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[ APSTRACT S |

. This study was de51gned to determlne if the failure

- “ of prev1ous investigations to find habituation. and response to < -
novelty in infants younger than 2 months of age was because the &
stimuli used were too complex or because a constant number of trials
rather than an individudal criterion of habituation was used "A total
of 24 infants between 5 and 6 weeks of age were divided into three L
groups and given pretest to show that they had no initial preference_Au
for either of two stimuli, which differed in . complexity. Next, all "

N ~infants were given some famlllarlzatlon with one of the stimuli, T
followed by a posttest on both stimali. Durlkg the familiarization
period, the three groups were treated dlfferently. each of two groups ¥
was familiarized with either the complex or'simple stimulus, and-the
third group was familijarized with the complex stimulus, but allowed =
only half as ‘many' familiarization. 'trials Results*indicate that: (1)
5~week-o0ld 'infants do habituate to v1sual stimuli, (2) previous -
failures to- demonstrate habituation were due to stimulus and A

s procedural limitatdions, and (3) preference for novelty is found e
following attainment of individual habitudtion criterion; while

. preference for familiarity'is found fcllowing a period of

familiarization too short to permit-:attainment of such a crltermon.
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’ Several reviewers have ppinted/out in réce’nt 4years that in spite of o

/\,

the impressive demonstrations of cla§sical conditioning dnd instrumental

L]

" learning in neonates and very young infapts, the numbe’rs of ti‘ials and tha
methodological complexi,gies involved in such demonst\rations sfeem to ;x:gue i‘f
against those learning mechanisms ~being the major processes through which

behavioural change occurs in the infant in’real'life. Some simpler‘u:échanism .

of modifiability seems to be called for,’and at this poin.t, habituation qis : .

./.-" ,f ]

traditionally been considered neither growth nor true learning, -and it has >

< . £l
I3 - -~

I T £ R . ’ N .
! the mechanism ~f choice fér ma'ny -experimenters. It is a process -thdt has .7 i

been demonstrated in a wide range of species, some-of which do not show -«

4 . . -
» - . s

7—.::4 ) classical or operant learning. . . 8 . e .

[N

@Q ' There is, however, a stumbling block in the promotion of - ha%itugtion a o l';
A 1 : :
@ as a majOr mechanism in the first few months, that being the embarrassing“ g o,
C{D fact that habituation--at least to visual. stimuli—-has been as diﬁficult to |

( *

Q J obtain in young, infants as have more complicated forms of learning. ‘In 1971

4.

\’\*uz:» Jeffrey and Cohen pointed out that visual-habituation had not been adequately -

e o i,
ic“j@ demonstrated in infants younger than 2 months old, and ‘Cohen and Gelber (in

f, j,{ 0 ; a [;‘
press) interpret c“urrently avallable data op this point as oconflicting. These

2’ - -

re\tiewers have suggested that age differences in habituhtion may poésibly

L.

N

o

reflect .basic changes in infant capabilities with age. ™ , ‘ . B
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_ ¢ While mest investigators-who have, tried - to habituare infants less . ///ﬂ
A . ¢ y e ] 5 -3 ..

than 2 months old o visual stimuli have metﬁyith complete failure, there é/ ﬁ, b

v > 3 ’
. S

} o are at(least tzﬁ investigators who have found Such habjtuation in some sub—
jects.r In- two’studies (Friedman,'197i Friedman Bruno,vand Vietze, 1974)

~

» . * e ow

L7y
o

]
Friedman has f0und habituation in Some proportion of neonates, when an
N\

< 8—second decremeﬁt in looking time was used as the habi;uation criterion.

. © /I L » B

e \Self (in press), working in Horowitz's 1ab found habituatioh in gome of her ' ‘ \:T§

- } ' [ 4 ’5 A ‘ d - . !
/ S-weekhold Subjects. Both Friedman and Horowitz have ﬁrgued pérSuasively

-

that two months does not represent any deve&apmental barrier for the capacity .

' ~7 . Yyt 5/."

to habituate to visual stimuli But instead, that the barrier probably lieg»

.- 47 . . - .
0o ih the stimuli and procedures used S Lo "_ ' L e
. _ \ A .
We heartily agkee. It is our belief that previous failures to find

“, N %

habijuabion in infants dess than two months old have been due to the use of 4

lu"
” A

a fixed number ‘of habituation trials on\whiqb the stimuli presented.were so |

3 »
3 ). - ~ >

complex that young infants were unable to habituate to them in the time C o
allgwed.' This belief is based on findings in the literagtre that: ‘ .
‘ .;/n ?\ 1) folder infants éenerally habituate faster than dofyounger infanfs;’ ,f‘
- ' :2 \sg) simpler stimuli produce habituation)nore‘readily than do more
. P i L X . . .

‘ ’ complex stimuli a . - ‘ s,

v, s SRR S

¢ - - fn contrast to the uSual finding on infants more than two months old
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- (; most studies of yOunger infants have failed to find a pxeference«for a n&vel

e L
5 L v

. \ .
!"fk ’ stﬂmulus followinp a familiarization period if youn?er infants do notfreally

Ll "‘

habituate, then it _seems’ reasonable that they also do not Subsequently prefer

a novel stimulus. But, Surprisingly, there have been seve;alhfindings in young

,

infants of increased prefet@nce for the familiar stimulus following exposure to
r 4 b4 . . . C(\ i - . 2 i

it == e.gd., Wetherford and Coher{; 1973.. - Doe k o -~
~ N . ! - . 1 4 o " 4{‘:\:&“ X = )
o e . X -
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¢ PerhapsAthis is ‘the time to introduce a necesaary distinction ‘that - |
¢ . i o «
S " between habituation and familiarization. Familiarization is taken 6& be any Aln )
v . » ¢ - * \ . : - '
“a A ﬂrocedure of any. duration that gives tHL inﬁ!yt'yeroepthal experiénce wit y-— s
.“ -, Y N . pooe 1
'-that 185 mgkes him more familiar with--a. particular stlmulus, This familiar- N . “w
i’ o e >

izat}oﬁ may nr.may not ‘be Sufficient to proddte habituation, which ‘1s defined‘

as»a decrement in the infant S response “to the familiarized stimulus down to - - "~

© . .

7 some criterion level—--for example, toxless thad 507" of the infant's oriyinil
4 < & M s f)\ - Cow e e .. i
' response to the stimulus.. oL * - . a8
¢ - . P a~ “. : .' 3 ) [ N ‘

,,-_ff _';} The finding that iniants who have beenxfamiliarized with but not - .\.

ﬁully habituated‘to a stimulusg subsequently prefer ;hat stimulus-to a novel [ v
v \one fits vervaell_with optimal level theorieszlike those EE“Berlyne (1963) or - . .'; !
- . ,-s.nunt /}965), which pnedict Lhat as a stimulus become? more fifiliarvthe itfant ; /{

fixation on it shoulﬁ first increase and then decreas . ~Such an inverted U- . 2 f}
3t * 3 : . .

\shaped funqtion»is also suggested by the, backward habit'ation curve obtained

>

> . in- four-month-ﬁfdsiby gihen and Gelber (in press) Theyvfound that the curve v
o A ~

- obtained by plotti}g backward from the habituation criterion did not” have the ‘3

- ¢ o

it

-

« 4 -
slow decline over tridls ‘characteristic of “the forward habituation.curve, but - L~
o wy * i . . .
’iéstead, the infants' looking increased with familiarization, reaching a peak, -
rd : . "/i
imhediately before a sudden drop to a low’criterion level. o s, o _Hfl_v

- -

g v [ .
. . v - To summarize our own position: we: feel that previous studies have

' generally failed to find habituation and respoénse to novekﬁy‘in idfangs younger

- - o
-~ .

‘ - than two months old because the stimuli used have been fairly complex; gnd 28 . :

-
: .constant nymber of trials rdther than an individual criterion of habitudtion ...~

r - 8 w3 i
. has been ugsed. The uSual consequence has been that in the itnstant time allow— {

™~ / R hd ©

ed, mostayOunger infants have either not become familiar with the stimulus at

all—-in(which case theyushow no preference;for either the so—called familiar

o D . . 0. v P © N
I

& stimuluS’or the. SO—qalled novel stimulus—-or they haVe become familiarized ,
Yhwed - IR . , ‘
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yith, the stimulus to _§ome extent(but :jﬁ’enough to habltuate_;g it==in- which
: case .they,end up preferring the famil timu’lus. ) B R - -
y R . % ‘o g .
T e The following research was undertaken to test’ this point of view. - .

/Infants in threé dlfferent groups were all given pre-tesEs to shdb that ehey ?>

. had no initial,preference for eirher of two etimulip one\of whiéh was more .
~ ) . a. - ., @ ' b2
! , complex than the other. Then, a}l infants Were.given some familiarization

e ey,
with one of tEE st}muli followed by a post-test/on both stimuli-to see if

R : there was any preference for either the familigr or the noyel (that ia(°un-
- ‘ - . »n . . 4 - =
famil}arized) stimuluﬁ. : ' oot - ' .
» - ) t o -

kY .
SV \‘ The thrLF groups were treated d'ifferentlyl:nly during ‘the familiar-
7 N

v

&

"f < . &"'J
4 o simpler of ‘the two stimulii;’ﬁur hypothesis was that tiils group w0uld habit- .

s _ .
uate rather quickly and then prefer the novel stimulqs. The’ second grOup was . .-
st t

-

alSo run to the same habituatipn criteilon, but with the more complex stimulus.
-~

bes
.. The hypothesis was that although this‘?roup ‘would take longér .to reach cfifbrion,
L.
i _tt would,also habituate and prefer the ngvelustimulus.’ Finally, a third group. ﬁ
¢ : 7 - R ’ v ] T . o

¢
’

ization period. The first group was run to habituation ‘criterion on the ,'a v s

v, 1. was familiarized'on the same, complex stimulus that was shown to the second
o '

" ’ _8roMp, but was allowed. on1y half as many familiari!ation trials. It was our ot
. ‘Q‘ «
hypothesis that thi§ '4iup would not reach the habituation criterion and would
r . Ry

\ s ,subsequentlyaprefer the familiar rather than_thg novel stigulus.A 0 ;
. ¢ . ° c )

»%* = "+  Each Jf the thiee groups contained eight subjects, four, boys and four

. s T
7 ,‘) b M ' .

o

» wgirls. The infants were between their 5~qeekiand 6-week birthdays, and were

cl
- ¢ . - 2

] o I A -
volupteeréd for the research by their parents in response to a printed, request
' K : ~ . ¢ v !

given to mothers in maternity wards of three hospitals’inithe Greater Vancouwer' ) B
° ' . / . : . l. . X ) s Coe \ .

. PR ’ - . hY “ . 1 )

areal j A total of 31 subjects were run, but 7.failed to complete the experiment-

al (ession because of crying and ‘fussing. . - ['

"

.The stimuli were black and white checkerboards, one a"2 x 2 and one an, | .

o v . L % M )

. . ;o LT et o s

Lt .

—4 .
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. and B the stimulus familiarized

. B - - -
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8 x 8, each 4 1/2 inches.square._ Thfse checkerboards were chosen on the

: R
basis of*data obtained blerehnan, Ames and ™Moore (l966) ﬂwho showed that

3-week—olds 1obked most atche 2 x 2,\whi1e ﬂ—week—olds looked most ; the -
{ ) .
Subjects halfway between 3 and 8 weeks—~that is, 5; to.6 weeks. old-- f'

‘8 x 8.

- B 0

have been shown to look equally at both stimuli..gl L

)

L

B

.

%

o In the present study a sti%ulus, printed on.a white card, wss pria-'
‘.. ’ . - N .. e

ehted 11 inches above the infant s face and directif in his line of- viaion as

P

ne*lay on "his back inside an experimental chamber. Looking time on each trial

~

was recorded by an ohservér, ‘who watched the infanﬁ 8 eyes thrOugh a peephole

‘ beside the st)mulus card, and pushed,a button that activated a. ﬁustrak event

recorder ‘whénever the infant ‘was fixating the stimulus. Averhge agreement

.

 between 2 independent observers on 7 infants was 93%.

! Throughout~the entire session a.trial started with the infant fixating

-

the stimulus, and endeqfthe first time after 15 seconds of presentation -that

. -
. . -~

the infant 1ooked away from the stimulus. This" definition of a trial was

adbpted as a compromise between the convsntfgnal fixed length of trdal and’ the
- )

. s
) "infant control" procedure used by Horowitz et al. (1972) and by Cohen (1972), .
in which the length of trial is completely controlled‘hy the infant and con-

sists essentially of the length of the infant's first fixation.

.y e

The intef-trial-interval was approximately 10'seconds in durationm,
" ‘ A o

»
‘except when it was necessary to take longer to quiét a‘fussihg infané. Unfor-
tunately, with 5-week-olds this is a fairly frequent occurrence.dg Do +

. -’ S Ny .
Each pre-test,and post~test consisted‘of 2 trials od each of the two

stimuli in an ABBA order, A represenfing the stimulua not being familiariéed
Aftexr-the pge—test, members of Group l‘were'
“» - :

presented with the 2 x 2 stimulus and run-to a strinéﬂnt‘priterion of_habitua—'
. A. Ce

° f

. tion. ‘The criterion was-2 cohsecutive sets of 3 consecutive trials during
4. L. a "
.’/ | ‘ : - L3

) ) . Y '-," . . -' Y S
S L . vd'?iﬂiﬁ ' .

v . , . T .
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looking time on the first 3 habituation trials. .The members of GroupPZ were’

A - .
habituateQ_tc the same criterion on the 8 x8 che@kerboardt The members of

,GrOup 3 were agso presented with the 8 x 8ccheckerboard but were ullow d only toe E

L] 4

the average number of familiarizption trials thar members of Group 1 had taken

. LS (=
[

to reach critefion oh the 2 x°2 checderboard <L .

.

. " . * -
The results obtained for the 3 groups are shown in 3 separate figures,

?

fa . & ' \
. LY
*  which the infan: 8 -average looking time was lese than 1/2 of his”average .

. ‘ N
. (Figures 1, 2; 3) " Each figure shows the .gean number of séconds ‘per trial C 1"
\L' spent fixating the 2 x2 and the 8 x 8 on the pre-test, and the same 2 stimuli X
- *~\&; opvthe post-test. Between pre- and post+tests is a backward habituation curve, . .

the plotted points showing'mean looking times for all trialB on which at least

¢ »

o

1/2 of the, subjects in a- §roup were represented. . ' o
- J

. Figure 1 shows the resultsﬁfor Group 1, which was run to criterion on
5~

the simple 2 x 2 stimulus. All 8 membets of Group 1 habitueted. The number

[l
4

\
(
|
| ._ \
of trials*to.reach criteyion-ranged from 10 to 18, witt a mean of 13.5 tnials. ) |
pﬁ-tﬁt post-test all &‘subjects looked lonéer~at the novel é&k 8 stimulusvthan : ?
. [ % . . e
atthéfamiliar 2 x 2 stimulus. ) ) . . . |
\ Figure 2 show; the results for Group“z, which was run to criterion on

e o \

-

.thevcomplex 8x8 stimulus. All 8 members of Group 2 habituated The number
of trials to reach criterion ran?ed frém 16 to ?9 with a mean of 26 trials--‘

o approximately twice the number of brials taken to reéach criterion on the 2 x 2. '
.- . P f, . P "v . . |
On the post-test all 8 SubjectSJlookeduionger at the novel 72 x 2 stimulus than .

-
¢ oz

' at the familiar 8 x 8 stimulus. : o o n»v“;/ .

[J
2, M

Figure 3 shows Group 3, which was familiarized with the 8 x8 stimUIqu

. for 13 trials, the game numbeﬁ\of trials it’took Croup 1 to reach criterion on
¢ e v o . ’ |
the % x 2, but only 1/2 the number of trials it took Croup 2 to reach criterion
wt 0 ) N . i
~-on the 8-x 8. . Since none of the Subiects in this group came anywhere near
oL 0 o ;

: 0t

ol
fﬁ;
.
]
<
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b e ., :
. reaching criterion, thelr position on the Trials from Habituation continuum

’ Lo '

has been estimated by assuming they would have taken as long as did GrOup 2

to reach criterion on the game stimulus. In this \»roup on the post—-teet all
™

18 subjects looked longer at the familiar 8 x 3 stimhlus than at the novel
2 x2 stﬁnulus. ’ A - g LN
X

: ’
Analysis of variance of looking times at the two stimuli revealed a

A .
M

; significant Groups x Pre-Post x Stimulus Complexity interaction, F (2, 21) =~

6. 36, p <£.01. Individual t-tests of differences between times spent looking

at’ th% 2 x2 and times spent looking at 8 x 8 showed ‘that while there Were no

Q

significant differences during the pre—tests, post tests in a11 3 groups were

[}
signiﬁicant at‘.Ol og*better.' More compelling than significance levels, how-
. 0 A

everi is the agreement among the Su%jects. To put it simply, every one/pf the

¥

16 infants who habituated then preferred the nevel stimulus, and every one of

- o
.

the 8 infantsf%ho wege»familiarized but notaallowed_to reach habituation pre-,
h . i

foem

{

-

ferred the familiar stimuylus. - R

2

We belfeve that thede data show:

-

2. that previous failures to demonstrate habituation have been

- 2 & {‘

« due to stimulus “and procedural limitatio?s rather”than to any.
. . X R RS R ) F

inherent inability of young infants, -

a

and 3. that preference for novelty is found following theattainment

o

" of a stringent individual habituation criterion, while prefer—

E - ence for familiarity is foundﬂfollowing a period of"familiar-

-
a

ization too short to permit the attainment -of such a criterion.

-0 : . &

A “

1. that o—week-old infants dofhabltuate to visual stimuli -

~”
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