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. Four, experlments were conducted to 1nvestlgate the

*extent *o which 1nfants of different ages respond to facellke .
drawirgs on the basis of stimulus complexity and/or, resembiance to -
the luman face. Infants' responses to stimulus.patterns were assessed
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represented three levels of complexity and two types of organizatign.

! The three stimulus patterns with nonfacial organlzatlon differed only
in stimulus complexity. Those in the set with facial organization
differed from each other in deggpee of facial resemblance as well as -

© »in complex1ty Th'e results of these four experlments 1nd1cated that
. there is a chahge between the ages of 10 and 15 ‘weeks in,‘'the ~ ,
dimensions which underlie infants' response to. facelike-patterns..
0lder infants, 15 and 20 weeks, responded. to both the degree of '
facial resemblance and the degree of complexlty while younger ,
infants, 5 -and 10 ueeks, responded only the complex1+y of facellke
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) Four gxperiments wére conducted to .investigate the extent to
which infants of different ages respond to facelike drawings on the - .
" basis of resemblance to the facial configurati :» and/or on the basis

of stimulus complexity. ‘Infants' response to stimulus patterns was

"assessed using the cornéal reflection, technique developed by
: Robert Fantz, ’ ' :
- - ~ i
. . " Subjects %or the first two experiments were groups of 5-, 10-, ¢ '/
15-, and 20-week-old infants. The four stimulus patterns differed, .
from one another along two orthogonal dimensi ns: degree of resem- '
blance to the face and'degree‘of :Limplus copplexity.\~// T
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In the other two ‘experiments, 10- and 15-week-old infants
were shown six stimuli which represented three levels of complexity
- and two types of organizatijon., The three patterns with Nonfacial .
.organization differed from one another along only one dimendion,
. stimulus “omplexity. Those in the set with Facifl organization
. ’ represented'thg‘same three complexity levels but alsd differéd in
degree of facial redemblance.

, The results of these four experiments indicate that there is .
a change between the ages of 10 and 15 weeks in the dimensions
5which underilie infants! response to facelike patterns. Older infants, .
S « 15 and 20 weeks, respond to both the degree of facial resemblance ’ ’
> and thef/degree of complexity, in such patterns, Younger infants; .
. : 5 and 10 weeks, tespond only to the complexity of facelike patterns.,

v The same conclysion is reached regardless of whether the two dimen- ‘
sions aye orthogonal to one another or are positively correlated / N

- in a'set of stimuli. Thus it would appear that, by the age of
15 weeks,. the infant can respond to at least oﬁéfﬁedningful stitwlus

configuration, that of the human face. .- ] ’ .
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DEVELOPMENTAL CHANGES IN INFANTS' R ]

"Robert A, Haaf a

t of Psychology .
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Recognntu of facelike stimuli is a topic which-has been of
considerable jhterest in the literature on infants' visuval- preferences.
The face appgars frequenly in the environment and,yconsequently, may
be one of the first organized and meaningful visual configurations
.which is yecogrized by the infant. Because of the social significance

of ‘the fdce, discrimination of facelike stimuli is' important as a
precurngor of social responsiveness. In addition, a detailed description '
of the ontogeny of the discrimination-.of facelike patterns may provide s
infofmation about the importance of stimulus organization in the infant's
visdal environment. i

{
In the last 15 years, over 20 reports dealimg with the infant's
response to facelike stimuli have been published, ‘Recognition of the
face has been demonstrated with infants between the ages of four and
six months (Caron, Céron,kCaldwell & Weiss, .1973; fagan, 1972; Haaf
and Bell, 1967; McCall & Kagan; l967) However, the ewjdence presently
avanlable does not permit a similar inference copcefning subjects of
younger” ages. Although some investigators have observed a preference
for faces-over other stimuli with infants less thanifour months of age,
attempts to replicate this phenomnnon have not beeniunlformly successful
| (Fantz, 1966; Fantz & Nevis, 1967; Hershenson, 1967 Koopman & Ames,
!968 Lew;s, 1969; Thomas, 1973, experiments CB-1 anfd CB- IV)

* . 1In studies of younger |nfants, facelike pattern% have been compared
with dissimilar stimuli,,with distorfed faces, as welll as with stimuli :

_ containing facial features in a scrambled arrangement. It should be’
noted that differential responding in these comparisons is not necessarily
indicative of facial recognition since the effective stimulus dimension
cannot be specified unequivocally: (Hershenson, 1967). Infants may Took
at the face because it possesses particularly attractive stimulus elements,
because it represents an optimal level of comp]ex;ty, or because the
facial configuration is perceived and recognized. ' Furthermore,; dis= -
crimination between a sipgle pair of stimuli such as a schematic face °

-and a scrambled version of equal complexity is,not a necessary result of

facial recognition. . )

1 i

The purpose of the present experiments wés to de;ermine'whether

/
» . ’
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YOung infants respond to facel ike patterns on the basis of stimulus
. " complexity or on the basis of degree of resembiance to the human fdce.

Subjects for these studies were between the ages of 5.and 20 weeks
. 4

. . . )
. N o ¢ ) " ’ . . -
T . Lt S Experiment 1" (Haaf, 1974) - | bt
“Method ‘ . - T '

Subjects, The subjects were 24 5- -week- old (3% + 3 days) and, 24
ro-week-oTd infants (70 +3 days) : There were 12 males and 12 females
at each. age level. Names were selected froem birth announcements in
the local -newspaper; parents were contacted |n|t|a|ly by letter &and
'then, a few days later, by telephone,

Stemuli. The stimuli, which are~shown in Figure 1, are similar
"..to those used by Haaf ¢ Bell (1967J The four patterns varied along
two dimensions: (1) degree of resemblance ‘to the configuration.of the
human face and (2) degree of complexity. ‘Resemblance to the face was
determined by the number .of .appropriately posntloned facial features.
Complexity was the number of details or elements.. The number of
facial features, as well as the number of elements, in each stimulus
is shown in Table 1, Since the two dumensnons ane orthogonal to one

TABLE 1. -
STIMULLS CHARACTE RISTICS AND THE "ORTHOGON AL COMPONENTS

. CSED N STATISTICAL ANALYSIS .
< . Stunulus *
6 *7
. \ B ( 15
Stunulus charactenshes
Number of facial features 10 3 7 4 1~ . .
. Complexity, Number of elements 13 ) 4 22
Orthogonal components r )
‘ Facal rexemblance hinear \ 3 1 -1 -3
Complexity * hinear . -1 3 -3 1
’ Quddratie . 1 -1 -1 . ]
° )
. ' -
1 -
&
another, the extent te whnch each influenced the subjects response
) y ordering ould be determined by statistical analysis. The stimulus

patterns were positive achromatic transparencies approximately 10 x 13.5
cm in size. -
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~» . Apparatus. The observation chamber was constructed so that the
target panel, which contained a 15 x 18 cm s;imulus aperture, was
approximately 26 cm from the infant's eyes. The stimalus was” placed
over this aperture and was illuminated from the rear. A piece of
translucent white plastic above the opening blocked thessubject's
vision between trials. A small hole J1 cm below the stimulus openihg *
» an the target panel permitted observation of the infant's eves as he
lay below in an infant seat, Length of trial% and intertrial intervals
was signaled by electronic timers, * Responses were recorded on a . ’

printout counter, as was the onset and offset of each trial. .
- 7~ ‘\Q

- . -

.

!
1

" Procedure. Subjects received 12 30-second trials, #three repetitions
- of each stimulus; the intertrial interval was 15 seconds, The stimuli
were presented in a nonsystematic order, with the restriction that each’
/ pattern appear once in every block of four trials. Nne expefimenter
placed the stimulus on the target panel at the beqinnina of a trial and
removed’ it at\the onset of the intertrial interval. A second exper-
imenter recorded fixation time. The subject was judged to he lookina
¢ at the stimulus when its reflection was superimposed over the pupil on
* . the cornea of his eye. ’

Results and Discussion .

> ' v

’ /.
. Since the four stimulus patterns variéd alona two independent
K dimensions, ‘it was possible to analyze response differences to the stimuld
2 4 in terms of the-three orthogonal components listed in Table 1: a linear .
N facial-resemblance component, a linear complexity component, and a quad-
rattc component. |If subjects show a preference for intermediate levels
of complexity-the quadratic component would be positive in sian but if
they, show a’preference for intermediate levels of facial resemblance
its sign would be negative, .
Fixation time forsgach repetition of each.stimulus was converted
to a percentage of the total amount of time a subject spent lookina at
the stimuli and the pefcentage fixation time scores were subhjected to
an Age x Sex x Stimulus x Repetitition analysis of variance. Instead
of testing for’a.Stimulus main effect with 3.df and an Age x Stimulus
interaction with 3 df, the corresponding sums of squares were partitioned
into six, single degree of freedom, orthogonal components; that is, the
significance of each of the three components listed in Table ] was tested
at each of the two age levels,

Aﬁalysis of percentagg fixation ngPbs yielded only two significant
effects: the Quadratic stimulus component for the 5-week-old subjects,
F (1, 132) = 6,08, pg.025, and the Linear Complexity component for the
Tnfants at 10 weeks, F (1, 132) = 15.47% p¢.001. Since the Quadratjc
component at 5 weeks was positive in sign, it would appear that these

. subjects were responding to the degree of complexity in the stﬁmuri,
with a preference for intermediate levels. An analysis of raw fixation

hd .
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'tlme gcores produced sﬁﬁ)lar results. The data’are presented
. graphiceljx_)h Fiqure 2, p - .

»
.

T ere was no ev;dence of response to the facial resemblance
dimensjon by either of the.age group¥ used in the first experiment.
The  L04week S1d.infants showed’ a llnear preference for,increasing levels
QF.éti lus complexity. At 5 weeks:the Quadrdtic stimulus component
was sighificant. The most compelling in rpretatlon of this latter
finding 1s that it represents preference for an {ntermediate leval of
complexfty, Thus it would appear that the visual behavior of subjects
at both~ages was controlled by the complexnty of gthe stimuli and that
there wag a developmental- shift from preference &r an intermediate
level of complex;ty at 5 weeks to a positive linear preference at 10
weeks,_  This shift in preferred levél of complexnty among the present,
stnmaln is consonant with infants' response to checkerbbdbards which vary
in complexity.

.

Y ‘ .

\ Experiment 2

R 4 '
Me thod L. ’ . . . y

Subjects‘for the second experiment were 32 15-week old (105 +
3 days) and 3%120-week old (140 + 3 days) infants. There were 16 males
and 16 females at each age level. None of these infants had shown
extreme position biases. Stimuli were the same as in Experiment 1,
However, in Experiment 2 tHe paired comparisons prqocedure-was used.
The target-panel of the observation chamber contained two 14 x 18 cm
stimulus apertures. The stimuli were approximately 30 cm from the
infant's eyes and the genter of each stimulus aperture was 12 cm off "
midline of the target panel. All possible pairs of the four stimuli
were presented during 12 30-second trials; intertrial intervals were
10 seconds in length,

Results

The results of Experiment 2 are presented in Fiqure 3. 2 Pne way
analyses of variance of percentage’ fixation time .scores were used to
test for*differences in response to the fcur stimuli. The data from
each age level were analyzed separately. For both groups, the response
orderings showed a Linear Facial-Resemblance component, ¥ (1,31) =
9.60 at 15 weeks and 20.05 at 20 weeks; a Linear tomplexity component
F (1, 31) = 27.12 at 15 weeks and 11,03 at 20 weeks; and a Ouadratic
) component, F (1, 31) = 43,11 at 15 weeks and 27.83 at 20 weeks. All
were signnchant at, or beyond, the .005 alpha level. .

Discussion .
With rabpéct to complexity, it would appear chat 15 and 20-week
old infants,“like younger infants, do respond to the complexity of

N
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facelike patterns. However, with respect.to the deqree of facial

resemblance, 15 and 20 week-olds respond quite differently than 5 and .
10 ‘week-old subjects. Unlike the younger ‘infants, subjects at' 15 and .

at 20 weeks show increasing attention to the more facelike patterns, r .,
Similar-results. have been reported for'18 weék-pld'infants by Haaf’and.a .
Bell (1967). ( ' .

. The results of Experiments 1 and 2, as well as of Haaf and Bell
(1967), lead to the conclusion that there is a change between 10 and
5 weeks of age in the stimulus dimensions which undérlie response to
facelike patterns. Although 15 and 20 week-old infants respond to
both fatial resemblance and stimulus complexity, infants at 5 and 10 .

‘weeks respond to the complexity dimension and act as though they were
oblivious fo the facial organization of the stimuli.- One tempting

‘speculation: is that this shift reflects a developmental change -in the
‘ihfant's perceptual cépahilities., Perhaps the young infant is capahle

f responding only to physicalistic stimulus dimensions such as

mplexity.- Viewing the visual world in terms of its' complexity might
t facilitate the construction of more meaninaqful dimensions to which
only the older infant can respond, such as degree of facial resemb- *
lance. Although the data .are consonant with this speculation, they do
not provide unequivoca) support for it, Experiments 3 and 4 were

designed to provide atditional information concernina young infants’ . ,
responsi&eness to the 'dimension of facial resemblance, . ) N '
. , . . ;o

v Experiment 3 ' 4 »

A v

- .
. . [ .
3

On the basis of Experiments 1 and 2 (and Haaf & Bell, 1967) it , o
can be concluded that there is a change between the ages of, 10 and 15 .
weeks in the dimensions which under}i& the infant's response to face- .
like patterns., Although one possible inference is thaz this develop-
mental shift reflects a change in the infant's basic perceptual ’ .
- capabilities, one alternative explanation is equally plausible. The .. .
“procedure used_in Experiments 1 and 2, can be viewed-as a test of relative *
dimensional salience. The young infant may be capable of responding .
to the dimension of facial resemblance but may Tall to do .sé when a . .
highly salient dimension, such, as compTexTty,  competes TorHis attention. '
Thus response to the facial resemblance dimension at 15 and' 20 weeks ,
may.reflect a developmental chanhefiQ_dimensional salience rather than - .
an ontogenetic change in perceptual capabilities. The purpose of .
Experiments 3 and 4 mas investigage infants' response to facelike ’ .
patterns with stimuli\én which the dimensions of tomplexity and facial .
resemblance are PasitiVvely correlated with one another (these dimensions
are orthogonal to one another in the stimuli of Experiments 1 and 2)..

‘.

*

.Method

Subjects. The 'subjects for Experiment 3 were 36 10-week-o1d
infants 575 + 3 days). There were 18°males and 18 females. Hone of

R . bY
’ - . JUGg7 )
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chese subjects had shown extreme position biases.
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: Stjmuln and Design. The stimulus patterns which are shown ins .
Fﬁbu(e L "wére positive ‘achromatic transparenc:es, each approximately
10 x~13, 5 cm jn size, The three patterns. with Facidl organization
differed‘ﬁrom one ancther in terms of the number of appropriately
positioned facral features - As a result, these stimuli varied con—
. tomitantly along two dimens.ions, St;mulus complexity (humber oft elements)
and _degree 6f.resemblance to thel facial configuration. The correspondnnq
patterns in the set.with Nonfacial organization containéd the same
. numbers of sgjmulus ‘elements. However, these eleménts were not positloned
approprlately wirth_ respect tq the facial configuration and, as a result,.
. 'the stimull varied along only the complexnty dimension, Although subjects
‘woltd be expected to attend longest to the most .complex stimulus within
éach set, the major focus, “of the present lnvestngat;on was ufon differ-
ences |n response between one set and the other.. If.10-week old Infants
.are not responsive. to the dimension of facial resemblance their v
differential response to tHe three levels of complexity should be in-
dependent 6f the type -of organvza¥10n imposed upon the stimulus elements.
The relationship betweéh complexity and f:xatnon time shouldibe the same
" for-the Faciat-as' for the Nonfacial set of stimuli. Hewever, if subject$
amse résponsjve to, the facial-resemblance dimension, th&ir responses to

these two sets Qf stimuli should be different! that is, the d|scrlm;nabll|ty .

of sttmuli which differ in botk complexity and facial resemblance should
be greater<than of stimuti which vary only Tn complexity. «in terms of the
"2 x 3 factorial -design represented by these 'stimuli, a significant inter-
actioh between comptexity level and type of organtzation would provide
evudence of responsiveness to the dimension of facial resemblance.

[ . . -7

Apparatus and Procedure, The observation chamber was identical to
the one in Experiment 2, The paired comparison procedure was ysed, in which
a pair of stimull was presented on each trial. There were 14 30- second
trials, with an intertrial interval of 10 seconds, On trials 1 - 12 each
of the six stimuli was presented four times, twice in each Iateral,poSntnon
One blook .of six-trials—involved a complete paired comparison presentation
of the three patterns with Facial organization. The other block of six P
trials dnvolved the six pairs of Nonfacial stimuli.. There were two
stimulus sequences; half of the subjects received the six pairs of Facial
stimuli on trials 1 - 6 and half received these pairs on trials.7 - 12,
The stimult on trials 13 and 14 were identical to ,one another in com-
plexity but' dtffered in type of organization. .The pair of stimuli which
was presented on trial 13 was repeated on trial 14 with lateral positions
reversed. Half of the infants received the two patterns of high complex-
ity on both triaks (13 and 14)-and half peceived the two patterns of low
complexity,

i ' JH g3,




Results

-
)

In order to determine whether subjects responded differently to
the stimuli with Facial organization than to those with .Nonfacial
organhization, raw fixation time scores derived from trials 1 - 12
were subJecfed to an Organization x Complexify x Stimulys Sequence
analysis of varianee, The main effect due to Complexity, F (2, 68)
= 27.33, p< 001, and the Organization & sequence nnteractlon,_ﬂ (1, 34)
= 6,11, p¢.025, were both significant. However, the relationship
between fixation time and complexity was not different for the two
types of organization; that is, the Organnzatnon X Complexuty inter-

action was not sigmificant.
¥

The cohplexity main effect reflects the infants' anreaéed attention
to the higher levels of complexity. Average fixation times (summed over
stimulus repetitions) were 32.12, 41 .41, and 54, 4k seconds to the low,
medlum and high levels of complexnty, respectively,

The Organization 'x Sequence interaction nndncate§ that infants
looked longer at the Facial than at the MNonfacial stimuli in the Facial-
Nonfacial sequence, but not in the Nonfacial-Facial sequence. A decline
in attention between the first and the secondrblock of six trials would
ordnnaru]y be expected. However, fixation time declined only when
the Nonfacial stimuli appeared in the second block of trials. VYhen the
Facial stimuli were presented in the second block, the level of attention °
remained constant across blocks. Average fixation times to the Facial
and the- Nonfacial sets, respectively, were 42.79 and 37.57 se‘conds for
the Facial-Nonfaclal sequehce ahd were bl 68 and 45.58 seconds -for the

o~

Nonfacial-Facial sequence, . ~ . ‘
Analysls of fixatlgn times ‘on trials 13 dnd 14 failed to demonstrate
differential response to facelike and nonfacelike stimuli, Half of the
-Subjects were exposed to the two patterns of high comp]exnty and the
other half were shown the two lew complexity patterns (in the latter
case, equipment malfunction prevented recording data from these last two
trials for one subject) Two t tests for correlated means were computed
to.determine whether infants responded differéntly to the stimulus with
Facial organization than to the one .with Monfacial organization. Neither
comparison was significant; ¢t (17) = 0,25, pY».10, for the pair of high
complexity patterns and t (1%) = 1,96, P> 05, for the low complexity pair.
Of course,.the results of these two comparisons should be intérpreted
with caution., Discrimination between stimuli on trials 13 and 14 may
have been lessened as a result of fatigue or as the result of habit-
uation to the patterps.

.
.

« As has been noted mas (1973), data which are averaged across
subjects may not accuratély reflect the behavior of individual infants.
However, such does not app to be the case in the present experiment,
For each infant, coefficlents for a linear complexity comparison were
used to produce a linear trend 'score for each set of stimulis Fixation
time to each pattern within a particular set was multiplied-by the
i d

.
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corresponding coefficient and the products were summed to produce the
trend score. The linear complexnty trend scores were greater than zero
(that is, positive in direction) in both sets of stimuli for 25 of the

36 infants and were negative in both ? r'only one infant. The percentage
of positive trend scores was 81 in the Facial organization condition and
was 86 in the Nonfacial condition,

-

’

Discussion

The results of Experiment 3 are consonant with the data from
Experiment 1, In both studies, 10-week-old infants were found-to respond -
to the complexity of facelike patterns. In experiment 3, tHe relationship
between fixation time and complexity level was no dlfferent for stimuli
whlch vary concomltantly along two dimensions (complexity and facial
resemblance) than for those which vary only in complexity. Thus there
was ng eyvidence of response to the dimension of facial-resemblance by
10-week-old infants, .

Since the Facial and the Nonfac;al sets of stimuli differ only w;th
respect to the configuration of elements within the patterns, the Nrgan-
ization x Sequence interaction appears-to indicate that the organization .
of stimulus elements does affect response to visual patterns By T0-week~
old nnfants However, as Hershenson (1967) has indicated, differential
response’to two stimufi (or in this case, "to two stimulus condntnons)
is not sufficient tg permit an inference about the effective stimulus
dimension underlying infants' behavior, Therefore, no positive con-
clustion concerning 10-weék-old infants' responsiveness to the facial~
resemblance dimension can be drawn from the interaction between Type of’
Organization and Stimulus Sequence, ' - -

Experiment 4

Method
LLthod

-
.

The purpose of Exﬁeriment b to determine whether the lack of response

.to the facial-resemblance dimension in Experiment 3 was related to the

subjects' age level or was caused by the use of an insensitive procedure.
Although the entire sample has not yet been completed, data from 32 15-
week-o1d infants (105 + 3 days) have ‘been collected (16 males and 16
females). None of these infants had shown extreme position blases, The
stimull, apparatus, and procedure were the same as in Experiment 3,

. Results and Discussion .

x
An Organization x Complexity level analysis of variance was performed
on the raw fixation time scores from trials 1 - 12, Both main effects

.
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and the Organization x Complexity interaction were signjficant, F
(1, 31) = 4.81, p05, for the Type of Organization main effect; F
(2, 62) = 49,21, p< 001, for Level of Complexity; F (2, 62) = 9.56
p<001, for the interaction.. Ayerage fixation times to the Facial -
and the Nonfacial sets of patterns were 40,06 and 36,37 seconds,
respectively. Mean looking times to the three, levels of complexity,
from lowest to highest, were 21,43, 42.20, and 50.62 seconds, The
Organization x Complexity interaction is presented graphically in
Figure 5. ' .
. , ~

Neither of the comparisons based on the data from trials 13 and
14 was significant. For.the pair of low complexity patterns, t (17) =
0.77, p>.05, and for the high complexity pair, t (13) = 1.49, p>.05.

The 15-week-old infants, like the ﬁo-week7plds in Experiment 3,
showed an overall increase in attention _to the higher levels of com-
plexity. In‘addition, at 15 weeks fixation time was higher to the
stimuli with Facial organization than to those with Nonfacial
organization. And most importantly, there was evidence of response .to
the dimension of facial resemblance by the 15-weék-olds, Differential
responding to the three levels of complexity was greater for the patterns
with Facial organization than for those with Nonfacial organization; in
other words, response differences were larger for stimuli which vary both
in complexity and facial resemblance than for thosé which vary only in
complexity. Given these results, absence of response to the facial-
resemblance dimension in Experiment 3 can be ascribed to the subjects”
lower age level rather than to a procedural artifact, '

-
. -

General Discussion

. .
The results of these four experiments can be summar i zed quite

simply: there is a change between the ages of 10 and 15 weeks in the

dimensions which underlie response to facelike patterns., O0lder infants

respond to both the degree of facial resemblance and the degree of ]

“complexity in such patterns. The sanie conclusion i$ reached regardless

of whether the two dimensions are orthogonal to one another (Experiment

2) or are positively correlated In a set of stimulj (Fxperiment 4), Thus

it would appear that, by the age of 15 weeks, infants are’able to

recognize at least one meaningful, organized stimulus confiquration---

that of the human face. Onf course, recognition of a meaningful, organized

stimulus configuration does not necessarily imply that meaning has, in

fact, been attached to the configuration,

.

There was no evidence to suggest that younger infants (5 and 10
weeks) respond to the facial-resemblance dimension. Younqg infants rgspond'
to the complexity rather than to the facial resemblance of facelike
patterns (Experiment 1), Their differential response to stimuli which
vary both in complexity and facial resemblance is no different than to
stimull which vary in complexity alone (Experiment 3)." Null results, of
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course, fail to prove that 5-and 10-week-01d infants cannot recognize
tHe facial coMfiguration, Nevertheless, from the evidence presently
available, it would appear that they are quite reluctant to admit that they
cam, ‘ . - ’

~

Miscellancy

~

Position bias and the paired comparison procedure

4

When pairs of stimuli are presented simultaneously there is the
possibility that infants will show stronq position biases. '"Position
bias' simply mears greater fixgiion, over trials, to one position than
to the other, Typically, as in Experiments 2, 3, and 4, stimuli are ]
counterbalanced with respect to position so that stimulus differences will
not be confounded with position biases, Even_so, some investigators have
taken additional precautions when analyzing stimulus differences in the
presence of strong position biases, The. original gesiqn of Experiment 1
called for a complete paired comparison procedure. Position biases were
.extremely strong in the first 10 subjects and, as a result, the design
of the experiment and of the looking chamber werefmodified for single”
stimulus presentation. Subjects with extreme position biases have been
excluded from data analysis (for example: Koopman & Ames, 1968; Exerpi-
ments 2, 3, and 4 in the present paper). Statistical corrections for
position biases have also been applied (Hershenson, 1964),

Data from Experiment 3 were subjected to additional analyses in order
to investigate the effects of position bias upon infants' visual fixation
of stimuli. The order in which the present experiments were conducted
was 1, 3, 2, b, not the order in which' they were discussed, .

After data were collected on 24 subjects, in Experiment 3, an analysis
was undertaken to determine whether there was a reiationship be tween
degree of position bias and the extent to which subjects discriminated
among the six stimuli, The amount of time an infant spent looking at
each of the six stimuli was determined and the standard deviation of these
six observations was computed for each subject, as a measure of discrim-
ination among stimuli., |If babies with extreme position biases were simply
staring in one direction rather than responding to stimulus differences,
attention should be relatively uniform to the various stimuli and, con-
sequently, the standard deviation would be low. A scatter diaqram was
prepared showing the relationship between the deqree of position bias
(percentage of time spent looking in the dominant direction) and the
measure of stimulus-discrimination (standard deviation). This scatter
plot resembled a rectangular goose egg with a takl, The deqree of '
discrimination among stimuli was unrelated to the extent of position bias
except for subjects with position preferences greater than 95 per cent.
For these infants the measure of discrimination was uniformly low., This
analysis indicates that stimulus discrimination is constrained only in

>
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o ° f ‘the case of ¥xtreme position bnase‘s As a result, " these' subjects were
excluded from data analyses as were subsequent, \nfants wwth position,
R . . biases of more theq 95 per cent . . -

- . . . ,
- . . P . * . (-

) . s FJxatJon time scores for trnan - 12 were subjected to- two
) T additijonal analyses. Each infant's preFerred position was identified ’-
) _(the' position which received more than 50-per cent of that subject's
total fixation.-time). The length -of time apent anax;ng each stimulus .
in-~the subject's preferred posntnd‘ was ¢omputed and an Organnzatnon X :
" ‘ Complexity analysis of variance was performed on these scores. fnly the
N "-Complexitymain effect, F (2,770) = 18.78,.p (001, was signifjcant: A
L ,5imilag two-way analysls of variance- was performed on raw fixation time
'scores derived .from both stlmulus poslbions. “As in the previous, analysis, -
only the Complexity effect was sngnnf:cant F (2, 70) = 27,02, p001,
Since the resu{ts’bf these two ana]yses were, “the. same, it wou]d appear,

~

< that the *%presence of position ‘biases of 95 per cent, or less'“do not place
) ) . constrdints upon the interpretation of data derived from the paired com-
oL parisons procedure.’ * . -
. , , N
“ o L ' i
A -7, ‘Ontogeny and alternative response measures oot T,

N - - v

. - .
With the 'method of the present expertments, there are three different

. ‘measures which can be used to assess infants' differential response to’
_stimulus patterns: number. of fixations, average duratton of fixation,
or sand total fixation time, Only total- flxatlon time (and _percentage

fixation tnme) was analyzed-in the present’expectirnfents. Several investi=
gators have commented upon, the relative utility of these alternative
- Z ‘response measures, as well as upon ontogenetic changestin each (Ames &
. . Silfen, Z965; Cohen 1973; *Lewis, Kagan, & Kalafat, 1966) . - No analyses
of the relationshlp among measures, or of the consistency of*sgmulus

Wy dlfferences acrdss these measures, have beén performed upon ti¥present
data. However, analyses of ontogenetlc changes in these measures have
: been carried .out by Carol Saunders and Shlrlee “enwrck N

D LI -

The four experiments described earlier involved two different
combinations of stimuli and two different procedures, the single-stimulus
and the' paired comparison procedures. Even so, it was possible to look

" at developmental ¢hanges across three pairs of age levels for which™ |
+ ! stimuli and procedures were identical: 5-to 10 weeks in Experiment 1;
10 to ‘15 weeks An Experfments 3 and 4; and 15 to 20 weeks in Experld@nt

i ' ,/ 2.. . : v

\lb Three measures were compu\ed for each subject number of fixations,

14

\

A total fixation time, and average duration of fikation. The scores were
summed over stimuli and repetitions, Developmental changes in these
< . measures were assessed by t-tests for independent samples. ’

P . LY

’ ¢

There were 29 changes .jn any of the three measures between the ages
.- .. ~of 6-and 10 week (Experlment 1).. Each of the thrée t-tests vas




‘. hon§}gnlficant at the ,05 alpha level,
Between |10 and 15 weeks (Exgeriments 3 and’ Q) all three measures R
» ¢hanged. There was an increase in the number of fixations, t (66) = -
L. 64, (00]J a decrease in the average duratiom of f;xatlon, t (66) T
= |, h7 2.001; and a detrease of marginal significance in total fixation
time, t (66) = 1,99 (the critical value at the .05 levsl, with 60 degrees:
of freedom, is '2.00), L '
There were age related changes in two of the measures between 15
and 20 weeks (Experiment 2). Average duration of fixation continued to
aecll'ne, t {62) = 2,92, B_(Ol Total fixation time also decreased t

. (62) & 5.%1, p<.001. . 2

Al

. To summarize: The number of fixations |ncreased significantly
between -10 and 15 weeks. Average duratlon‘bf fixation decreased between
10 and 15 weeks as well as between 15 and 20 weeks. There was-a decline
of marginal“significane, between 10,and 15 weeks in total fixation tlme,
and a significant declune between 15 and 20, In general, the older infant
appears to show a relatlvely large number of fixations, each of which
lasts for qnly a relatively short duration. Ames and Siifen (1965)
reported similar changes for infants at 7:- 8, 16, and 24 weeks of age. ’
In their data, the number of fixXations |ncreased wuth age but total °
fixation time and gverage duration of fixation decreased developmental]y,
however, no statistical tests were reported

» o
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Footnotes {‘* ‘
1 ,
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2] Figure 3 represents data from the 15-week-old sample, However,
results for the 20-week-olds wera nearly “dentical. Average. percentage
fixation tiges were .323, .267, .149, and .260 at 15 weeks and were 321,
.267, .161, and ’,250 at 20 weeks for stimull A tmrough D, respectively,
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