University of Windsor

Scholarship at UWindsor

Electronic Theses and Dissertations Theses, Dissertations, and Major Papers

1993

Relative habituation and recovery of visual attention to
orientation-movement compounds by newborn infants.

David P. Laplante
University of Windsor

Follow this and additional works at: https://scholar.uwindsor.ca/etd

Recommended Citation

Laplante, David P, "Relative habituation and recovery of visual attention to orientation-movement
compounds by newborn infants." (1993). Electronic Theses and Dissertations. 3307.
https://scholar.uwindsor.ca/etd/3307

This online database contains the full-text of PhD dissertations and Masters’ theses of University of Windsor
students from 1954 forward. These documents are made available for personal study and research purposes only,
in accordance with the Canadian Copyright Act and the Creative Commons license—CC BY-NC-ND (Attribution,
Non-Commercial, No Derivative Works). Under this license, works must always be attributed to the copyright holder
(original author), cannot be used for any commercial purposes, and may not be altered. Any other use would
require the permission of the copyright holder. Students may inquire about withdrawing their dissertation and/or
thesis from this database. For additional inquiries, please contact the repository administrator via email
(scholarship@uwindsor.ca) or by telephone at 519-253-3000ext. 3208.






RELATIVE HABITUATION AND RECOVERY OF VISUAL ATTENTiUN TO

ORIENTATION-MOVEMENT COMPOUNDS BY NEWBORN INFANTS.

by
David P. Laplante

B.A. Hon. McGill University

A Thesis
Submitted to the Faculty of Graduate Studies
through the Department of Psychology

in Partial Fulfilment of the
Requirements of the Degree

of Master of Arts at the

University of Windsor
Windsor, Ontario, Canada
1292



o

Acquisitions and

Bibliothéque nationale
du Canada

Direction des acquisitions et

Bibliographic Services Branch  des services bibliographiques

J93 Wellington Street
Ottawa, Ontario
K1A ON4 K1A QN4

The author has granted an
irrevocable non-exclusive licence
allowing the National Library of
Canada to reproduce, Iloan,
distribute or sell copies of
his/her thesis by any means and
in any form or format, making
this thesis available to interested
persons.

The author retains ownership of
the copyright in his/her thesis.
Neither the thesis nor substantial
extracts from it may be printed or
otherwise reproduced without
his/her permission.

295, rue Weilington
Ottawa (Ontario)

Yoar by Vole rofvence

Ut hle  Nulre rfsence

L'auteur a accordé une licence
irrévocable et non exclusive
permettant & la Bibliothéque
nationale du Canada de
reproduire, préter, distribuer ou
vendre des copies de sa thése
de quelque maniére et sous
quelque forme que ce soit pour
mettre des exemplaires de cette
théese a la disposition des
personnes intéressées.

L'auteur conserve la propriété du
droit d’auteur qui protége sa
these. Ni la thése ni des extraits
substantiels de celle-ci ne
doivent étre imprimés ou
autrement reproduits sans son
autorisation.

ISBN 9-315-83240-9

Canada



Name _ >\,ﬂ) (D ,) [ ﬁ;‘bb 'M/f)

Dissertalion Abstracts Internatioral is arranged by broad, general subject cotegorien. Please select the one subject which most
acarly desceibes the content of your disseriation. Enter the corresponding four-digit code in the spaces pravided.

J-]=l UM

Sopploslogy — Lo Lepiig sk
v ,

/ /’ SUBJECT TERM

Subject Categories

THE HUMANITIES AND SOCIAL SCIENCES
COMMUNICATIONS AND THe ARTS Psychalogy . ...ccooocvvineicn . 0525
Architectuto ... e 729 Reoding ......... ....0535
ArtHistory . .. ... i 0527
Cinema . ............ ...090 . L0714
DOe . e e e, ondory ....0533
FinmArh . i ....0534
Information Sciance 0340
Journalam . 0529

Library Science ...
Masy Communications ...
Music

845§ Vocational ... . 747
Theak 044
:nucnlnou LANGUAGE, LITERATURE AND
Ganoral ... . . 0515 ﬂ" G:lc: STIGS
Administralion ....... ..05t4 g | 0679
Adull and Cantinving .. ..051é Ancient " 0289
Agicultural ... ..0517 Linguistic 0260
AR e ..0273 Medamn 029}
Bilingual and Multicultyeal ......... 0282 Lilerature :
Business ... ....0488 General ... 0401
Community College ................ 0273 Classical ... ..0294
Curriculum and Imstruction ..., 0727 Comparaiive 0395
Early Childhood . ... ..... ...0518 Pl 0297
E'nmonlory - .. 0524 Modern qua
Finance ... . TR ....0277 Alrican . 0316
Guidanco ond Counseling ......... 0519 Amencon . 0591
s R Asion ... 0305
i ol " 0590 Canadian [English} ... ......... 0352
H"m" RINSRR Canadion (French) ..............03355
ome Economics 0278 Enalis 0593
tochastriol ... 052! Englih oo it
Languoge and Lilerature o279 Latin American . 0312
MM° emahcs 8§gg Middle Eastern . L0318
Phli‘lzc el 0998 Romance ... .........0313
Physical 1+ 10523 Slavic ond Eost European. ... 0314

THE SCIENCES AND ENGINEERING
BIOLOGICAL SCIENCES Geodesy
logy .

Agriculture Geol 0372
Gonaral .. 0472 Goophysi 0373
ranomy 285 Hydrology . ..0388
Animal Cul ineralogy ... 04it
Nutrition ... ...Q473 Paleoborany ......... ... o 0345
Animal Pathology .. ............. 0476 Palececalogy ... ... 0426
Food Science and Paleontology ...... .0418
Tochnulo? JUUSRPURRSRRR i | Paleozoology .0985
Forestry and Wildlife 0478 Palynalogy ... ccocccoercinci 0427
Plont Culture ........ .047% Physical rophy ...... ....0348
Plant Pathology ....0480 Physicol Oceanography ...........0415
Plant Physiclogy .. o817
Ranga Mangglomt ..0777 HEALTH AND ENVIRONMENTAL
B'oIWMd Technology ....ccovu.n. 0744 SCIERCES
h

Environmental Sciences ............ 0748
nero! gggg Health Sciances

Analomy .. .

Bouoii - 0308 O
""" 8%93 Chemothercpy T o992
T oane Denbistry ..ovvces i 0567

Education ..............
8323 Hespital Manogement .

6797 Human Development .......... 0758
‘0410 Immunology ........................ 0982
o 0307 Medicing and Surgery ......... 0564
Nourosonce . 0317 Mental Health ............ ..Q347
Oceanography .....c..oc.cccoes 0418 ?&lu::.l'pg 82?3
Phyuo!ogy i 0433 {V]) 3} |°ln ..........................
Rodiotion .. U aaRl Chstetrics and Gynecol 0380
Veterinary Science.............. 0778 O%I-'.upohonol Health a 035
P VI Y v - rerapy o 0334
Biophysics Ophthalmology 0381
Gonercl ..o 0786 Pathology . 0571
O 0760 harmacology 0419
""" e
FARTH SCIENCES Purl'lm erapy -
v : ¢ Health .. ..0573
Biogeochemishy .........c.cccoeeineen. 0425 Rodiolone 0571

PHILOSOPHY, RELIGION AND

Philasophy ..o

SOCAL SCIENCES

PHYSICAL SCIENCES

Pharmaceutical ...

Almospheric Science ..

Elactronics and Electric
Elomentary Porticles on

Energy ..o
Fluid end Flasma

Applied Mechanics
Computar Science ...

SUBJECT CODE
Ancient .
Medieval
.Nlodern
Black ...
Alrican
Asia, Aust
EonOd 8335
uropean ... ‘
Latin Americ ..0336
Middle Eastern ... ... 0333
United States . ... ...0337
History of Scionce ... 0585
Pelitical Scionce
General .. 0615
International Law and
Relations ............ . 0416

Public Adminisiration ..... ...0817
Recreghion .. ......oovvevmves o
Sociol Work ... 0452
Seciclogy

g ."“.m|| .......... T v 82%?
riminology ond Penclogy . .
Demogrt;:%yogy .. 0938
Eihnic and Raciol Studies ... .0631
Individual and Family

Shudies ....... ,..0628
tndustrial and

Relations .......cocvenion
Public and Social Welfare ... 0630
Sacial Steucture and

Devolopment ... ... 0700
Theory ond Methods ...........0344
Teansportalion .. ............ceeni 0709

Urban ond Regional Planning . .. 0999
Women's Studies ... ........ 0453

Engineerin:
General .............. ... 0537
Acrospace ... ...0538
Agriculiyral ... ..053%
Automalive ... . 0540
Biomedical . .. ..0541
Chemical ... ..0542

Civil ovevirerninine e
Electronics and Electrical ...... 0544
Heat and Thermadynomics ., 0348

Hydraulic....c..oooooesvieiiniincs 0545
Industrial ... ...0546
Maring ......... ..0547
Materials Science . ..07%4
Mechanical ....... ., 0548
Metallurgy ... ..0743
Mining .. Q351
Nuclear . 0552
Packeging 0549
Peteolevm 0745
Sanitory an 0554
System Science . .07%0
Geotechnology ... .0428
rations Kesearch .. 0798
Plastics Technalogy ... ...0795
Texiile Technology .......covvciees 0994
PSYCHOLOGY

General oo 621
Bahavioral ..
Clinical ..........

Developmental ..0620
rimental .. ... .0623
Industriol ..o e e 0624

Personality . .....oocciecciiniccnes 0625
Physiolog?;ul -
Pyychobiology ...
Psychomelrics ... .
Social L e



David P. Laplante 1992



ABSTRACT

Previous research has demonstrated that newborns infants are
capable of discriminating stationary objects based on one
stimulus dimension. The present study asked the following
questions: can newborns process spatial orientation changes?;
does stimulus movement influence spatial orientation processing?;
can stimulus movement changes be processed?; and can changes to
two dimensions of a stimulus be detected? Forty-eight, 2-day-old
newborns were administered successive presentations of either
stationary or moving, high contrast, black-and-white square wave
gratings (stripes) and their level of visual fixation was
recorded. The results indicated that newborns are capable of
detecting spatial orientation changes in stationary and moving
stimuli. Moreover, the findings indicated that newborn infants
were capable of detecting direction of movement changes. It was
demonstrated that newborn infants could detect changes to two
dimensions of a stimulus concurrently. It was concluded that
newborns are capable of processing more than one stimulus
dimension simultaneously, demonstrating that their information
processing capabilities are more sophisticated than previously
thought. Finally, it was hypothesized that newborns encode
stimulus dimension information separately, but can integrate

these memories during object discrimination tasks.
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CHAPTER 1

INTRODUCTION

Previous research on newborn visual processing abilities
(Friedman, 1972; Slater & Sykes, 1977; Weiss, Zelazo, Laplante, &
Papageorgiou, 1991) has indicated that newborn infants are
capable of discriminating between single components of visual
arrays. However, by focusing on the newborn infants' ability to
process changes in single dimensions of static visual arrays
these studies have only been able to establish that information
processing abilities are available at birth. These studies have
not addressed the extent of the newborn infants' information
processing capabilities. The present study is an attempt to
increase our knowledge of the magnitude of the newborn infants'
information processing abilities by attempting to determine
whether newborn infants are capable of processing two
independent, but visually salient features of an object,
simultaneously and be able to use this information to
discriminate between various visual compounds. Specifically, it
is designed to determine whether newborns are able to distinguish
between both the spatial orientation of high contrast black and
white stripes and the direction of movement of a visual array.

In order to further investigate the processing potential of
newborn infants, the present study asks whether they can encode,
retain, and retrieve information about two dimensions of an
object. Thus, the major question of concern is whether newborns
can simultaneously extract information pertaining to both the
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spatial orientation (i.e., horizontal versus vertical
orientation) and the direction of movement (i.e., lateral versus
vertical travel) of a visual compound.

For the purpose of the present study, the dimensions of the
visual stimulﬁs‘are defined as separate and non-interacting
components of a stimulus that provide uniqueness to it. Each
characteristic is separate and independent from the other in that
modification to one (i.e., changing the spatial orientation of
high contrast stripes) does not result in changes in the other
characteristic (i.e., the stimulus' movement). If newborn infants
are capable of extracting both dimensions of an orientation-
movement compound, and are able to utilize this information to
distinguish between variocus orientation-movement compounds, an
argument can be made that their processing abilities are more
advanced than previously believed.

The stimulus dimensions of spatial orientation of square
wave gratings and stimulus movement were chosen to form the basis
of the visual compound because prior research has shown that
newborn infants are able to distinguish between these elements
(Slater, Morison, Town, & Rose, 1985; Slater & Sykes, 1977; Weiss
et al., 1991). Yet, there exists no published accounts of
research attempting to determine whether newborns are able to
discriminate objects along both of these dimensions
simultaneously. The research indicating the newborn infants'
ability to discriminate between various aspects of these

dimensions will be reviewed in turn.



oce Spat Orientatio nformation by Newborns

Slater and Sykes (1977) and Weiss et al. (1991) have both
demonstrated that newborns are capable of distinguishing between
the spatial orientation of stationary square wave grating
stimuli. Slater and Sykes (1977) reported that when horizontal
and vertical square wave gratings were simultaneously presented
to newborn infants in a paired comparison procedure, the newborns
preferred to fixate the horizontal more than the vertical
gratings. Such preference for horizontal over vertical
orientation can only occur if the newborn infants' are able to
differentiate between the two stimulus orientations. If the
newborns were unable to discriminate between the two orientations
they would have demonstrated equivalent attention towards both of
the stimulus orientations.

Weiss et al (1991), in a study concerned with discriminating
between newborns born at varying levels of risk for subsequent
cognitive delays demonstrated that normal and moderate risk
newborns were capable of detecting and processing spatial
orientation changes of square wave gratings. In this study,
newborn infants from three risk conditions were habituated to a
stationary, 15 X 15 centimetre, square wave dgrating stimulus iu
either a horizontal or vertical orientation. Following
habituation of visual fixation the newborns were presented with
the same stimulus rotated 90 degrees. All newborns, regardless of
their risk status habituated to the initial presentation of the

square wave grating. However, recovery to the changed orientation



occurred only for normal and moderate risk newborns; high risk
newborns remained habituated. The results indicate that spatial
orientation changes can be detected by normal and moderate risk
newborns. Moreover, the results suggest that these stimuli are
sensitive enoﬁgh to discriminate between newborns born with
varying degrees of risk for subsequent cognitive delays.
Furthermore, Maurer and Martello (1980) suggest that the
ability to detect changes in the spatial orientation of a square
wave grating occurs at the level of the visual cortex and is not
a reflexive, non-cortical act. Their conclusions are based on
evidence from neurophysiological research conducted on cats
(Hubel & Wiesel, 1962), monkeys (Hubel & Wiesel, 1977), and
humans (Campbell & Kulikowski, 1966) that indicated neuronal
activity specific to spatial orientation cccurs only at the level
of the visual striate cortex. Likewise, evidence from monkeys
with severe lesions in the visual cortex indicate that
discrimination of spatial orientation is not possible
(Weiskrantz, 1963). Moreover, Maurer and Martello were able to
determine that 5 to 6 week old infants processed orientation
change rather than detect changes in a specific region of a
stimulus. Because it had been suggested that orientation
discrimination might be affected by the infants' preference for
horizontal scanning of visual stimulus (Salapatek, 1968), Maurer
and Martello habituated their subjects to square wave gratings
pPresented on the diagonal and tested them with the same square

wave grating stimulus presented on the reverse diagonal.
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Discrimination of the two orientations could not occur because of
changes in the region specific contours because horizontal (or
for that matter vertical) scanning of both orientations would
detect the same physical properties in both orientations. The
behavioral information obtained in Maurer and Martello's study
indicates that newborn infants' ability to detect changes in the
stimulus was the result of their processing the spatial
orientation information at a more central level of the visual
system since specific contrast effect differences were controlled
for by using oblique orientations.

The newborn data presented above, coupled with the results
obtained from Maurer and Martello (1980), suggest that the
spatial orientation of square wave grating stimuli is an
acceptable measure to use in determining whether newborn infants
are capable of forming and utilizing memories of complex, two
feature compounds. Moreover, because the ability to detect
spatial orientation exists only at the level of the visual
cortex, the discrimination of this stimulus dimension may be said
to involve processing at higher cognitive centres. As such, a

cognitive explanation is possible.

Processing of Stimulus Movement by Newborns

Stimulus movement was chosen as the second dimension of the
visual compound because research indicates that newborn infants
can perceive changes in the movement of stimuli (Burnham, 1987).

Slater, et al. (1985) have demonstrated that newborn infants are



capable of distinguishing between static and moving stimuli and
between two rates of stimulus rotation. In a visual preference
procedure, newborn infants were simultaneously presented pairs of
identical stimuli undergoing one of three motions: i) maltese
crosses rotating in the fronto-parallel plane around their
midpoints; ii) a rotating maltese cross or triangle paired with
an identical stationary stimulus; or iii) a maltese cross or
triangle travelling the circumference of an imaginary circle
paired with an identical stationary stimulus. Each pair of
stimuli were presented until a total of twenty seconds of visual
fixation were accumulated on each two trial. The stimulus’®
position were reversed on each triai.

The results indicated that the newborn infants preferred to
fixate the moving stimuli. When the newborns were presented with
identical stimuli, one rotating or travelling in a circle and the
other stationary, they looked significantly longer at the moving
stimuli. Approximately 71 percent of their total looking time was
directed at the moving stimuli. Therefore, it appears that
newborn infants are capable of perceiving differences between
static and moving visual arrays, and prefer the moving one. This
finding suggests that movement might elicit the attention of
newborn infants. Furthermore, the likelihood of the moving
stimulus attracting the newborns visual attention appears
independent of whether the motion results in changes in spatial
orientation or whether the spatial orientation remains the sanme.

Therefore, Aslin and Shea's (1990) claim that stimulus movement



is one of the most effective means of attracting and sustaining
the visual attention of young infants appears accurate. It
appears that even newborns are attracted more strongly to moving
objects.

Furthermore, Slater et al. (1985) have demonstrated that
newborns are able to differentiate between different rates of
stimulus rotation. They presented newborns with pairs of
identical maltese crosses rotating at three different speeds
(i.e., 45 degrees per second; 90 degrees per second; 180 degrees
per second) and their visual preference was recorded. When the
low and intermediate rates of rotation were paired, newborns
showed no differential preference. However, when the intermediate
and fast rates were paired, newborn infants preferred [fixated)
the stimulus rotating at the intermediate rate (90 degrees per
second) . These results indicate that newborns are capable of
detecting differences in rates of rotation for objects moving in
the same direction.

Slater et al. (1985) then attempted to determine whether
newborn infants could detect changes in the direction of rotation
of moving stimuli. Using an infant-controlled habituation
procedure, Slater et al. habituated newborns to a maltese cross
rotating in either a clockwise or counterclockwise direction.
Following habituation, the newborns were presented with two
identical crosses, one rotating in the familiiar direction and the
other rotating in the opposite, or novel, direction. It was

hypothesized that if newborns could detect changes in the



direction of rotation, they would fixate the cross rotating in
the novel direction more during the post-habituation test trials.
These hypothesized results were not obtained. While 53 percent of
the newborn infants' attention was directed at the cross rotating
in the novel diiection, this difference did not reach statistical
differences. This result suggests that motion direction changes
of stimuli whose physical properties are undergeing constant
spatial orientation transformations are not perceived by
newborns.

The failure by Slater et al. (1985) to determine that
newborn infants are capable of processing changes in direction of
the movement of stimuli may have occurred for two reasons. First,
it is possible that their procedure was not sensitive enough to
detect potential differences in the newborn infants' visual
fixation patterns. It is possible that Slater et al.'s reliance
on overall fixation scores (i.e., the accumulation of twenty
seconds of looking time for each trial) during the post-
habituation test trials may have concealed potential preference
differences. It is possible that during the initial phase of each
trial, the newborns may have directed their attention at the
cross undergoing the novel motion direction more frequently then
they did at the cross undergoing the familiar motion. But because
the newhorns were forced to fixate the stimuli for twenty
seconds, it is possible that subsequent fixations during these
post-habituation trials could have become more evenly distributed

as the newborn became aware that the two stimuli were identical.



Since Slater et al (1985) did not report the location of the
newborns' initial fixation it cannot be conclusively stated that
newborns cannot detect changes in a stimulus' direction of
movement. Differences in looking behavior may be restricted to
the newborns' eérly fixations. Slater et al.'s (1985) design did
not allow for this comparison.

Second, it is possible that an interactive effect between
the continuous changes in the spatial orientation of the two
maltese crosses and the newborns' relatively slow location of
stimuli within their visual field may have further hindered their
ability to process the direction of rotation. Because the maltese
cross is symmetrical in composition, the relative position of the
arms during the post-habituation test trials were frequently
identical, regardless of the direction of rotation. Whenever the
forward edge of any arm of the maltese cross (forward in terms of
direction of rotation)} was at multiples of 45 degrees, the
spatial orientation of the two crosses was the same. Therefore,
it is possible that because the two stimuli shared the same
spatial orientation every second (the stimuli were rotated at 45
degrees per second), the newborns ability to detect changes in
the direction of the stimuli's rotation was impeded.

Aslin (1987) has reported that l1-month-old infants are able
to relocate displaced objects, but that this ability is not
performed extremely rapidly. When attempting to relocate an
object, young infants (l-month and older) use a series of

saccades that move at approximately 5-7 degrees of visual field
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per second. This is well below the fastest (900 degrees per
second} or average (15 degrees per second) duration of saccades
for normal adults (Aslin, 1987).

Therefore, an object displacement of 30 degrees would
regquire approiiﬁately 5 saccades by the infants before the object
came into sharp focus. This process would be completed in about
1.7 seconds. Unfortunately, there exists no literature that
details the time it takes infants to shift their attention
between the two stimuli within the preferential looking paradigm.
Aslin's (1987) data suggests that the farther apart the two
stimuli are the longer it would take the infants to shift their
attention. While duration of relocation of stimuli is not
problematic when static stimuli are used, it does become a
problem when the stimuli are moving. Since the minimal distance
between the two stimuli used by Slater et al. (1985) was nine
centimetres (corresponding to 16.67 degrees of visual field) the
shortest duration of relocation of the second stimulus would be
approximately one second. Therefore, because the stimuli are
rotating at 45 degrees per second, it is possible that the
newborns viewed the stimuli in idantical orientations.

Slater et al. (1985) may have obtained negative results
concerning the newborn infants' ability to process direction of
movement because the continuous changes in spatial orientation
coupled with the newborns relatively long period of stimulus
relocation may have resulted in the two stimuli being perceived

as identical. As such, the perceptual similarities of the two
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crosses may have overridden any movement information. While this
argument is only speculative, it provides a possible explanation
as to why newborn infants were not capable of processing changes
in the stimulus' direction of movement.

Thereforé,'if an alternative form of motion had been used to
assess the newborns' ability to process and detect changes in a
stimulus direction of movement, Slater et al (1985) might have
obtained more positive results. For example, if they had
habituated the newborns to a stimulus travelling the
circumference of an imaginary circle in a clockwise direction and
then tested their preference for the familiar and novel
directions, it is possible different preference measures may have
been obtained. Because motions that travel the circumference of
an imaginary circle do not result in displacements of the spatial
orientation of the stimulus' other physical properties, this form
of motion is not confounded by spatial orientation changes. Thus,
it is possible that this form of motion may be easier to process
by young infants. Consequently, it is possible that changes in
the direction of any motion that does not result in the
displacement of an object's physical properties could be detected
by newborns. However, this remains to be studied empirically.

Also, the above argument is only valid if the pre- and post-
habituation stimuli are presented simultaneocusly during the post-
habituation test phase. This widely used assessment technique
(called paired comparison or preferential looking), which was

utilized by Slater et al. (1985), may have further enhanced the
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perceptual similarities of the two maltese crosses through their
simultaneous presentation. Because this procedure only requires
the newborns to recognize differences between two presented
stimuli, perceptual similarities between them may make the task
of object disérimination difficult for them. It is possible that
the paired comparison technique may not be sophisticated enough
to ascertain whether newborn infants are capable of detecting
minor stimulus changes, such as direction of rotation.

However, if the post-habituation test stimuli were presented
alone, it is possible that newborns might be able to effectively
process and detect changes in stimuli that are perceptually
similar to that of the original stimulus. Even though this form
of recall memory task is cognitively more difficult for newborns
to perform (Crowder, 1976), it may that when the to be
discriminated visual stimuli are perceptually similar this form
of cognitive effort may be more effortless. Therefore, for
perceptually similar stimuli, successive rather than simultaneous
presentation of the test stimuli may be more effective in
determining the newborn infants' information processing
abilities.

It is expected that if the above methodological
considerations are accounted for, newborn infants' ability to
process movement direction changes can be better studied. The
present study will attempt to answer this question. At the same
time, the newborn infants' ability to process two dimensions of a

visual compound will also be assessed. At present, no research
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has been conducted to determine whether newborns are capable of
processing both movement and spatial orientation simultaneously.
This lack of empirical verification probably stems from the
Slater et al. (1985) finding that newborn could not detect

changes in the direction of rotating objects.

Processing of Two Dimensions of A Visual Compound: Results from

Olde ants and a Possible Explanation

Research using older infants has demonstrated that the
processing of more than one dimension of a visual stimulus is
possible. Burnham & Kyriacus (1982) indicates that stimulus
movement may play a prominent role in object discrimination.
After being habituated to a standard motion-shape compound, four-
and six-month-old infants were tested with either a same shaped
or novel shaped object moving in eithner a familiar or novel
direction. The results indicated that four- and six-month-old
infants used both shape and motion information when
differentiating between the various shape-motion compounds. While
all the infants preferred the novel over familiar shape, infants
fixated the novel shape undergoing a novel motion more than any
other compound, including the novel shape undergoing a familiar
motion. Moreover, when presented with two familiar shapes moving
in either a novel or familiar motion, infants looked longer at
the familiar object undergoing the novel motion. Both of these

findings suggests that as early as four months infants are
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capable of using two dimensions of an object for discriminatory
purposes.

Also, Burnham and Day (1979) have indicated that 12- and 17~
week-old infants were capable of detecting color changes in
rotating cyliﬁdérs. Moreover, the data indicated that response
recovery was greatest when the novel color was paired with the
faster of the two rotation velocities. Therefore, these infants
were attending to both rotation and color information since
recovery to the novel color would have been equivalent across the
two rotations if the infants were not attending to the motion.

Cohen (1973) has developed a theoretical model which can be
used to help explain how young infants are capable of processing
more than one dimension of a visual stimulus. Cohen believes that
the information processing system that is required to detect
changes in external stimuli is comprised of two independent, yet
equally essential components: Attention-Getting and Attention-
Holding. The Attention-Getting component determines whether an
infant will visually engage an object. The Attention-Holding
component determines how long the infants will remain attentive
once they have fixated the stimulus. Moreover, Cohen believes
that the two components are influenced by different aspects of a
stimulus. The Attention-Getting component is more affected by the
size and/or movement of a stimulus. The Attention-Holding
éomponent is influenced by the complexity and familiarity of the
visual stimulus. Processing is the result of a combination of

these two components. Habituation of either process will result
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in a lowering of the infants attention. However, it appears that
the Attention-Getting component initially plays a more prominent
role in the processing system as this component determines
whether or not the infant will attend to the stimulus. Once
attention is ésfablished, the Attention-Holding component becomes
more influential. Therefore, the Attention-Getting component
works to direct the infants attention towards objects while the
Attention-Holding component works to sustain their attention so
that stimulus encoding can occur.

The above research suggests that changes in two dimensions
of an object can be processed by young infants. This ability
appears to be available to the infant by 12-weeks. However, this
does not mean that this ability is not available to younger
infants. Since that data suggest that even newborn infants are
capable of processing each dimension separately, it is possible
that when combined they will be able to process both
sinmultaneously.

To recapitulate. It has been demonstrated that newborn
infants are capable of detecting differences between horizontal
and vertical spatial orientations of high contrast, black and
white stripes (Slater and Sykes, 1977). Likewise, Weiss et al.
{1991) have reported that normal and moderate risk newborn
infants who have been habituated to one spatial orientation of
black and white stripes (i.e., horizontal) display a recovery of
their visual attantion to the stimulus when it has been rotated

90 degrees (i.e., vertical). Also, Slater et al. (1985) have
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demonstrated that newborn infants are capable of differentiating
between static and moving stimuli, and between twoc rates of
stimulus rotation. However, these same researchers failed to
demonstrate that newborns are capable of detecting changes in the
direction of rofation of the stimuli. As such, it appears that
newborn infants are capable of detecting and processing
information concerning the spatial orientation of high contrast,
black and white stripes and certain motions of symmetrical
maltese crosses and triangles. Moreover, the failure of the
newborns to detect direction of movement changes may have been
the result of methodological limitations. As Cohen (1973) has
suggested, changes in stimulus motion may effect only initial
periods of looking behavior. Therefore, a procedure that captures
this form of looking behavior may discover that newborn infants

are capable of processing movement changes.

An Information Processing Approach

Before outlining the hypotheses of the present study a
theoretical account of the utilization of visual fixation as a
means of assessing cognitive functioning in newborns is required.
Likewise, a brief review of the how visual fixations are used to
infer cognitive functioning will be presented. This approach used
habituation and subsequent recovery of visual fixation toward a
visual stimuli to infer cognitive functioning. This section will
be followed by Dannemiller and Banks' (1983, 1986) critical

review of the information processing position of suggesting that
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habituation and recovery infer cegnitive functioning in the young
infant. In turn, this will be followed behavioral and
neurophysiological evidence that weakens some of the main tenets
of the selective receptor model, as well as Ackles and Karrer's
(1991) review.of the evidence on which this model is based.

The present study uses visual fixation directed at a
orientation-movement compound as an indices of information
processing, as previous reviews (Bornstein, 1985, 1989; Werner &
Perlmutter, 1979) have suggested that attention towards visual
stimuli can be used as a valid measure of cognitive functioning
in young infants. This approach to the study of cognitive
functioning assumes that young infants' visual fixations are
representative of the underlying processes necessary for
cognition. By drawing from adult and child models of information
processing (c.f.; Atkinson & Shiffrin, 1968; Flavell, 1985),
infant researchers are attempting to explain the phenomena of
response decrement (habituation) to repeated presentations of
visual stimuli and subsequent recovery (dishabituation) to
discrepancy or novelty within a cognitive context. Although the
field of infant cognition is in an early phase of building a
theory of cognitive development beyond the stage model of Piaget
(1954), the current information processing model of infant
cognition has offered some useful theoretical focus.

Aronson and Tronick (1971) have argued that differences in
information processing abilities observed across pre-linguistic

infants reflect quantitative differences in the infants ability
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to utilize their underlying cognitive processes, rather than
reflecting qualitative shifts in cognitive functioning as
proposed by Piaget (1954). Aronson and Tronick suggest that while
the cognitive processes of stimulus encoding, storage, and
retrieval are.the same for all pre~linguistic infants,
differences typically observed between infants below and above
four-to-five months of age, can be used to indicate the younger
infants' more inefficient utilization of their underlying
processes. Processing differences, according to Aronson and
Tronick, do not indicate that the required cognitive structures
are functionally different between the young and old infants, as
proposed by Piaget (1954). Rather they reflect the degree to
which the pre-linguistic infants utilize the underlying cognitive
processes.

For example, Aronson and Tronick (1971) suggest that the
differences in visual tracking of rapidly moving objects reported
by Bower, Broughton, and Moore (1971) for infants below and above
20-weeks of age occurred because the younger infants were unable
to sufficiently encode the object displacement information fast
enough, and not because they did not possess the necessary
underlying cognitive processes. Therefore, rapidly moving objects
were likely perceived as being stationary lines by the young
infants because of their poorer information processing
capabilities.

The present study provides a logical extension of the

argqument put forth by Aronson and Tronick (1971) by assuming that



