EDRS are the best that can be made from the original.
e o e o e oo ok o ke ok ke ook o o ke o e e i e e ek e o ok ok o ek o o o KOk ko ok o okl sk o ok ok ok e ok ok ook ok o ok ok

|
. i ’
.4
~ €
. . i

\r




* //OLt/’/ [ (///rﬁ/'Q% .ﬂ7z< Z//” ) f}/ 5/?‘(%4) QZZUVAQOf //5712f;

1
\Infant Vigual Memory: T ;
d‘ . .- $ ’ U OEPARTMENT OF HEALTH
r
o~ The course of true habituation never did run smooth T ONALIMETITGTE OF
. . . : ' EQUCATION
— : ' : . gty e
d‘ . - ’ - s JudyS. DQLO&Che 7 M ?géi%:;:‘g;;&,‘munonomom N
, , ‘ : AJING IT POSNTS OF VIEW OR OPINIONS
—i " D L STATED DO NOT necessuu;:’ﬁzgrgaoe‘
‘ K TIONAL INSTITU
: University of Illinois’at Urbana-Champaign. ﬁ;é%%ﬁﬁ&ﬁézoé»mmY g
%
o - - : . ’ RN L
. -’

Habituation of ‘iSual attention has proved to be a useful procedure for

1%

investigating information processing and memory in young infants " Generally,
habituation refers to a decrement in responding to a repeated stimulation. If
an infant is repeatedly shown the &ame visual pattern, the subject's fixa

time to that stimulus eventually decreases., Changing the pattern causes the

—

infant's fixation time to'recover'(i.ei, increase back to its original level).

a

It is generally assumed that habitaation requires,thaz'the infant process part .
. or, all of the information in the stimulus, store that information, arid compare

subsequent ‘stimuli to the stored trepresentation, If the present stimulus matches J

. { ) . . w

, ' .
“the subject's memory model, attention is inhibited, JIf ‘it presents a discrepancy,

. . . L T )
hd . R “ . . . h
.

the infant responds, pesitively, LT t S .
I3 . w . - . ' , ! . 1

Three major questions were addressed in/}he present study. The first : !

v

, )

concerned the course of habituation, 1I1f ipfantsf fixation times -are combineé

rj and plotted as group data,'one generail§ obtaina a curve-showing a gradually PR

ij} decreaéing response, Howeyer, it is possible that group data obscure what
f
fux{ happens with individual infants in the same way that group learnin%(curves . e

- ’

v 7

C;Q) do. It may be that habituafion does not occur gradually at a11 but is instead .

H .-

/ (:;>fanalogous to one-trial learning,

'
R ;. -

- 7 .

. [To investigate this question, it is necessary to specify a crfterton of
! §4?'res onse 1eve1, d e., a criterion of;habituation, and then plot data‘backward

ft m thé point Zt which each subj ct reaches that criterion.. In the present
' - \; . : ] »
. 8 udy a propor ional criterion nﬁs used an infant was judged to have habituated

;».(/ -
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The secong major question, concerned individual differences in rate of

-
’

. habituation. In any habituation study some subjects habituate very quickly

s
while, others continué/to look at the stimulus throughout the session._ This

. :

experiment was designed to compare the response to discrepancy of fast and slow
habituators, Previous research has ffequently found no recovery by Blow

habituators, but in those experiments a fixed, number of trials was 'given to all

'

subjects, ThuBh.slow habituators tended to be infants who ‘had simply ‘not habitu-

ated by the end of. the gessiod. If response habituation reflects the develop-

ment of & memory model of the rEpeated stimulus, ope could expect recovery only

after an infant.has first habituated to the standard. The criterion of habituation

’

used in the present study insured that all subjects decreased their fixation .

’

‘time by the same felative amount. Thus, they dfffered only in rate of habituation,

»

that is, the number of trials reqqired to'reach the criterion,

A thdrd focus of this etudy consisted of testing for delayed recognition of

thé gtimulus following several intervening trials with a different patterp: It

.
)

was expected that such intervening stimulation might produce’interference with

’

\
_the infants' visual recognition memory, someshing yhich has not previously been -

_lneported for the habituation paradigm; '

-.The subjects ﬁere 36 17-week-old infants, half male and half female. Each
infaht.sat on his or her mother'g lap facing a\semi-circular screen. A tele-
;isipn camera was aimed through the center of the screen at the Infant, and an
" obsetver :atched,the'infant's‘head and eye.movementp on a TV monitor_located in

5

an adjacent room. Each trial began with a light on the infant's left blinking

on and off. Thr purpose of the light was to control where the infant was looking
at the beginning of each trial., As soon as the infant looked at the blihking
light, the'observer pressed a switch, causing the light to go off and a slide )

to be, projected on the infant's right. The pattern remained on“until and as

!




A .
long as the infant fixated it, When the infant turned away from it, the slide
» . o ) ) i . * -
was turned off and the blinking light came on, starting the next trial. ' Thus,

~

each trial consisted of thé infant s iooking to the blinking light on the left,

*

followed by one unlimited fixation of the stimulus on "the right

‘ On«thezfirst two and last two trials every infant saw a black and white

8 x8 checkerboard. “The first two presentationg,were warm-up trials to familiarize

v

see if the infant had remained generally attentive throughout the session. 1t

is 'necessary in 'any habituation;study to make certain that the infant 8 response

{
<« to the repeated stimulus did not decrease simply because the child wag becoming

fatigued fus'sy, etc. The infants in the preseﬁt study actually looked at the
{
checkerboards at the end of- the experiment 1onger than at the beginning, Thus,

we can conclude.that they were still generally alert at, bhe end of the session.

The standard stimulus for the habituation trials was one'of two patterns,'

-~

both of which contained four colored geometric shapes on-a black backgfound

T . Each infant ‘'saw the same pattern‘repeatedly until his or’ her fixation time

reached the specified criterion. A special computer added together the .infant's
fixation‘time on the first three pnesentations of the standard stimulus’and then

“ .

) compared the sum of' every three, consecutive trials wigh it (fhcluding trfals 2,/
4

3, and 4). When the infant 8 fixation time for any three trials was one-half
or less the.sum of’ his or her first,three trials, the infant was judged’to have
habituated. Thus, all infants decreased their fixation time by the same'relative

amount, one-half but the’ number of trials required to reach this triterion

could vary from one ‘infant to another.

/' . -
One of, the most striking findings of this study was the distinctly bi-modal
' distribution of trials to criterion, as showh'in Figure 1. One group of infants
» ‘. )
\)4 * s .‘ »' ,
‘ . ..‘ !)l) e ' b

o . . » . ’ . .
the infant with the experimental situation. The~last twé presentations tested to
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(desig ated as fast habituators) took eight or fewer trials to habituate, while
a separate group (slow habituators) ‘required eleven or more trials o reach

criterion. Thé two distributions do not overlap, and approxilstely half the
. A
subjects were in each group. Thus, rate‘of habituation appears to identify two

-~ .

quite different populations of’infants - ar

. ’

After reachfhg the criterion of habituation, each infant was presented with

o
*

a pattern that was discrepant fnom the standard gtimulus. There were three a
levels of discrepancy, high,,medium,'and zero, Sex and standard stimulus were
dpupterbalanced relative to the three discrepancy conditions, For the high

discrepancy condition, the new pattern contained all new colored shapes, Thus,
. . { -

infants‘who had previously seen standard A now received standard B, and vice

v

_ versa., In the medium discrepancy condition, half the colored shapes: in the

pattern were new and half had been in the previous ‘standard. The zero change

A
/

group continued to see the .same pattern which they had already, saen during the

-

habituation trials This condition was to control for the possibility that some

infants might reach the habituation criterion by chance; théy might emit three

’

. consecutive but randomly low responses due to respongse fluctuation rather than

. to habituation.. 1f this were the cape,.one would expect the infants! fixation

t

time to increase again following the chance low trials.. On the other hand, if

tke infants had ceafly hab%tuated, one would expect their response to the

'
0
.

standard to remain low. -

Pigure 2 shows the results vbtained for the infants' response to the dis-

crepant stimuli, The last two habituation trials .were compared to the first

‘two presentations of the novel pattern Both the mediumd and high discrepancy

' groups showed significant-recovery to théachanged stimulus. " The fixation time
¢ Fe v

for the zero discrepancy group did not change, Thus, it can be concluded that

chance attainment of‘criterion was not a serious problem in this study.

”
3
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Figure 2 does 2§t break down the respense to discrepancy for fast and slow

habituators bécause therﬁ was no difference between the two groyps. Both fast

and slow habituators showed significant recovery in the high and medium change

° conditions, and there was, no difference in the degree to which their fixation

¢

time 1ncreased. < " _ . . . )

~

These data suggest that although the two groups of infants digfered greatly

.

in the number of trials 1t took them to form an accurate model of the stimulus, -

once that model was formed well enough to inhibit further looking at ghe pattern,

they were equally capable of discriminating a new stimulus from the old one.

g

Thus, Fhe'main difference between fast and slow habituators appears to be in

the functions of analyzing and/or encoding stimulus information, rather than

‘ N

. in retrieval or comparison processes,

Further support for this wview is provided by the analysis of the course

-
'

" of habituation, Figure 3 shows the infants' mean fixation time plotted;backward

-~ ’ .
from the point at which each subject reached the criterion of habituetion.
' 'E ..

Since even within the same group some infants took more trials to reach criterion

s

.than did others, the number of scores ‘contributing to each point'on the curve

varies somewhat, However, no point.contains fewer than half the subjects in

3

R

"each group,
S . \
It is immediately obvious that these data do not correspond to ahy

’

coneception of habituation as a gradual decre;ent in response to repeated stimula-
tion: Rather, it appears that the response decrement occurs quite precrpitously:
Both fast and slow habituators seem to reepond to the seimulus fairly consistently
for varying nidmbers of'trials, but then-habituate te it, within one or teo trials.

We know thdt they aéﬁually habitﬁated, because the fixation time of those infants

4

t

who continued to see the same stimulus remained at the same low level, The fast

atid slow habityators differ in the number of stimulus presentations before they

v
-

. ) R ‘U%‘U .
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'pres?nt experiment only one intervening stimulus was presented and it was shown

. - ..

habituate, but they both show the same suddendrop in fixation time,

]

The infants in the high andfmedium discrepancy conditions continued to see

the discrepant stimulus until they habituated to it or for eight trials, which-

P

-

ever came first: They were then ‘shown their original habituation standard
stimulus' (either A or B) to test if they still recognized it. Iﬁrso, .one would
expect their fixation time to be low 4s it had been at the end of habituation.

1f they did not recognize it, one would, expect their fixation time to recover

) above the habituated level,

On the recognition test the infants looked at the stendzzd.significant19

‘ . -
longer than they had at the end of the habituation trials. is suggests that

the intervening trials ‘had interfered with the subjects' mgmory for the hagbituation
. . s N * ‘. .

stimulug, The'main difference between this_stqu'and seyerél others which have

-

failed to find inferference with infants' recognition pory is that in the v

"y

repePtedly. It may be that interference only occurj/when the intervening

stimulus gets into memory. Thus, peveral presentations of a single stimulus are
L % ' .
necessary to produce interference, and it may also be necessary that the infant

habituate to the intervening stimulus, . .

.

Obviously this hypothesis needs to be tested sysrematically in an experiment
\

.

in which infants are habituated to nne sgpimulus and then given several trials

with either only one repeated stimuius or with several different pﬁfterns. Such
!

a;study‘is currently in pro%ress in our laboratory, Preliminary date indicate
that the only infants who fail to remafm habituated to the original standard ,
stimulus are those wno received only one repeated intervening stimulug and who
habituated to that pattern, .
In summary, this study found distinct, non-overlapping distributions of

trials to reach criterion for fast and slow habituators, Both groups of infants

.

’ ‘ _ VRIE) )7
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v / .
éhgyed recovery to a novel stimulus, and there was no difference in the degree
of recovery for the two groups. Plotting data backward from criterion .revealed

.

that ‘'the course of trye habituation never did run smooth." Infants do not

. 2 »

gradually decrease their response to a repeated stimulus, but rather seem to

*

-t

habituate within-one or two trials. F%ﬂally, evidence of inéerference Qith
e - ""f’ s ’ .
infants' recognition memory was found and attributed to there being only a

_single, repeated intervening stimulus, . .

v
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Habituation curves plotted backward from the point at which each subject

reached criterion,

Figure 3,
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