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BLBSTRACT

This study examines serial habituation in a sample of
54 infants aged 2, 3, and 4 months to determine whether age changes
are partially a function of different "strategies" rather than simply
different rates of habituation. The serial habituweztion hypothesis
proposes that attention and habituation of attention proceed in order
of the relative saliencies of cues. This hypothesi.: was exzamined
cross sectionally, longltudlnally within subjects, and longitudinally
between subjects (by cohorts) using a traditional habituation
paradigm. Individual components.of the standard stimulus were
displayed before and after. successive exposures of the standard for
familiarization. Relative saliencies .of the individual components for
each child were indexed by measuring the degree of response produced
by the initial presentation. When pre- and post-exposure fixation
times were compared, it appeared that for all ages habituation was
underway to the parts cf the stimulus in order of the relative
saliencies in agreement with the serial habituation hypothesis. The
data were also found to be fairly consistent across methodologies,
suggesting that results were not a product of a particular
experimental design. In addition, it was found that while the order
of interaction with components is in agreement with the serial
habituation hypothesis, apparent differences between groups of "fast
habituators" and "slow habituators" lend some validity to the idea
that rate of habituation may be an index of information processing or
efficiency. (Author/GO)
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ABSTRACT

Serial habituation of vicual fixations in 2-, 3-,land h-month-oid
infants was investigated through a design parmitting cross-sectional,
within-subject longitudinal, cohort longitudinal, and time-lag anzlyses.
Thgscompnnentl of the standard stimulus were displayed individually before
and sfter successive exposures of tha: standard for familierization. Rela-
tive saliencies of the components for each child were indexed by magnitude
of responding to these parts in the initial preseutation. c6§par1lons
of the pre- and postexposure fixation times suggest that for sll ages
habituation was underway to the parts of the stimulus in order of the
relative 3aliénciea. The nature of the data in general did not appear

to be influenced significantly by any one methodology.




Developmental Study of Serial Habituation

The purpose of the present study was to investigate serial habit-
uation in 2-, 3-, and 4-month-old infants and to examine age-related
data through a design lntended to cope with confoundings of the tradi-
tlonql crpss-sectional and wlthin--ubject longitudinal methods (see
Baltes, 1968; Schale, 1965). ‘

The gerial habituation hypothesis (Jeffrey, 1968) proposes that
attention and habifuatlon of attenélon proceed in order of the relative
saliencies of cues. Thus, the notion essentially offers a‘io--ible}
account of the infant's early interaction with perceptual -timéll. a

Nymbre basiz analysis of the infant's decrement in response to repeated

stimulatipn which is assessed generally as habléﬁntlon. Iq the extent
that data from a number of studies could suggest the infant may be
-extracting information from the stimulus as habituation is underway,
such decrgments in response indeed may be an indication of perceptual
learning as deacflbed in Gibson (1969). While some evidence of serial
habituation for 4-month olds can be inferred from results of a few
studies (Miller, 1972; Miller, Deslauriers, & Farrow, Note 1), the visual
attention of younger infants has not been examined vln-i-vln the hypo-
thesis. Absence of serial habituation in the younger infants might
imply that the age changei for habltuatlon, discussed in the literature,
may be partially a function of different '"strategies' rather than simply
different rates of habituation.
To ipvestigate this proposition thoroughly, during a 3-month period
infants wpre studied cross-sectionally, longitudinally within subjects,
and longitudinally betwean -ubj;ctl (by cohorts) for visual serial

habituation at 2, 3, and 4 months oflago using a traditional habituation




paradigm. A separate cell of 4-month=olds was 1nc1£ded in the second
month ¢f the study, so that time of messurements confoundings could be
explored across three months for the one age group.

Pﬁrtinent to the serial habituation hypothesis, if habituation
occurs to the components of a stimulus in order of their saliencies,
some differential responding to ito components would be expected after
repeated presentations of the scandard. Since successive shifts of
sttention would be limited in part by the amount of time sllowed in the
familiarization phase, the exact natures of postexposure reasponding c;n-
not be apecified for all components. The patterﬁ of responding at the
test, houe&er, was predicted in directions impli;d by Jeffrey's hypo-
thesis and in te.ms of regults from & previous study (Miller, 1972).
Given that serial habituation is characteristic of all age groups
examined, it was predicted that the most salient component would be
processed and that at the test, visual fixation time would be less than
prior to familiarization. The least salient component, if nof assimi-
lated, would generate higher responding at the test than prior to exposure
to the intact stimulus. No prediction was made for responding at the test
to the c0mponeﬂt of middle saliency. It could be expected only that some
but not all of the infants would habituste to the most zalient element
and then direct their attention to the next most salient one within the
time period. If serial habituation in not cheracteristic of all the age
groups studied, differenﬁ patterns of pre- andrpoitoxponqre responding
would emerge, but their nature was not specified in advance.

Method and Procedure

Subiects

The asample consisteéd of 54 infants: 9 tested threoe times and 45
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tested once. (See Fig. 1.) Nine subjects were examined at 2, 3, and 4

Insert Fig. 1 about here. I

months of age for the within-subject longitudinal data. To provide
cross-sectional data during the first month of the project, nine 3-monch--
old and nine 4-month-old infants were tested in conjunction with the
2-mopth-olda of the within-subject longitudinal cell. The longitudinal
gample of cohorts was generated by testing nine J-month-olds and nine
4-month-olds in :he program's second and third month respectively, - }
asing the 2-month-olds of the within-subject longitudinal sample for ‘
the 2-month cell. An additional group of nine 4§month-old infants vas
examined in'the second month of the study tc permit enalysis of time
of measurement confounding in the data for that age group over the 3-
month period. .

Infants vere e#cluded from the sample for sleeping, ctyid;,'and
several procedural anomalies. Also eliminated prior teo an.lynin were
the data of additional infants who completed the test but (1) whose
.birthdaten did not represent fairly reasonable yokes with theiv age-
mates- in the scudy or (2) ;ere run as backups for the longitudinal

subjects in case one of these did not complate the three testing

sessions.

Appargtus and Stimuli
The apparatus wgs much the same as that described in Miller (1972).

Briefly, each subject viewed slides of the stimuli from & standard in-

was observed on a TV monitor in an adjacent room and video-taped. A
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printout counter was used to record total fixations to & tenth of a
second per slide. Constant radio static was on in the infant's room
during each session to mask external random noise as much as possible.
Three sequences of stimuli were used, each having a different
" black and white standard stimulus--a three-part circular, square, or
triangular configuration (Figure 2). The projected size of the intact
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Insert Fig. 2 about here.
standards was about 6% inches. The cémponentl of each figure, when
presentgd individually, were of the same size and location on the
screen as vhen displayed as part of the integrated stimulus. Different
-colored slides were inserted within each sequence for analyses to rule

out interpretations of fatigue, sensory adaptation, etc. A slide

aver

presentation was programmed to last 20 seconds from the first fixation
and electronic signals marking these stimulus intervals were recorded
on the video tape during the session.
Procedure |

Each subject was shown a sequence of stimuli characterized as
NPPPNSSSSSSSSPPPS&, where N refers to three different colorful slides,
P to a component of the standard, and S to the standard (the intact
étimulul). Since no significant differences were obtained for order of
components in previous work (Miller, 1972), all subjects saw the same
sequence for the standard the} viewed. Type of stimulus was not shown
to significantly affect serial habituation previously (Miller, 1972),
but three different stimuli were used so the repeated testings yielding

the longitudinal within-subject data would not be confounded by poten-
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tial recall. So that age groups would be treated similarly, three infants
in each age cell in each month of the study were assigned to prerandomized
blocks of the three standard stimuli.

After engaging the child's attention with a colored slide (not port
of the stimulus sequence) when the infant was positioned in front of the
screen, the stimulus sequence was started. A 20-second timer was acti-
vated on the first orientation to each slide, and the next slide advanced
automatically at the end of that period throughout the 18 slides.

Total fixation time per slide was scored from the videotapes by
the third author. Because this experimenter had aéhieved 98% inter-
observer reliability during training in ano;her‘-imilar project, a second
observer was not considered necessary. Intraobserver reliability was
provided, hoquer, by scoring firit fixations per nlidc_on separate
reélay- of the videotapes and comparing that data with relevant total
fixation time scores that derived from a single fixation.

Results

Analyses of total fixation time per slide were conducted to deter-
mine whether fatigue could be eliminated as an explanation for the
course of responding within the session, tovexplore the neture of
responding to repeated presentations of the standard stimulus, and to
find out if thg\pubjectn responded differentially to the components of
the standard f;iiﬁwing exposure to the intact stimulus. Effects due to
the age factor, specified as groups or ages in the analyses, were assessed
for all these questions. Furthermore, portions of the data were reana-
lyzed in terms of individual differences with subjects classified as
fast and slow habituators and short fixators based on the formulation

of McCall and Kagan (1970). Because of time limitations, only the data
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with respect to the serisl habituation hypothesis will be elaborated here.
Other results are detailed in an extended paper.

Before illustrating the relevant data, the manner in which these were
arranged to examine the influence of saliency as a determinant of attéﬁ-
tional distribution will be desé:zﬁed. . Using Miller's (1972) prccedure,
fixation times of each subjec ;7/{he initial showing of each of the parts
of the standard vere ordered ég terms of most to least responding, regard-
less of the component to which each of the-é occurred. Thus, magnitude of
responding was used to index relative saliencies of the part-. These scores
were then compared with scores to the same components presented after famil-
iliarization to the intact standard. For each "set" of data, a 3(groups) x )
2(blocks) x 3(levels of saliency) analysis of variance for repeated measures
was conducted, followed by tests of a priori predictions on the direction
of differences between pre- and postfamiliarization responding. The data
are illustrated in Figure 3 where these are collapsed across groups for
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Insert Fig. 3 about here.
each sample and for the 1ndiv£aua1 différence distribution where subjects
had been classified as fast and slow habituators and short fixators. No
analysis found significant effects for the 3-way interaction necessary to
suggest the pitternl of responding were different between the ages or groups
within each design or the individual differences distribution. Thus, in

essence, across all methodologies, it would appear that infants distributed

their attention a2mong components in a nimilir fashion.
Tests on direction of postexposure responding relative to the serial

habituation hypothesis compared pre- and pdltcxposuro data: ono-tailed




levels of significance were used to gssess the data with respect to the
components initially rated most and least salient, and two-tailed levels
were used for the second most salient component. None of the tests for
the latter yielded significant differences. For the cross-sectional
sample, postexposure responding dropped significantly (p { .05) to the
most salient component and increased for the least salient, but only
approaching significance (2_5:.10).. For both the within-subject longi-
tudig:l and the cohort longitudinal namplén, postexposure differences
were in the predicted direction: decreased to the most salient part

(p £.05) and increased to the least salient (p £ .005). For the time-
lag subjecta, scores for the most salient component dropped at post-
exposure (p ( .005), but there was no difference for the comparison to
ihe least salient component. The pattern>£or fhe individual difference
analysis, collapsed as it is across thafhpartitioning, shouws the data )
for all 54 infants, excluding the data for repeated measures at 3 and

4 months for the within-subject longitudinal design. The difference
between pre- and postexposure responding is significant and in the
predicted direction: for the most salient part, p {.005, and for the
least, p (.0l.

Because results of a more recent project in which the relationship
between habituation rate and later performance on object concept tasks
hinted that short fixators may not merit separate classification, the
present data were reanalyzed with all subjects categorized as either
fast or slow nabituatora. This partitioning of the data relevant to the

serial habituation hypothe;in is shown in Figure 4. As in all the analyses

Insert Fig. 4 about hers.
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reported above, the 3-way interaction which would suggest habituation was
undervay in other than a serial fashion was not significant. Significant’
block x group and block x saliency interactions, however, indicated fure
ther analyses of the two groups were warranted. As shown in the figure,
there are differences between fast and slow habituators in the way they
respond after the familiarization phase to the components at the three
levels of saliency. Both direction and amount of q;ﬁf ences are of
interest. Comparing pre~ and postexposure data at ?ach level of saliency,
the following results should be noted. Fof the initially most salient
component, on the postexposure trial looking dropped -1gnific;ntly
(p & -001) for the fast habituators but not for the slow habituators.
For the middle level of saliency looking decreased for fast habituators
but increased for slcw habituators. Neither comparison, however, was
significant by two-tailed-tgpta. For the component initially indexed as
least salient, fixations increased slightly but not nignificantly for
the fast habituators, while it increased significantly (p & .0l) for ‘slow
habituators. '
Discussion

The results, reported within this presentation, would appear to bear
on geveral areas of interest for the uaeume’#t o?visual habituatfch.
According to the way these data were arranged and analyzed, there would
appear to be support in the pattefnl of pre- and postfamiliarization
responding for Jeffrey's (1968) serial habituation hypothesis for all age
groups studied. Given further verification, a picfufc of the order in

which the infant becomes familiar with elements of his environment begins

to emerge. All of us could imagine uses for that kind of information

without elaboration here.




The fact that this pattern is fairly consistent across methodolo-
gles suggests the results are not just a product of a particular design.
The data of the 4-month-olds combined in the time-lag analysis represents
the biggest departure in terms of the least salient component and this
does not seem attributable to method but rather to variability in re-
sponding. Thus, it would appear that designs are not a primary considera-
tion for the particular phenomena 1nvolved’, at least for the three age
groups. This is not to say that a particular design or use of multiple -
designs is not worthwhile when investigating habituation or other pheno-
mena over distinctly different deveiopmental levels or across differemt
time périods.

While methodology and age do not appear to be factors affecting
the nature of the data, rate of habituation (fast and siow) evidently
is a consideration. The order of interaction with the components seems
to fit the propositions of the serial habituation hypothesis, yet the
apparent differences between the two groups lends some validity to the
notion that rate of habituation may be an index of speed or efficiency
of information processing. In essence, faster habituators appear to
have assimilated more of the standard stimulus than slower habituators.

Finally, one brief comment regarding serial habituation as this
might apply to experimental procedures that define visual habituation
by a criterion. One example of this is termination of familiarization
trials after looking at the standard has decreased X-number of seconds

i

p w3
from the first presgnlia There is a great deal of merit in this

approach in its goal of bringing &1l subjects to the same level of
habituation. If, however, serial habituation is truly the mode of

infant interaction with the stimuli, as suggested by our data, investi-
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gators will need to bear in mind that the decfement may index only
familiarity with the most salient element of the stimulus complex. If

a study requires more than this for tests of a hypothesis, the criterion
procedure could have inherent problems; Further rescarch on tha serial
habituation hypothesis is needed of course to verify its basic propo-
sitions, but serious attention to the implications of these notions is

warranted in the interim.
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Fig. 2, Intact stimuli (used as the standards)
and their respective parts,
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Fig, 4, Mean total fixation time for pre-exposure (D)}
and postexposure ((Q) responding to the. parts -
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