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ABSTRACT

Piaget defines Stage IV of infants'! development ol
object permanence in terms of an interesting error. Infants
can find an object hidden at one place (place A), but after
attentively watching the same object being hidden at place B,
they search at A (AB error).

Piaget says that the error occurs because the infent's
linited understanding of space enables him to keep in mind
only those places at which he has recently acted. In this
explanation, the overt search activity at A plays a critical
role in marking A as "the-place-where-objects-are-found."

However, activity at A plays no such critical role in
determining correct search on the Initial A trial. The sight
of the object disappearing at A In itself eppears to specify
A as the place where the object is to be found. Given this
fact, one might ask whether the repeated place specifying
disappearan?e and reappearance of the object at A might also
not be the effective stimulus leading to the AB error.

FPorty-eight nine-month~-old infants were given a two-
pcsition delayed response problem involving a two second
delay period. Twelve Infants saw a toy covered and uncovered
at A twice and then were allowed to search for a toy hidden
at B. Twelve had five such observational trials. Another
twelve actively searched for a toy hidden at A for two trials
prior to their B trials, whille still anothef twelve actively
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Scarched at A for five trials.

The four groups did not differ significantly; in all
Tfour half, or slightly more than half, of the infants nude
the AE error. Thus the effective stimulus leading to the AB
error appears to be observation of the disappearance and
reappearance of the object at A rather than overt searching
at A. From the point of view of Piaget's theory, this find-
ing points to a rneed for a clarification of the relation
between perceptual activity and instrumental motoric

activity.
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CHAPTER I
IWTRCIUCTION

An important part of the recent surge of Interest and
research in infancy has been directed toward understending
how the infant comes to form what is commonly knovm a3 the
"object concept." Since the impetus for most of this
reccach came from the work of Jean Plaget, it 1is fiéting
that I first describe what he felt is involved in the object
ccrcept, and then briefly descrlbe some of his observations
¢c. cerning the stages the infant goes through in reaching
th 5 end state. Following this brief summary of the six
st :es, I will discuss in greater detail Piaget's account of
Stoze IV, which will be the focus of the present study.

In Piaget's (1954) view, in order for a child to be
described as having developed a mature object concept, he
must first of all concelve of an object as being an entity
separate from nimself, and existing and moving in a space
common both to the object and to him, In addition, the child
must view the object as existing independently of the activ-
ity which he exerts on the object. In other words, the child
must believe that the obJect continues to exist even when he
is no longer acting on it (acting being used here in the
broad sense, including looking at and listening to the obJect
as well as actually manipulating it). A final and very

important requirement which must be met before Plaget is
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willing to admit that the child has achieved a mature object
coacept is that the child must recognize that he himsell 1is
but one object amncng others and, likxe the others, has his own
spece filling properties and hls own movements in the common
spatial field.

Although the object concept as it was Just described
secns to be a complicated affalr, Piaget believed that the
infant has essentially mastered it by the end of the sensori-
motor period, or by about two years of age. In Piaget's
thinking the object concept represents an integrated struc-
ture of internalized actions or schemes. This structure is
constructed by the infant through the successive coordina-
tions of actions performed upon objects within a spatial
field, This construction process, however, is a gradual one,
Yeing divided by Pilaget into six stages which occur in an
invgriant sequence during roughly the first two years of
life. This process can perhaps be best explained by a bdbrief
description of each of Plaget's six stages.

Piaget feels that during Stage I, the newborn experi-
ences objects as sensations or images which come an& go with-
out any apparent connection between them. More important, he
says that the infant "may consider the picture which he con-
templates as the extension, if not the product, of his effort
to see (Piaget, 1954, p. 8)."

During Stage II, however, the infant begins the coordi-
nation of actlon schemes which will ultimately lead to the



object concept. First amonz these is the coordination of
vision and hearing, in which the child gradually becomes able

to nmake the association between an zuditory and a visual

exparience. This means that the c¢hild learns to turn his
nead toward the source of a sound not in his immediate visual
field. Also during Stage II, the infant shows an important
type of response which could be characterized as a "passive
expectation.” This means that once a roving object has left
the visual field, the infant will sometimes continue to stare
at tne spot where the object disappeared. Piaget views this
ac simply an effort on the part of the infant to prolong or
recapiure the pleasing image by continuing the action with
which it was assoclated.

The Stage III Infant makes several important advances
toward attaining a genuine object concept. For example, the
infant 1s able to visually anticipate the future position of
moving objects by extrapolating from their visible trajecto-
riecs. When an object is dropped or thrown in front of the
infant, he will look down at the correct location, even
trouzh the entire novement of the object has been too fast
for him to follow. A similar accomplishment involves what
Pizget calls "interrupted prehension.”™ If the infant has
already set in motlion certain movements of the hand in grasp-
ing an object and then loses it, he will seemingly search for
the objeet by continulng the movements. However, the infant

ir. this situation originates no new movements to retrieve the
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lost object, but merely repeats his past gestures of holding
or attempting to hold the object. Also, if a screen is
placed over an object as he reaches, the infant will imaedi-
ately abandon his apparent search for the object. The reason
for thils, says Plaget, is that for the child to remove the
gcreen would involve the use of an action scheme not immedi-
ately associated with the object. Plaget feels, then, that
the object must still be more of an extension of the actlon
associated with it than a separate, enduring entity. This
extended action is related to the "secondary circular reac-
tion" characteristic of Stage III in which the child seeks to
nzirtain a spectacle (experience of the interesting object)
through continuation of the action schema associated with 1ift.
It is during Stage IV that objects become permanent.

That is, they are independent of the action sequences

irected toward obtaining them, and their traces exist suffi-
ciently in the child's mind to allow delay &end removal of the
obstacle, and then continuation of the interrupted action
with the object. In Plaget's words, the reason for this new
behavior "rises from the fact that the child begins to study
displacements of objects (by éraéping them, shaking them,
swinglng them, hiding and finding them, etc.) and thus begins
to coordinate visual permanence and tactile permanence...
(Piaget, 1954, p. 44)." Thus the child, by holding an object
while he brings it closer or further from his eyes, or by

turning it around in his hand, becomes aware that the object

s



r¢1nins the same even thouzgn many visual changes have taken
plece. This new awareness of continulty within the previ-
outly unrelated experiences assccleted with the object causes
ti.. child to attribute some sense cf permanence to it, and

tr .5 he searches Jor it even if he is not directly experi-

er ing it at the noment.

However, Piazet sees an important limitation to the
child’s sense of the permenence of the object during Stage IV
because, even though he is able to seek out an object that is
nidden at one place (place A), when he subsequently observes
thet the obJect is hiddéen at a second place (place B), he
docrs not search at B, but lnstead searches at A, the place at
which he just found the object (AB error). Briefly, Piaget's
explanation for this error is that the child still has not
coxpletely separated the meaning of objects and their loca-

ions from his actions, i.e., he understands the nature ol
hidden things and their locations only in terms of where and
~how he has slccessfully acted upon them iIn the past. There-
fore, when an object 1s hidden at B in the AB situation, the
child sees "the-thing-that-I-find-at-A" being hidden, and so
cecarches at A,

Going on to Plaget's Stage V in the development of the
objéct concept, we see that the child has, in most situations,
overcome his previous dependence upon érevious action to
Geternine search benavior and will now search only at the

plzce where the object was last seen., However, when the



obnct!s movement Is not directly visible and must be
inrarred, the child is once again unable to find it. For
exriple, if the object 1is placed within the experimenter's
clcsed fist, then under cloth A and left there where the
child cannot see it, the child will search witain the opened
fizt, but will not think to look under cloth A. Cften, then,
net finding the obJject within the fist where the last visible
displacement occurred; the child will revert to Stage IV
belavior and look under cloth B, where he has previously
found the object. Plaget's explanation for this failure is
that the child is not yet capable of imagining or inferring
invisible displacements, such as occurred when the object was
transferred from the closed fist to under the cloth. 1In

Pizzet's words, "

...from the moment that the displacements
are too complicated to be arranged in groups accessible to
representation (and to memory), the object again becomes
dependent on the context of the whole and on the practical
schema leading to its possession (Piaget, 1954, p. 78)." 1In
other words, if the infant cannot follow the movements per-
ceptually, but must imagine them, he no longer endows the
ovject with the property of permanence. The object reverts
to its earlier status of being assoclated with a previously
successful schemnme.

Finally, it is during Stage VI that the mature object

concept as it was described earlier becomes fully developed

within the child. The major reason for this is that the
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Stnre VI infant has become capable of using represcntational
ar. symbolic gdaptations, This is apparent in the realn of
tne child's search for hidden objects., TFor example, while
the .cnild watches, an object is placed within the experirent-
er's closed fist., The fist, still closcd, is then pleced in
segquence under cloths A, B, and C, the object being finzlly
ceposited (unknown to the child) under cloth C. The Stage VI
child's response to this would be a systematic search pat-
tern, e.g., searching first at A, then B, and finally C.
Picget feels that in this kind of sequence of events, the
child shows that he can imagine a series of possible loca-
ticns Tor an object which 1is concelved of as substantial and
permanent by existing in the common space, i.e., the object
is completely free of the childts action on it.

Finally, by another kind of behavior, the child shows
thet he has mastered another of Plaget's criterion for a
mature conception of objects, i.e., the requirement that the
¢hild recognize that he himself is but one obJect amonz
othiers and moves in a spatial field common to all objects,
In an example cited by Piaget, the chlld demonstrates that he
understands this when, after he has walked some distance from
his house and is then asked where his house is, he irmedi-
ately turns around and points in the correct direction.

As a final point, it should be made clear that Pizget
s unable to isolate the development of the object concept

from other, concurrent, aspects of cognitive development.



This is made clear in the following passage from his book,

The Construction of Reality (1954):

To the extent that things are detached frcn
action and that action is placed among the toteality
of the series of surrounding events, the subject
has power to construct a system of relations to
understand these series and to understvand himsell
in relation to thex. To orgenize such series is to
form simultaneously a spatio-temporal networkx and
a systenm consisting of substances and of relaticns
of cause and effect. Eence the construction of the
cbject is inseparable from that of space, of tire,
and of causality (p. 92).



CHAPTIR II

REVIZY OF LITERATURIZ AND STATZEMINT OF PRO3LEY

Ple~etts Exnlanation of the Stame IV Error

t this point I will return to Stage IV and diccuss
Piazet's thoughts about this important stage in more detail.
Within Plaget'!s framework, the fourth stage is pivotal. 1In
the first three stages, the infant knows objects only when
they are in view. However, in the fourtn stage the infant
dces have & measure of object peraanence, and 1s able to seek
out an object that is hidden in a particular place, place A.
Howeaver, there is an important limitation to his sense of the
permanence of the obJect because when he subsequently
observes that the object is hidden at thre second place,
place B, he does not search at B, but instead searches at A,
the place at whicn he first found the object.

This error, which we shall call the AB error, poses an
interesting puzzle for Plaget, and he discusses 1t in a num=-
ber of places (e.g., Plaget, 1950, 1954, 1967, 1969). How-
ever, his book The Construction of Reality (1954) contains

the most lengthy and detailed of his observations and specu-
lations about the error. In this book he poses a number of
alternative explanations for the error, and then discusses in
some detall his ovm hypothesis as to why the error occurs.

In the first such alternate explanation, which he refers

to as "absent-mindedness,"” he considers the possibility that
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the phenonmenon 1s a not particulcrly noteworthy infantile
version of a common experience of adults in waich the adults
nlace an objeet In & sequence of positions, forget that
secuence, and then "search for it in the place where...
attempts are ordinarily crovmed with success (1954, p. 69)."
Hevever, Plaget dlsmisses this explanation., He argues that
2is own three 1nfants did not have the opportunity to forget
the sequence because they wcoculd turn to A immediately after
they attentively watched the object disappear at B. Also, he
belleves that place A was not really a familiar place because
the infants found the toy there oaly once or twice. In other
words, Piaget believes that the A3 phenomenon cannot be
accounted for by saying that the infant follows the movement
of the object while it is in view, registers this movement
in short-term memory, and then forgets the movement over the
course of time,

Instead, Piaget argues that the infant falls to compre-
hend the movéments he watches, and he offers three explana-
ticns of how this occurs--difficulties in memory, difficul-
ties in spatial localization, and difficulties in object
ccenceptualization., After offering these three explanations,
he makes it clear that he considers the first two to be but
different aspects of the object conceptualization explanation.

The "difficulties in memory" explanation is perhaps the
mecst confusing of the three. What he actually means by the
phorase "difficulties in memory" seems to be "difficulties in
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2ncaoding or registerinz." This is clearest in the following
nassage:

.+«.to the extent that a defect of mermory

intervenes 1t would only involve a systematic

difficulty in arranging events in time and conse-

guently, in noting the seguence of displacementc.

Seelng the object disappear, the child would not

try to reconstruct its itinerary; ne would, without

reflection or memory, go straight to the position

where his actlon had already succesded in finding

it (p. 64).

The memory explanation, then, is one way of saying that
whe Infants have trouble keeping track of places, ard the
second, or "spatiel localization" explanation provides a
reascn for this difficulty. In this explanation Pisget
arzues that the infant localizes objects in terms of a scheme
based upon his recent actions. According to this argument,
the AB error occurs because there has been no previous action
at 3, and therefore the infant has trouble registering B as a
new place. On the other hand, he is able to localize A
because it was here that his practical action brought him a
toy. When he sees a toy being hidden at B, he registers only °
that a toy is being hidden at a "place" and so searches at
the only place he 1s able to localize.

The third explanation adds a significant facet to the
Yplace" argument. Pilaget points out that we, as adults, are

ablae to think of varticular objects because we assume objects

are independent of the many places they may occupy. However,
if we did not make this assumption, that is, if we did not

di-%inguish thing from place, we would be aware only ol such
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impressions as "ball-under-the-arm-chair," "ball-under-the-
cushion,” ete. In other werds, we would be aware of a multi-
plicity of similar but distinctive "things-of-particular-
places." Piaget feels that his third explanation provides
the most adequate account of the AZ phenomenon and of the
mind of the Stage IV infant. Such a child is confused about
the relation between thing and place because he understands
the nature of things and their locations only in terms of
where he has successfully acted upon them in the past.
Therefore, when an object is hidden at B in the AB situation,
the child sees “the-thing-that-I-find-at-A" being hidden, and
so searches at A.

In the words of Piaget:

Whereas we think of the ...(object) as able to
occupy an infinitude of different positions, which
enables us to abstract it from all of them at once,
the child endows it with only a few specizl posi-
tions without being able, consequently, to consider
it as entirely independent of them. In & general
way, in all the observations in which the child
searcnes in A for what he has seen diseppear in B,
the explenation should be souzht in the fact that
the object is not yet sufficiently individualized
to be dissociated from the global behavior related
to position A (p. 63).

Peview of the Literature Relevant to the AB Error

P

Piaget's observations and explanations of the Stage IV ﬁﬁj
error raise several interesting questions, some of which rave
becn the focus of recent research. Examples of such ques-
tions are: (1) Does the AB error occur in all children and

in the same developmental sequence that Piaget describes?
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(2; Is Piaget ccrrect in his assumption that the error is
bai.ically the result oif a failure to register the information
rather than a drezxdown in short term memory? (3) Is Plaget
correct in his assumption that the chiléd errs because he
asccoclates a particular thing with the place where he first
found 1t? and, finally, (4) Is Piaget correct when he seys
that it 1s the instrumental activity at A which establiches
A =3 a "special place'?

In regard to the first question mentioned above, scveral
investigators have found that the task of finding an object
hidden only at A is less difficult than the task of finding
an object hidden first at A and then at B (Bell, 1968;
Esczlona & Corman, 1967; Gouin-DeCarie, 1965; Miller, Cohen,
& Hill, 1969; Uzgiris & Hunt, 1966). However, none of these
studies have nade entirely clear whether failure at B is due
to gearch at A or by a failure to search at all. It is also

nciear from these studies exactly how prevalent and age-
related the AB phenomenon is. In a recent longitudinal
study, Schofield and Uzgiris (1969) found that 6 out of 14 Ss
made the error in the first testing session in which they
found an object hidden at A. On the other hand, Bell (1968)
found that only two of the 25 eight and one-half month olds
who searched successfully at A failed at B. Her report also
rzkes it unclear whether either of the two Ss failed at B
because they searched at A, or whether they simply failled to

sezrch.
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Cratch and Landers (1971) perforrmed a loagitudinal study-
wncre results appear more in line with 2iaget's findings. 1In
thelr study, thirteen six-month old infants were cobserved bi-
weclly until they were about 12 months of age. They found
that, for that testing session in which Ss for the first time
Jound a toy at place A on two successive trials, ten of thir-
tecn Ss searched at A when the toy was hidden at B. Further,
all thirteen infants showed the AS behavior pattern at least
once during thelr sessions, Like Pilaget, Gratch and Landers
Tound that the infants continued to make the error over a
nuw.oer of trials. The median length of the run of A going
errors during the first session in which AB occurred was filve
trials, and the run lengths varied between one and fifteen
trials. Also, the median age at which the AB pattern first
occarred was 8 months, 2 days, while the median age at which
Ss could reliably find a toy irrespective of sidé of hiding
was 11 months, 20 days.

The Gratch and Landers findings also tended to support
Piazet's contention that the Stage IV error is caused by the
infant's failure to register a new place. In the first few
sessions in which AB occurred, the Ss most often looked
tcward A during the three-second delay period. Further, when
they erred, they made no attempt to correct their errors by
scarcaing at B, This behavior suggests that they had, indeed,
failed to register the new hiding place., During later ses-

sions, the infants tended to bpe in more conflict over the two
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sositions, most looxing at both & and 3 during the delay
Deriod, and a few locokinz back and forta between the two
31303 as if they were trying to reach a declsion. Finally,
Juring the last sessions, Ss came to orient only to the side
‘wncre the object was hidden, and made few errors.

The discrepancy between the findings of Cratch and
Zorders and the investigations mentioned previously suggested
to Harris (1972) that perhaps the intreccduction of a three-
second delay interval played an important role., He points
out that both the Schofield and Uzgiris (1969) and the
M¥iller, Conen, and Hill (1970) studies &zllowed the infants to
search immediately, and they found few infants making the AB
error. In one of three studies reported by Harris, he set
out to investigate the effects of varying the delay interval
by having half of his Ss walt five seconds before allowing
them to search, while allowing the other half to search imme-
dictely. The side of hiding was randomized between A and B
for four trials, and then the delay interval was reversed for
trhc two groups, and four more hiding trials introduced.
Harris found that when the infants had to wait five seconds
boore they could search, they would make the AB error, but
titoy éid not err when they could search as soon as the toy
wis covered.

Earris! results raise some questions concerning 2iaget's
cctention that the error involves a failure to register the

new place of hiding rather than a breakdown in short-tern
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neuory. If e registration error lay benind the AL phenomena,
it ccems reasorable to assume that a chilid who searches imme-
di-tely will be just as likely to err as a child who secarches
soiniewhat later. On the other hand, if the informaticn is
re;istered but then forgotten, an increase in the delay
interval should increase the possibility of forgettinz and
thus increase the probablility of error. Gratch, Appel,
Evons, LeCompte and Wright (1573) set out to shed more light
or. this question by varying the delay interval in a nore
sy~tematic menner., Their infants waited either 0, 1, 3 or
T rcconds befcre the experimenter moved the tray to within
trh.ir reach following the covering of the toy. For all of
th2 infants, the toy was hidden five times on one side and
taz was hidden on the other side. In this study it was
found that the great majority of the subjects in the 1, 3,
and 7 second conditions erred; however, almost none of the
sudjects in the O-second condition erred.

The behavior of the subjects who had to wait before they
were allowed to search suggests that Pilaget is correct in
saying that a breakdown in memory is not involved in the
error. However, the O-second results contradict this notion.
As a possible explanation for these O-second results, Gratch
et al. point out that the infants! gaze was drawn to B by the
hiding procedure and that this "motor set" was maintained for
a fraction of a second, i.e., Just long enough for the {ray

to be pushed forward, They suggest that this "motor set"
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thi.i gulded the infants! scarch when the tray was directly in
frent of them. On the other hand, wnen a longer delay was
introduced, tae infants assimilated the hiding of the toy
inlo their scheme of finding the toy at A. Thls explanation
docs not contradlet Plaget’s notion that infants fall to
re-ister the nlace of hiding, but does lmply that more than
onc process is at work when infants search for hidden toys.

Gratch et al. also found some evidence that, while
younzer infants may make the error because they interpret the
hi“ing of the toy at B as a hiding of the toy at A, older
ir 'nts make the error because they forget the new hiding
pl..ze. They classified the infants' delay behavior according
to Liow attentive they were and where they directed their
gaze, Infants who leaned forward and looked at the hiding
wells tnrough the delay phase were called highly attentive.
Tncse infants who looked away from the wells for only a bfief
tire and infants who essentially left the game were called
inzttentive, ' It was found that those infants classified as
inattentive were likely to err irrespective of waether their
orientation was primarily to the A well, to the B well, or
was directed toward both wells., Such behavior is consistent
with the notion that these infants were distracted and forgot
where the toy was hidden. On the other hand, those infants
classified as attentive were likely to err only when they
pointed towards A during the delay. t seems likely thet an

infant who shifts his gaze toward A immediately after the
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hiding and remains there has in some way interpreted the
hi’ing of the toy as occurring at A. Infants demonstrating
this behavior tended to be younger than the others, suggest-
ir.© that different processes are at work when the younger
ir Tants err.

Yarris (1972) reports a study which tends to verify the
Gr.tch et al. finding that older infants make the error
bezause they forget the location of the object. In this
stzdy, the 10-month old infants were allowed to search as
soon as the toy was covered. There were four variations on
the hiding procedure, formed from the combination of the
following two factors: (1) toy hidden in the same or the
otner well, and (2) empty well covered before or after the
well containing the toy. When the toy was placed in the
other well and that well was covered first, the infants
erred, but they did not err under the other three conditions.
Herris suggests that the infants erred because they were dis-
tracted from' the place where the toy was hidden by the cover-
ing of the empty well, the well where they previously had
searched successfully. In other words, he concluded that the
AT error was due to proactive inhibition. However, Gratch
and his associates have found that nine-month olds do consis-
tenély make the error when the hiding procedure that did not
lezd to error in Harris! study is used, i.e., the empty well
is covered first and then the toy is placed in the well and

covered. Apparently the older infants are not susceptible to
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the nisinterpretation of the hiding sequence that character-
iz.: the younger infants.

It seems reasonable, then, that infants who are further
alceng developmentally do in some way register the new place
of hiding, but their relatively weak menmory is easily dis-
runpted. Plaget himself admits this possibility when he talks
about what he calls the "residual reaction™ of Stage IV. In
his words, the residual reaction occurs when "...the child
follows with his eyes the object in B, searches for it this
second place, and if he does not find it immedlately (because
the object is buried too deeply, etc.) he returns to A (1954,
p. 50)." As to why the residual reaction occurs, he says,
"In residual reactions in general it is permissible to think
that the child, after having falled to find the object in B,
no longer remembers the order of events very well and tries
at all events to seek the object at A (p. 61)."

Another important aspect of Plaget's explanation of the
AT phenomena 'is his contention that the Stage IV infant is
seexing "the-thing-that-I-find-at-A" when he searches. This
explénation implies that the child has some sense of the
particular object that disasppeared, and errs because he asso=-
clates that particular object with a particular place, place
A. Evans and Gratch (1972) questioned this interpretation,
sugzesting that perhaps the AB phenomenon could more simply
be viewed as a place-going error. They reasoned that if

infants err because they assoclate the particular object with
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the place waere they found the object before, the introduc-
tica of a discriminably new object at B should lead to few
erxors, since the new object would not yet be associated with
a place. Using a three-second delay pericd, they had their
sutjects find a toy twice at the A side, and then introduced
a markedly different toy at B for half of the subjects. The ;
otier half of the subjects saw the same toy hidden at B that.ﬁj*
they had found at A, It was found that the infants were &s
lik2ly to commit the AB error when a different toy was hidden
as when the same toy was hidden at B. Evans and Gratch con-
cluded from this study that the AB phenomenon occurs because
A has somehow become "e place where hidden toys are found,"
ratier than because, as Plaget argues, the particular object
belongs at A.

This study raises an interesting question, i.e., "What
do infants have in mind when they pull covers?" Do they
secrch with the intention of retrieving an object, or are
thzy perhaps -only engaging in operant cover-pulling, the
obiecets disappearance only being a diffuse signal to engage
in search behavior? To answer this question, Appel and
Gratch (1969) used a one position hiding tray. Half of thelr
nire- and twelve-month old infants saw a toy hidden in the
trzy end half saw 'no toy" hidden. Half of the "no toy"
irfants saw the experimenter wave an empty hand, put it in
the well, cover it, withdraw it and show it to them, and then

puch the covered tray toward them. The other 'no toy"
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iniznits saw the experimenter rap on the front of the covered
trey to call their attention to it. The infants who saw a
toy hidden searched oxn all five of the trials administered,
whilz the "no toy" infants pushed the tray back at the exam-
incr on 2ll five trials. fter these five trials, the toy
hicden--"rio toy" hidden conditions were reversed for the next
five srilals. In thils situation, both the nine-month olds and
the twelve-month olds who formerly saw 'no toy" hidden
sezrched on each trial when they saw a toy hidden. The
tvclve-month olds who had seen a toy hidden before now _,}ﬂ
re’used to search on all triels when they saw "no toy"
hicdden. All of the results mentioned so far indicate that
the infants were sensible and only searched when they actually
sew something hidden. However, the nine-month olds wnho now
sair "no toy" hidden followed a different pattern. They
terded to search, many for a second and some for a third time.

These results suggest that nine-month olds have a dif-
fuse notion of the relationship between disappearances and
rexpoearances of objects. Is it possible, then, that Stage IV
irTants would make the AB error after seeing 'no toy" hidden
at 3? The answer to this apparently is "no," i.e., the hid-
ing of a toy at B is a necessary cue for the AB search of the
Stzze IV infant. Appel (1971) demonstrated this in a study
using nine-month olds. All of his subjects saw and found a
toy hidden at A for five trials. After this, half saw the
toy hidden at B, while the other half saw "no toy" hidden at
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B. In this case the "no toy" was a rap on the front of the
ccvercd B-well., The great majority of the nine-month olds
mer.2 the error when they saw a toy hidden at B, but sipnifi-
cortly fewer searched at A when they saw "no toy" hidden at BE.
Another important question ralsed by Ploaget's explana-
ticn for the A3 phenomenon has to do with the role of activ-
1. It will ve recalled that Piaget argues that the child
er '3 because he tends to localize possible hiding places in
tc .5 of his previous actions at those places. Landers
(L.71) set out to investigate this aspect of the explanation.
He reasoned that if Plaget were correct, then infants vho
obzerve objects being hidden and then uncovered at A shculd
notv err, since they have not engaged in any physical activity
with the object at place A. He also was interested In exam-
ining the effect that varying the amount of experience
infants have at A would have on the AB error. Landers sug-
gests that some traditional learning theorists (e.g., Eull,
1¢43; Spence, 1945) would predict that increasing the number
of reinforced repetitions of instrumental responses to A
should lead the infant to have greater difficulty in over-
coming a response tendency toward A when the toy was hidden
at B, Plaget, on the other hand, makes no clear statements
acout what the effects of varying the amount of experience at
A night be. In his own observations, he almost always hid
the obJect twice at the A side.
~ Landers used a two-position hiding tray simllar to that
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usetd by Gratch and his associates in the other studies dis-.’l'

cursed in this chapter. In one cf his three experimental
ceriditions, infants searched at A twice in succession before
the toy was hidden at B. TFor this group, as with the other
two groups, a three-second delay interval was used on all
trials. A second group of infants searched either eiznt or
ten times in succession at A. A third group observed the toy
covered and uncovered at A either six or eight times end then
found it twice in succession at A. In this latter condition,
sudjects were handed the toy after they sew it uncovered.

Tre subjects in this study ranged from seven and one-half to
ten and one-half months of age.

Landers found that on the first B trial, the great
mesority of the infants in all three conditions searched at
A. On the other hand, members of the second group tended to
mnake a longer run of such searches than did elther of the
other two groups, who behaved comparably. Landers concluded
from these results that "simply watching the experimenter
hide and uncover a tocy at A does not establish the A side as

a 'special! place, while active search does."

Unfortunately, Landers' results do not warrant this con-

clusion. In order to refute Plaget's argument that it 1s
escentially the instrumental activity at A that establishes
A a5 a special place, it would be necessary to show that
irTants make the error without such instrumental activity at

A. It is impossible to establish on the basis of Landers!

J
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dat whether the infants would have erred had they been
exnosed only to observational experlence at A. Therefore,
Larders! initlal question remains essentially unanswered,

In addition, the results Landers obtalned with nis "run

" measure pcse on interesting puzzle. The "run of

of errors
errors" measure represents that number of errors the crild
nelies, starting with the first B trial, before he searches
ccrrectly to B for the first time. Landers fourd that very
Tc - of his subjects erred on B trials subsequent to their
first correct search at B. The puzzle concerns the meaning
of this measure in relation to a measure representing the
nwaver of subjects erring on their first B trial., There were
no significant differences between the three experimental
groups on this last measure, i.e., subjects in all three
groups were equally likely to err on their first B trial,
This apparently means that the experimental menipulations of
the number and type of A trials had no bearing on whether or
not a given child was going to err, but dld have a bearing
on now long he was going to perseverate if he did err.

Why this perseveration effect occurred is not clear.
Landers speculated that perhaps the experimental conditions
had thelr effect upon the subject!s delay behavior, which in
turn mediated their search behavior. He categorized the
éelay behavior on the B-trials according to three categories:
(2) simple - the subject looked to B throughout the delay or
looked to B iritially and to the midline or away; (b) mixed -
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thv subject looked to B initially and then to A or loocked to
3 rnd A several times during the delay; (c) other - the
stbject looked at B brieflly, but did not cshow any cefinite
dirzction of orlentation for the remzinder of the delay
pcrioC. He found that the percentage of B trials in waich
thoze three categories eppeared did not differ significantly
beivieen the three experimental groups. Therefore, the
exrarimental conditions did not have & differential influence

ron subjects! delay behavior. However, he did find that
thure was a significant relation between the kind of delay
bebravior a child displayed and whether or not he would err on
a riven B trial. The AB error occurred most after mixed
or’entation during the delay, and least after simole orienta-
ticn. It seens, then, that botn the experimental conditions
an: the pattern of delay behavior were associated witn the
oceurrence of AB errors, yet were not associated with one
ar:-ther. Therefore, why the perseveration effect occurred

i« 3till unclear.

St -tement of the Problem

An essential element of Piaget's explanation of the A3
error is his notion that the child's activity at A somenhow
marks A as a special place. This is clear, for example, when

he says, "

...the object is ' not...a substantial thing remain-
inz in the place to which it was moved but a thing at dis-
pocal in the place where the action has made use of it (1954,

p. 50)."
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If it is true that the child's memory ol activiity at the
original place of hiding serves as a mediator which guides
sutsequent search, what is the cue which guldes the child's
iritiel attempt to find a hidden object? That is, why does
the child elucst always search correctly on the very first
trial in a two-position delayed-response paradigm? The
arzver must be that the sight of the desired object disappear-
ir.: must somehow specify to the infant that A is a place
wi. :re the use of cocrdinated action schemes will allow the
thing to be retrieved. )

Given this fact, the question might be raised thet if
visuael experience alone is sufficient to mark A as the plece
to search after the initial hiding at A, night it not be that
visual experience alone establishes A as the place to lookx on

sutseguent hiding trials? Put another way, does the active

role the infant takes when he successfully searches at A
supply the essential information leading to the AB error, or
does the repeated place specifying disappearance and reappear-
ance of the object at A supply the cruciel information?

The primary purpose of the present study was to deter-
mine whether or not the éctive, overtly instrumental aspect
of an infant's search at A plays en essential role in the AB
error. To do this, a portion of the nine-month old subjects
were exposed to observational experlences in which they saw a
toy being hidden and uncovered at A, but never themselves

actﬁally searched for and found the toy. The reasoning was
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th ¢ i subjects recelving only observational experience are
as liiely to make the error &s another group of subjects
heving instrumental experience at A, then one can conclude
th. v the active, physical search at A need not play an essen-
ti:1 role in the AB error, as Plaget seems to imply in his
er -lanation.

A second purpose of the present study was to investizate
th2 role played by the amount of experience the infant has at
A. The "perseveration effect" discovered by Landers (1971)
pcees a puzzle which needs to be clarified. Landers found

hat increasing the amount of instrumental experience a child
had at A did not increase the probability that he would err
on. nis first B trial, but did increase the probability that
he would perseverate if he did err. The present study seexs,
first of all, to see if Landers! results can be supported.
Some infants will have few A trials while others will have
relatively more A trials., If the "perseveration effect" 1s
obtained in the present study, both the A-trial and B-trial
behavior of those infants who became "set in their ways" will
be focused on in an attempt to see how these subjects differ
£rom the other subjects. It is possible, for example, that
for some infants the effect of having many A-trials will be
to set up a type of "automatic" search procedure in which the
child does not really attend to where the toy is going when
it is hidden. Such a c¢hild may then continue this pattern

through several B-trials before he starts to attend more
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carotully to the hilding process. Such behavior patterns can
easily be detected and should shed considerable light on why
tnc perseveration effect occurs,

The present study, then, was designed to answer two
major questions., The first question pertains to the role of
activity in the Stage IV error, and the second gquestion con-
cerns the role played by the amount of experience an infant
hes at A. To answer the first gquestion, half of the nine-
month 0ld subjects observed a toy coverzd and then uncovered
at A and half were allowed to search for and retrieve the toy
thcrselves. To answer the second question, half of the sub-
jects received more trials at A than did the other half,
Thus, four experimental groups were generated: a group
receiving many observational experience A trials, a group
receiving few observational experience A trials, a group
receiving meny instrumental experience A trials, and a group
receiving few instrumental experience A trials. Such a
design allows one to not only examine the roles of activity
and amount ¢of A-experience, but allows one to look at the

interaction between these two varlables as well.
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Torty-eight healthy, full ternm, middle-cleass infants
were used as subjecets in thls study. Their ages ranged from
el-nt months fifteen days to nine months fifteen days. This
particular age range was chosen because previous studies
(e.5., Grateh & Landers, 1971; Landers, 1971) have shown
tihls to be the optimum age range for observing the occur-
roace of the AB error.

Subjects for thié study were secured from two main
scurces: (1) children of University of Houston students,
e~d (2) children of parents visiting the offices of several
E.: iston pediatricians., The unlversity students were con-

t: 2tved either through notices in the school newspaper or
through announcements read aloud to several psjchology
ciasses. Otners were contacted through signs posted in
pediatriclans® offices glving a brief description of the
experiment and a phone number for interested parents to
czll. All Ss were brought to the Infant Behavior Laboratory
in the Psychology Department by their mothers at a time
determined by them to be a play period in the infants! daily

routine.
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Ix~orimental Desisn

Tne 43 Ss were randomly assigned to four grouns, con-
s5i.ting of 12 S3 each. These four grouns were formed from
th2 four possible combinations of two factors: the type of
A trials 8 received, instrumental or observaticnal; and the
nuexr of A trials S received, two or five. Tne two A trial
co.dition was selected because this wes the same number of A
trials used by Evans and Gratch (1972) and Landers (1G71) as
well as by Plaget in most of his observations, The five A
trial condition was chosen after attempts with preliminary Ss
indicated that it wes going to be extremely difficult to keep
thz infants attentive and involved for more than five A
trials, particularly those Ss recelving only observational
experience at A.

Half of the 12 Ss in each group had their first A trial
on their right side and half had it on their left side. Pre-
vious studies by Landers (1971) and Gratch et al, (1973) have
deionstrated-that there is no association between Ss' side
preferences and their likelihood of finding a toy at A or B;
therefore, no attempt was made to control for this variable.
The mean age for Ss in the group receiving two instrumental
A trials was eight months twenty-six days, and the mean ages
fcr 85 in each of the other three groups was nine months one
de . Of the 48 Ss, twenty-six were boys and twenty-~two were
gi.ls, The proportion of toys and girls in each of the four

groups was epproximately the same.
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Two experinenters were used at various times during the
course of the study. One, a fexrale, served as experimexnter
for 13 of the 48 Ss. These 13 Ss were distributed fairly
evenly throughout the four experimental groups. The other
experimenter was & male. Both had considerable experience in
woriting with infants and both followed the same experimental

procedure throughout the study.

Avnaratus

The apparatus for the study consisted of a table on
which the hiding tray was placed, two white washecloths to
cover the hiding wells in the tray, the tray itself, an
electronic timing device used to achieve a standard delay
interval, and Ampex 5000 Videotape recording equipnent used
to obtain a visual record of Ss' behavior,

The timing device consisted of a foot operated starting
switch and a signaling device using a light which was placed
behind S and out of his sight. The starting switch was
placed below the table in front of S. This device was vir-
tually noiseless and 4id not seem to pose a distraction for
any of the infants used in the study. The device was
adjusted such that upon being activated by E's foot,'the
lignt remalned on for two seconds and then switched itself
off automatically.

Toys were hidden in a gray plywood tray with two wells

spaced 12 inches apart. The dimensions of the tray were
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3¢ x 16 x 2% inches and the wells were 7 x 7 x 2 inches, The
two wrells were lined with white felt so as to minimize cues
thﬁt‘ﬁight be produced from socundéds made by the objects when
th.: tray was moved. Two 12 x 12 inch white washcloths were
u.: 3 to cover the wells, The helght of the table was
af “asted so that a normal-sized infant sitting in a normal-
sincd lap could see into the bottom of the wells. With
sizller infants and/or smaller laps, a cushion was used to
raise the level of the infants.

A nunber of small, interesting toys were available for
usc, and typically, the toy selected was used throughout the
wnole series of experimental trials., On occasion, an infant
secred to be getting tired of the game and a new and hope-
fully more interesting toy was introduced. The exception to
this was on those trials in which the toy was being hidden at
B. A comparison of infants who experienced a toy change dur-
ing the A-trials with those who did not indicated no differ-
ence between’ their behavior during the B-trials.

The Ampex recording device was placed in a separate part
of the laboratory and it and its operator were screened from
tho view of subjects. The TV camera was placed ebout ten
feet in front and slightly to the left of S and was itself
comgletely silent. At no time d4id the camera seem to pose a

distraction for Ss. All experimental trials were recorded

and preserved for later and more careful viewlng and rating.
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There was an initial warm-up period outsicde of the test
situation which enébledig to explore the environzent ¢l the
lab and get acqueinted with the experimenter. The procedure
thaa consisted of two steps. The first step was the warm-up
trials to acquaint S with the game. The second step was the
two-position hiding game itselfl,

Warm-up trisls. The subjects were seated on their

mcenar's lap in front of a table and across from the experi-
mentver, Each child was required to perform two different
wara-up tasks with a one-position hiding box placed directly

in Iront of him. These warm-up trials served tnhe purpose of

well as screening those infants who were unable to seazrch for
a corpletely hidden toy. Three Ss were either unable or
unwwilling to search for a completely hidden toy and were not
uscd in the study. No other infants were eliminated for any
resson. |

The first warm-up task involved placing a toy which the
c¢hild hed Just handled and seemed interested in into the hid-
irs well, covering about two-thirds of the toy with a white
washcloth, and immediately pushing the box forward to within
the child's grasp. Two of these trials were given to every
child. Typically Ss had no difficulty in performing this
tasX, usuelly by grespinz the exposed portion of the toy

ard pulling it from under the washcloth.

-
B

acuuainting the child with the type of game to be played as ,f

P
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The second warm~up task also invelved the one-position

niaing box. This time the toy was completely covered,
pr..ferebly as the cniléd was rezching for it. The box was
a2luays pushed to within the child's grasp as soon as the toy
was completely covered. Somz Ss had difficulty with this
tesi and required several repetitions before they mastered it.
Wnen S had successfully searched on two successive trials on
this task, the two-position tray was produced and the experi-
meay proper was begun.

Observational A trials. On the trials to the A-side

involving observational search, E attracted S's attention to
the toy which was held about one foot over the A well, slowly
lowered the toy into the well and covered it, making sure S
we.s watching., If S's attention was distracted during this
baiting procedure, the entire procedure was repeated until S
wac attentive to the hiding process. The B-well was covered
before the trial began. A two-second delay interval ensued
once the toy and the A-well had been covered, and then E
pusned the tray forward slightly, keeping it, however, out of
S's reach (mother was instructed to hold her infant around
the middle so that he could not lunge across the table). At
this point E slowly uncovered the A-well, pulled the toy out
of the well and handed it to S. After § handled the toy for
about ten seconds, E retrieved it and repeated the procedure

Just described. Twelve of the Ss recelved two of these

observational A trials and 12 received five such trials.
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Instrumental A-~trials, Subjects receiving instrumental

A trials were administered ecsentially the same procedure
described above, except that the tray was pushed forward
until it was within reach of S who was then allowed to remove
a screen and take the toy himself., 1If S searched at B he was
allowed to correct himself by searching at A. If he did not
irrediately do so he vwas prompted by E, A trials were con-
tinued until S searched correctly at the A side for either
two or five consecutive trials.

B trials. All Ss were allowed to physically search on
the B trials and all received at least five such trials. The
hiding procedure used at B was the same used for the instru-
mental A trials. If S searched at the A side on any of the B
trizls, the tray was pulled back before he had an opportunity
to search at B. The experimenter then drew S's attention to
tht B well, uncovered the toy, and then after about a five-
serond delay, initiated the next B trial. The child was not
allowed to handle the toy after an incorrect search on the B
tri2ls. If S had not found the toy at B on the fourth and
fillh trials, the B trials were continued until S found the

toy twice in succession.

Ratings of Subjects! Behavior During Exverimental Trials

The use of Ampex 5000 Videotape recording equipment
allowed every experimental trial to be recorded and then
raved very carefully at a later date. The aim of the rating

schemes was to document the degree to which the infant

Cu
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att-nded to the hiding geme during its various phases and to
rceerd the various places toward which his gaze was directed
during each phase. For rating purposes the game was divided
into four phases. The first phase bezan when E started to
lcu.zr the toy into the well and ended vwhen E brought both
hards back to the middle of the tray afier having covered the
toy (bait). The second phase of the game began when Z's
hands ended their movement to the middle of the tray and
enéed when E began to push the tray toward S (delay). The
third pnase was that very brief period which began when E
started nmoving the tray and ended when the trzy stopped its
movenent (present). The final phase covered the time during
waich the tray was in front cf the child (search).

The rating system which was used to rate Ss' behavior
durirg the bait phase was btesed on a four-point scale. A
rating of "0" was given if the child did not have eye contact
with the toy when the bait was initiated and remzined inatten-
tive thereafter. A rating of "1" was given if the chilgd
focused on only pert of the bait procedure, i.e., 1if his eye
contact with the toy and the hiding sequence was only inter-
mittent., A rating of "2" was given when the child maintained
ey2 contact throughout the entire bait, but the rater felt
thr¢ the child was not really attending very closely to what
he was looking at. When the rater mede this kind of judge-
me:s, the reason was indicated by means of marginal notes on

the reting form. Examples of such notes are: "Tas eye
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o, .net but slumped back,” "Lookinz to B, reaching toward A."

g
C

Fi. 11y, a rating of "3" was given for the ﬂait if the child
e ituined eye contact with the entire hiding procedure and
sew .cd to be attending to and interested in the_events he was
loc’iing at.

The other three phases ¢f the hiding game were rated on
a taree-point scale. TFor the delay, a rating of "1" was
given if § "left the game," i,e., if he directed his atten-
ticn away from the hiding game for most of the.period. A
rating of "2" was given if S was oriented to the hiding tray
most of the time but occaslonally looked away. A rating of
"3" was given if S attended to one or both wells throughout
the period.

For the present phase, a rating of "1" signified that
the child was looking away from the tray and made no attempt
to move toward the tray as it moved toward'him. A "2" rating
ircicated that the child watched the tray move toward him and
vzZ oriented-toward one or both wells, but made no effort to
meet the toy "halfway." A rating of "3" denoted a child whno
locked toward one or both wells and moved in an "anticipatory"
rarner toward the tray as it moved toward him.

Two sets of ratings were required for the search phase
of the hiding game. One set of ratings was used for those A
trials in waich Ss received observational experilence, and
arother set was used for those trials in which Ss were

allowed to physically search, For those trials in which Ss
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vco2 allowed to paysically search, a rating of "1" was given
il the child refused to search at all. A rating of "2%" was
given when S was interested in something besides the gome end
only searched after the tray had been in front of him for a
brief period (delayed scarch). A rating of "3" signified
thrt the infant searched either as soon as the toy was in
front of him, or after a short period of indecision during
vhich he c¢learly was involved in the game bhut was unable to
decide at which side to search.

Finally, special ratings were devised for the search
phzces of those trials in which the child was not allowed to
physically search at A, but lnstead watched E uncover the toy
and hand it to him. A rating of "1" in this case indicated
ti.zt the child did not have eye contact with the uncovering
secuence, i.e., the child was looking elsewhere. A rating of
"2" denoted a child who was looking at something besides the
A well when the box completed its forward movement, but whose
geze was drawn to the A well by the movement of E's hand to
that well and who subsequently watched the uncovering
secuence, A rating of "3" was given when the child was
already looking at the A well before E's hand began 1ts move-
ment in that dlrection and who then watched the entlre

rcovering sequence. These particular ratings were designed
to show to what extent S was focusing on A as a "special
place.”

Besides the ratings just discussed, the observer
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recorded the direction of S's gaze durling each of the phases
of the hiding game. Note was made of whether S gazed only at
the A well, only at the B well, or looked at both, and in the

letter case, the pattern of fixations

Reliability of the Retinzs

Tne first six infants were rated Jointly by the author
ar.d his advisor in order to establish the reliability of the
rating system. At least 85% agreement was obtained on the
atientiveness ratings for each of the four phases of the
niling game, and over GO% azrcement was obtained for the
recoréings of Ss! direction of gaze. 3Both the author and his
acvisor were exverienced raters and the fact that they had
uscd essentially the same rating system in previous studies
contributed to the high percentage of agreement. Subsequent

tc these initial six Ss, all ratings were accomplished by the ;

&
3

’
%

suinor. The exceptions to this were the 20th and 30th P
infznts to be rated. These Ss were also rated by both the
auiihor and his advisor in order to check for possible drifts

in "rater calidbration." Levels of agreement comparable to

those achieved earlier were obtailned.



CHAPTER IV
RESULTS

The major question asked in this study was whether
instrumental search activity at A 1s necessary for A to be
established as a "special place." An answer to this question
presunes that Ss in both Observational and Instrumental con-
ditions did indeed attend to the covering and uncovering of
tha toy. If Ss who were glven only Cbservational experience
did not attend to these events, then one would not know
whether differences in error rates between Ss in the Instru-
mental and Observational experience conditions were due to
differences in instrumental activity or to differences in
attention to the relevant events at A.

Table 1 shows the numbers of Ss wnho were attentive to
the hiding of the toy (i.e., the bait) on each of the A
trials. In this table, those labeled "attentive" received
ratings of "3" on the bait, those labeled "mildly inattentive"
received ratings of "2" and those rated "partially inatten-
tive" received ratings of "1." None of the infants were con-
pletely inattentive; i.e., none received a rating of "0."

The reader will recall that the "3" rating signifies that the

infant kept his eye on the hiding of the toy in a hignhly
stused way. A "2" rating indicates that S kept his eye on

thi2 hiding sequence, but the rater felt, for various reasons,

taat S was not actively trying to extract information from

-
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TABLE 1
HWULEEL CF ALTIGTIVE Su DURLIG A WRIAL DATIS

Two A Trial Condition

A trials Observational Experience Instrumental Exnerience

Mildly Partially Milaly Partlally

. Attentive Inattentive Inattentive Attentive Inattentive Inattentive
Trial 1 11 1 0 10 1 1
2 ‘11 1 0 9 2 , 1
Total Ss 22 2 0 19 3 2

Five A Trial Condition

A trials Observational Experience Instrumental Exnerience

Mildly Partlally ' Mildly Partially
Attentive Inattentive Inattentive Attentive Inattentive Inattentive

Trial 1 10 o 2 11 0 1

2 10 1 1 11 1 0

3 11 0 1 9 2 1

4 9 3 0 9 3 0

5 Oa 2 0 Oa 2 0

Total Ss _ 49 o [} 4g B8 P

& On each of these trials one S was not ratable.

Th
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thr niding sequence. Firally, the "1" rating was given to a
cnild who did not keep his eyes on the whole hiding segquence.
As can be seen from an inspection of thils table, the rajority
or the infants in each condition were highly attentive to the
ccvering of the toy on each of the A trials.,

Table 2 shows the number of Ss who attended to the
unzovering of the toy on each A triesl for the two grouds
rcceiving Observational experlence at A. As can be seen, the
nz;ority of the infants were looking toward the A well before
E'z hand began its movement toward that well ("3" rating).

On each trial, a swmaller number of Ss were lookxinz away from
the A well at the start of the search phase, were drawn to
the A well by the movement of E's hand, and subsequently
wzoched the uncovering sequence ("2" rating). Only one S
felled to attend to the uncovering of the toy, and this
occurred on his first trial. The Instrumental Search infants
all attended to the toy as they removed the cloth from the A
well., On 10 of their A trials this search was slightly
delayed (rating of "2"), but on all other trials the search
occurred immediately (ratinz of "3")., It appears, then, that
thaere are no significant differences between the A trials of
the Instrumental and Observational search Ss, at least as
regards their attentiveness to the covering and uncovering
os the toy.

However, there are two other importent ways in which the

A trials of the four major groups could differ. First, they
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at

ORIBETATIONS OF OQUSERVATINAL EXPERIENCL 3s TUIINC A THIAL STWCHYS

Two A Trial Condition

Looks toward A Drawn to A and LooKs awvay
A trials and watches vncover ratches uncover during uncover
Trial 1 8 4 0
2 8 I 0
Total Ss 10 O 0
' Five A Trial Condition
Looks toward A Drawvn to A and Looks avay
A trials and watches uncover watches uncover during uncover
Trial 1 9 2 1
2 9 3 0
3 9 : 3 0
4 9 3 0
ba 11 0 0
Total 8s 5 ' 11 T

a On this trial one S was not ratable.

&y
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covlé difler in the desree to which they either attended or
fuiled to attend to the gome during the delay. If it were to
ke fcund that the Observational experience Ss were less

a3 zntive during this period, then one night conclude thrat
tiiny were, in fact, less Involved in the hiding game than
were the Instrumental experlence S5, even though they
asneared to be attending to the covering and uncovering of
the toy. Second, the four groups might differ in the extent
to wiilich they expressed interest in the B side cQuring the

p: “iod between the covering and uncovering of the toy. If
t. * Observaticnal experience infants were to spend more time
¢ neing &t the B side than did the Instrumental experience
i..’ants, it would be reasonable to assume that Observational
e.nerience at A 1s not as potent in establishiﬁg A as a
sueclal place as is Instrumental experience at A.

Table 3 shows the number of Ss in each group whose
attention wandered from the game during the delay. Those
luzbeled "attentive" received ratings of "3," which meant that
for virtually the entire delay S was looking expectantly
at the hiding box. Those labeled as "mildly inattentive"
received.ratings of "2," while those labeled "inattentive"
received ratings of "1." A rating of "1" meant that the
child was looking away from the box for virtually the entire

ceclay, while a rating of "2" meant that S looked away from

the hiding box only part of the time. As one can see Irom an

irspection of Table 3, the majority of infants were attentive



TABLE 3

IUHMBER OF ATTENTIVS £ DURING & TAIAL

12
—

DLLLY

Two A Trial Condition

" A trials Observational Experience Instrumental Experience
MIIdIly MIId1ly '
Attentive Inattentive Inattentive Attentive Inattentive Inattentive
Trial 1 10 2 0 9 2 l
2 9 3 0 8 3 A
Total Ss 19 5 ' 0 17 5 2l

Five A Trial Condition

A trials Observational Experience Instrumental Experience
Mildly ' Mildly
Attentive TInattentive Inattentive Attentive Inattentive Inattentive
Trial 1 9 1 2 9 1 2
2 8 b 0 10 2 0
3 9 0 3 9 3 0
L 10 2 0 o 2 1
5 Ta 4 0 Oa, 1l 1
Total Ss 42 1l 5 40 9 i

a On each of these trials one S was not ratable.

Gh
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during the cdelay for every trial, indicating that both Obser-
vaiional and Instrumental Ss were maintalining their interest
throughout the 4 trials,

Table L4 snows the nurber of infants within each condi-
tion who glanced toward the B well during the intervel
beiween the covering and uncovering of the toy. Since 2ll
Ss should have recelved essentlally the same sequence of ‘-ﬁi
events up until the time that the first search occurred, any
vcoiation in B glancing on the first A trial should be ran-
dc1.  However, there iIs a striking but non-significant ten-
deney for the four groups of Ss to differ on this first trial
(x2=56.86, 3df, .10>p».05). Inspection of Table 4 indicates
tr.at those Ss receliving two Observational or Instrumental A
trlials glanced toward B more often on this first A trial than
those Ss receiving five Observational or Instrumental A
trials. The difference between Ss in the Two A trial and
Five A trial conditions becomes less noticeable on the second
trial; moreover, for all four groups, there is a relatively
clz2ar tendency for Ss to glance less frequently toward B as

22 number of A trials increases, It appears, then, that Ss
iz the Ovservational and Instrumental conditions are essen-
tially alike in their tendency to focus on A as a special
place.

So far, then, we have shown that Ss in both Cbserva-
tional and Instrumental conditions tended to fix their atten-

tion on the toy's place of disappearance during the whole



TABLE 4

NUMBER OF Ss GLANCING TOUARD B DURING INTLRVAL
BETUTEN COVERING AND UNCQVIRTG OF TCY

Two A Trial Condition

A trial Observational FExperience Instrumental Exverience

B Glances o B Glances B Glances No B Glances
Trial 1 8 L 6 6
2 5 7 2 10

Total Ss 13 ' il O ) 10

Flve A Trial Condition

A trial Observational Experilence Instrumental Fxperience

B Glances No B Glances B Glances No B Glances
Trial 1 2 10 4 8
2 3 ° 5 T
3 3 9 3 9
4 2 10 2 20
5 la 10 la 10
Total Ss 11 47 14 44

a On these trials one S was not ratable.

L
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Gi -’ rpearance-reappearcnce seguence. As such, it is possible
t¢ ncw examine the B trial data. Table 5 shows, for each
g s, the nutber of consecutive errors made by Ss, starting
wi.a the first B trizl. As can be seen, there are rno mean-
ir 1 differences between the four groups wilth respect to
e: t2r the number of Ss erring on the first B trial, or the
lcagths of the runs of consecutive errors, In each group,
axsroximately half of the infants erred on the first B trial
anl only 4 out of the total 48 infants (one in each experi-
mcntal group) made more than two consecutive errors starting
with the first B trial. Also, although not shown in Table 5,
tnere were no differences between those Ss whose A trials
were to their left and those whose A trials were to their
rizht. Twelve of those with A trials to their left erred
wnile 12 did not, and 14 of those with A trials to thelr
rizht erred waile 10 did not.

On the whole, Ss never erred after their first B trial
success. However, seven of the 26 Ss who erred on their
first B trial did make at least one error aiter their first
successful search. Of the infants who searched correctly on
their first B trial, only one later made an error. There was
no neaningful relation between the tendency to err after a
suécessful search at B and the experimental conditions since
et least one S in each condition made such an error.

Sex of Ss and sex of E were also varied in the study,

but they proved to have no relation to Ss! tendency to err.



NUNREZR O CONSECUTIVE ERRORS AT B MADE BY Ss

TABLD &
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Consecutive Irrors

Experimental Conditions o1 2 3 I 5 6 Totel Ss
Two Observational Experience , ¥
trials at A 6 4 1 1 0 0 © 12
Five Observational Experience
trials at A 5 4 2 o0 o 0 O 12
Two Instrumental Experience
trials at A 6 4 1 0o o0 1 o 12
Five Instrumental Experience
trials at A 5 3 2 0 0 2 ©0 12
22 15 6 1 o0 3 © 48

Total Ss

R

6
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Forteen out of 26 boys and 12 out of 22 girls errcd on the
fi-st B trial. Seven out of 13 Ss examired by the female E
er:ud, wnile 19 of 35 Ss studied by the male E erred.

At this point, since none of the variables manipulated
in :ne study scem to have a bearinzg cn the AE error, and
5i 3¢ about nalf of Ss erred and half did not err, one nmight
we:.der whether the errors were simply "chance" events. That
is, perhaps whenever a new hiding place is introduced into
the two-position hiding game, infants of this age simply
gucss randomly about which side they should search at. Such
an explanation would mean that prior experience at A would
have no influence on the infants'! decision about where to
search. One way to refute this argument would be to show
taat when the first A trial was introduced, Ss were much less
lilely to err than when the first B trizl was introduced.
Tre first A trial, of course, also involved introducing a new
hiding trial since Ss' previous searches on the warm-up were
at a mid-line hiding place. Only four out of 24 Ss erred on
the first A trial (for obvious reasons only the Instrumental
Senrch infants could be used iIn this comparison), while 13
ovi of the same 24 Ss erred on their first B trial. Applica-
tion of the McNemar test for the significance of changes
(Siégel, 1956) indicates that this difference is significant
(X§=5.81, 1df, p<.0l). It is clear, then, that the AB error
is not a random event, and thaf the A slde experience plays

an important role in the error.
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Tals study was initiated primarily to answer two cues-
ticns., The first question was whether Ouservationzl znd
I~ Trunental search experience at A are equally likely to
esvablisn A as a place where infants go to find hidden toys.
Tho answer to this question appears to be "yes." The second
cuestion was whether the amount of experience at A; be it
Ot. arvational or Instrumental, had any effect on the AS
error. The answer to this gquestion appears to be "mo." We
hive established, then, thatv the kind and amount of A experi-
ence are not important to the AB error, at least within the
rzoize of parametric variation investigated in the present
stoay. t is clear, however, that some type of A experience
is necessary in order for the error to occur with any fre-
cuzney, the question which remains to be enswered is why this
exnarience at A carries more weight than the input the child
suvposedly receives when he sees the toy hidden at B. In
order to shed light on the answer to this question, we have
pcrformed several analyses of the first B trial data, focus-
in~ on those behaviors occurring during the bait, the delay,
arid the present phases of the trial.

One possible explanation for why the experience &t B did
ncy serve as an effective guide to the infants! search is
ti % the child falled to correctly register where the toy
v. v when it was hidden. There could be two reasons for
T 3. IMirst, the child may fail to look while the toy is

beinz hidden. Such behavior would be coded a "O" according
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to the rating schexe. Yowever, none of the 48 infanis
rcceived this rating for their first 3 trial baits. A second
rcs.on could be that, while the infants actuelly had eye con-
tect with at least part of the hiding sequence, they were not
Yeztively" trying to extract information from this sequernce.
Such children should have been ccded as either "1" or "2" on
thoir baits.

Table 6 breaks tne L8 £s into four groups: (1) those
wnd did not actively attend to the entire hiding sequence and
wno erred, (2) those who did not actively attend and then did
ncs err, (3) those who did actively attend and errecd, and
finally, (4) those who actively attended and did not err. As
can be seen in Table 6, these who failed to actively attend
tc the entire hiding sequence were highly lixely to err (13

uv.of 15), while those who did actively attend were very
1iely rot to err (20 out of 33). This difference is statis-
tically significent (X§=7.48, 1df, p<.01).

So far, then, we have ldentified one reason way Ss
er=2d on thelr first B trial, i.e.,, they did not actively
attend to the whole toy hiding sequence., The next question
to be answered 1s obviously, "Way didn't these infants
actively attend?"

An examination of the protocols of these 15 Ss suggests
t:> reasons, corresponding to two groups of infants, The
first group of seven Ss failed to actively attend to th

e nts at B because they were, in various ways, already



TABLE 6

THE LLLATIC EESTVELL AVTLLTIVELESS DURLLG 148 2ale
AND ERRORS Oif THE FIKST B TRIAL

Attentiveness of Ss

Subjects falling to actively
Errors Subjects actively attending attend to entire
to entire bait sequence bait sequence

Subjects erring on
first B trial 13 13

Subjects not erring
on flrst B trial 20 2

2 _
Xy = 7.48, 4f = 1, p <,01;

€G



pointing toward A, Five of these kept their eyes on the
whole sequence of events at B, but their heads and bodies
wer: oriented more toward A and they seemed poised to move in
that direction at any time. Two others watched only the
firnt portion of the bailt and then shifted their gaze and
boc; orientation toward A before the toy was actually
covered, OF tnese seven "A-oriented" babes, five erred on
thelr first B trial. These five infants seem to support
Piazet's theory that at first the child makes the error
because he does not "understand" that a new hiding place is
involved. The child understands only that a toy is being
hii Ign end that hidden toys are found at A, Such a child
ri: .t not actually attend to the hiding process, then,
because once he nas registered that a toy is being hidden, he
im.>diately begins pointing, or preparing to point, towards A,
The infants in the group just desc¢ribed were not classi-;;ﬁ
fici among those actively attending to the first B trial
alding sequence because of their early orientation toward 4,
They were, however, still focusing on the game, even if they
were not focusing entirely on the events occurring at B. The
second group of eight infants, on the other hand, were not
really focusing in an active way on any aspect of the game
during the bait, seemingly because they were "uninterested"
in these events. Six of these eight kept their eyes on the
entire hiding sequence buﬁ by various means indicated that

thiy were not trying very hard to extract information from
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wial they were watching. For example, the protocols of two
receresentative Ss of thils type indicate that the first was
"witehing, but lethargic and slumped back"” during the bait,
while the second was "fussy" and "loudly voealizing his
dizpleasure"” while at the same time he kent his eyes on the
ertire hiding sequence. The two remaining infants of the
el-ht in this group had their eyes on the first part of the
bait, but then looked up at E just before the toy was covered.
Ti.z fact that each of these eight infants searched at A in a
prompt, eager manner when the opportunity arose suggests that
tli.r were not simply "bored" with the game itself. It may be
thet they somehow "knew" where the toy was and therefore did
nct feel that it was necessary to attend to the bait.

Tnese fifteen infants deserve further examination and we
wiill return to them later. At this poinit, however, we will
e:xamine those 33 Ss from Table 6 who actively attended to the
Tirst B trilal bait, but then erred. Is there anything we can
d. scover about thelr post-bait behavior that will give us a
cLae as to why they erred?

In Table 7, the post-bait behavior for the 33 Ss who
actively attended to the first B trial bait is classified in
terms of three dimensions. The first dimension lets us look
at Ss in terms of four possible patterns of glancing between
the A and B wells during the delay and present phases, i.e.,
tetween the time S sees the toy covered and the time he

actually searches. The first category is one in which S



TADLE 7

Tiil RuLATION badiZod AB GLALNCLEG PALiwald, Alilia'ivanLios LU
THE DELAY-PRSENT PHASE, ARD EHROXS 00 TUIL PIRST B TRIAL
FOR Ss WHO ATTENDED TO THE FIKST B TRIAL BAIT

Attentive Inattentive

- Total

Lrrors BA Early BA lLate BAB B Only BA Farly FA late BAB B Only E=

Subjects

Erring 2 L 2 2 0 1 0 2 13

Subjects .
Not Erring 1 1 5 8 0] 2 1 2 20
Total Ss 3 5 7 10 0 3 i 4 33

u
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chn.iges his direction of gaze toward A relatively early in
the trial (i.e., up until the end of the delay) and never
lcoxs back toward B (BA Early category). A second category
also involves & shift toward A, but this time one which
occurs after the delay (BA Late). A third category involves
these Ss who glance back and forth between B and A (3AB), and
thoe final category consists of those Ss who never look toward
the A well during the delay-present interval (B Only).

The BA Early pattern was originally selected for scru-
tiny because it seemed to best characterize those infants who
failed to reglster A as the place of hidirg, even though they
may have watched the hiding process rather carefully. The
BA Late pattern was identified because it seemed to involve
those Ss who registered B, but subsequently forgot it and
turned to A. Those infants displaying e BAB pattern, on the
otrer hand, obviously registered B in some way, but were in
a :ctate of conflict between that side and the old side.
F.-.ally, the B Only pattern infants were those who would seem
le 3% likely to err since they showed no indication of a pull
toirards A throughout the trial. |

“The dimension just discussed indexes the patterns fol-
lowed by Ss when they attended to elther the A or B sides.,
The second dimension shown on Table 7 indexes the degree to
which the Ss were attending to the hiding game during the
delay-present interval. The reader will recall that ratings
of "1" and "2" for both the delay and present phases



51 nified that Ss were uninvolved and away from the gane

du 'ing these phases. More specifically, a rating of "1V

ir. ilcated that S was lockinz away from the hilding box for
vissually the entire delay or present, while a rating of "2"

)

meoat that S only spent a part of the perlod looking away

frca the box. A rating of "3,"

on the other hand, was given
when S spent virtually the entire perlod attending to the
hicing box. The ratinzs for the delay and vresent phases
wers corbined into a single score by adéing the two, and Ss
receiving a combined rating of five or six were labeled
"aitentive,” meaning that they had spent the majority of the
delay-present period locking at one or the other of the well,
Tn¢se receiving a rating of four or less were labeled
"irattentive,” indicating that these infants had spent a
larse part of thne period away from the game. The third and
fir2l dimension shown on Table 7 categorizes the 33 infants
inrto those who did and those who did not err on this first
trial.

A close inspection of Table 7 reveals several interest-
ir facts. First, most Ss were atteniive during the delay-
or cent portion of the last B trial. Only eight out of the
3% uwere not attentive. Of these eight inattentive Ss, three
err2d while five did not. These eight Ss are distributed
azcn all but one of the AB glancing patterns, but the N for

ecch pattern is too low to draw any inferences. About all

that can be said is that the error rate for the groun as a
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whole is close to.an even split between those who err and
tlicse who do not, suggestinzg that perhaps the disruption
during the intra-trial interval caused them to forget both
whiere the toy was hidden and where they once found it. 1If
sucih were the case, any searching would be based on a guess,
&..d the pattern of errors would tend to be random.

Looking at the other half of Table 7 we see those Ss who
actively watcned the toy disezppear and who then expectantly
vaited to retrieve it. Their pattern of orientation to the
A ond B sides seems to have a clear relation to whether or ..}'
net they erred. The clearest and most easily interpretable
group are those s who pointed toward B throughout the {trial
(3 Only infants), These babes actively attended to the toy
and its disappearance and then kept close tabs on its hiding
place throughout the delay and present phases of the trial,
As one would expect, very few (two out of ten) erred.

Another interesting group consists of those Ss whose
last orientdtion to a side was A (BA Early and BA Late Ss).
O these eight infants, only two failed to err, a pattern
Sust the opposite of the group just discussed. It seems that
fer this group and for the B Only group the side last
attended to during the delay-present phase was the side most
likely to be searched at.

The last group to be discussed seems to pose the great-
est puzzle. These Ss, through their glancing behavior,

snowed an ambivelence that should have led one to expect
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atzut an even split between those erring and those not err-
ir-. dowever, five of the seven Ss in thls group did xnot
err. A closer analysis of the protocols for these inlants
r¢ ":z2ls that a2ll seven glenced towarés the B side last during
ti..ir delay-present interval, Thls finding suggests, then,

1% the BAB infants behaved in a manner consistent with the

ot..er groups. That is, they all tended to search at the last
sice looked at during the intra-trial interval.

At this point we will summarize what we have discovered
from our examination of Table 7. Flrst, when Ss are atten-
tive during both the beait and the delay-present phases of the
trial, they are very unlikely to err, provided they keep tabs
on the B side. This is true both when no glances are taken
toward A (B Only Ss) and when the infant glances to A as well
as B (BAB Ss). On the other hand, if the infants focus on A
at some point during the interval and never glance back to B,
then they are quite likely to err. For those Ss who were
inattentive during the intra-trial interval, very liitle can
be sald because they were so few. At best, one can speculate
that perhaps because thelr involvement was disrupted during
the deley, they guessed when it came time to search.

Having analyzed the post-bait behavior of the 33 Ss who
act;ally attended to the balt, it is appropriate at this
point to do the same kind of analysis for those Ss who did
not attend to the bait., Table 8 portrays the post-bait

behavior of these infants in essentially the same terms used



TABLE 8

I82 RULATION BWMMITH A3 GLALCING PATTERNSG, ATTAITIVILIISS DURINC TS
DELAY-PRESEwT PHASE, AND TYPE OF INATTEUTIVENESS DURINKG THE BAIT
FOR THOSE Ss WiO DID NOT ATTEND TO THE FIRST B TRIAL BAIT

Type of inatten- Attentive Inattentive

tiveness during Total

bait BA Early BA Late BAB B Only PA Early BA Late BAB B Only Ss
Ss who viere

"A oriented"

during bait Ua, 1 2a, 0 0 0 0 0 7
Ss who were

"uninterested"

during bait 2 0 1 1 0 o) 1 3 8

Total Ss 6 1 3 1 0 0 1 3 15

a One child in each of these cells did not err.

9



62
fcr Table 7. The major difference is that these 15 Ss are
further divided into the two groups discussed earlier, i.e.,
thwue who failed to completely attend to the balt because at
sc..c point they became "A oriented," and those who failed to
ationd actively because they seemed "uninterested,”

As can be seen from Table 8, the majority of these 15 Ss
vere attentive after their bait (11 out of 15), suggesting
tr.ot for this majority, something besides general boredon lay
beiind their failure to attend closely to the bait. Also, it
is significant that none of the four inattentive Ss came from
tne "A oriented" group, but rather from the group which was

zzeled "uninterested" for their bait.

Focusing first on the group of infants who were "A
oriented” during the bait, we seec that four of these followed
2 3A early glancing pattern, i.e., they shifted their gaze
tcwrard A early in the trial and did not glance back to B dur-
irz the intra-trial interval. Three of these infants went on
to search at A when the toy was pushed to within their reach.-
Triese three Ss most clearly support Piaget's contention that
tha error occurs because infants encode A when the toy is
hidden at B. However, the three Ss who were "A oriented"
c¢uring the bait and subsequently displayed BA late or EAB
g-2neing patterns also can be described as supporting

iagetls explanation on the basis of their behavior during
t12 bait. Also, the two infants who were seemingzly "uninter-

c.zed" during the bait but whose direction of gaze followed
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the BA early pattern can be considered to suppori Piaget's
vicet since they focused on A so early in their trials, Fol-
lc' une the same logzic we can bring into this group the three |
BA carly Infants from Teble 7. All of these infants togetherﬁ"
thea, give us 12 who can rezsonably be described as infants
wnc in some way registered the hiding of the toy as occurring
at . Of these 12 infants, only three falled to err.

A group of infants whose behavior does not appear to
su:nort Plaget's explanation can also be isolated from
Tztle 8. These are the six infants who were "uninterested"
during the bait and who deronstrated either EA3 or B only
gliccing patterns. The behavior of these infants is more
cc.zatible with an explanation of the AB error which says
that infants err because they have learned an A-going habit

anZ therefore stop attending carefully to the toy's dis-

apnaarance, All six of these infants erred on their first

ey

trials,

Going back to Table 7, we can isolate a group of infants
whose behavior also suggests that they registered but then
forzot where the toy was hidden. These are the infants who
were attentive during the delay-present interval and who
follovwed a BA late glancing pattern. These Ss seem to have
reristered B but at some point forgot that side and returned
tc the side at which they had found the toy previcusly. Four -
ol these flve Ss err. Thus, together with the six comparsble

Ss referred to in Table 8, there are 11 Ss who appear to
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conitorn to a habit-forgetting account of the AE error, and 10
of these 11 Ss err.
Thne 17 infants from Table 7 who were attentive during

th¢ intra-trial interval and who showed EA3B or B only rlanc-

[

n;, patterns also can be thought of as a separate group.
Trese infants clearly registered and kept tabs on the B side
an¢, as one would expect, very few of them erred (four cf
17}. However, the benhavior of those four who did err seenms
rnore compatible with a "forgetting" explanation than with
Piczet's notion that the infants do not register the new
plcce.

The final group to be isolated also comes from Table 7.
These are the seven infants who attended to the hiding of the
tcy but were relatively inattentive thereafter. Since about
half of these infants erred (three out of eight) 1t seems
reasonable to suppose that the intra-trial distraction caused
these infants to forget both sides and thus search on a
random basis.

In our analysis of the infants! first B trial behavior,
then, we have isolated four different groups accounting for
all 438 infants. Two of the groups are highly likely to err
and each pfovides support for a different interpretation of
the error. Plaget!s explenation of the error is supported by
13 irfants who early on seemed to act as 1f they saw the toy
was hidden at A, and nine of these Ss erred. A habit-

forgetting account of the error is supported by 11 Ss who
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oriented to B early and only later oriented to A, and 10 of
these Ss erred. The other two groups, the scven Ss who
seemed to forget both the A and the B sides and the 17 Ss who
secied to register and not forget B as the hiding place, can

be Interpreted equally well from either of the two points of

view.



CHAPTER V
DISCUSSION

The major finding of this study is the fact that neither
variations in the amount nor type of A experience had any
effect on the AB error. Subjects exposed to either five or
two instrumental or observational A trials were equally
likely to err on their first trial at B and generated error
strings of comparable length.

In terms of the effect of variations in the amount of
A experience, the most striking finding was the failure to
obtain Landers! (1971) "perseveration effect." Landers found
that subjects exposed to ten instrumentel A trials tended to
ger.erate longer strings of consecutive errors than subjects
exposed to two such trials, although they were egqually likely
to err on their first B trials. Why thils perseveration
efiect was not obtained in the present study 1s unclear.
Thece are, however, two procedural differences between the
two studies which might have a bearing on this question. The
first, and most obvious, pertains to the number of A experi-

ences subjects were exposed to in the two studies. Landers!

infants received elther ten or two A trials while infants in j{

-

the present study received either five or two A trials. It
is possible that the tendency to perseverate 1s a posliiively
accelerating function of the nunber of A trials infants

receive. If this is true, the perseveration effect might not

&
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e roticeable with five A trials compared with two, while it
iz unoticeable with ten A trials coxpared with two.

Another, possibly important, difference in procedure
bewween the two studies concerns the difflerences in the
exrerimenters! behavior when the infant erred on a B trial.-
I:: Landers!' study, the experimenter removed the toy from the
A vell and gave it to the child., This procedure may have had
the effect of reinforcing an already well-established habit
of going to A, and thus may have led the infants receiving
ten A trials to generate longer strings of errors. In the
present study this possibility was excluded by the experi-
rer.ter!s procedure of allowing the infant to see him removing
the toy from the A well, but not allowing the infant to

cnble it during the intra-trial interval.

The finding which has the greatest significence for
Picgetl!s theory is the fact that infants who only observe an
cvject disappear and then reappear at A are as likely to make
the AB error as are infants who physically search for and
find the toy themselves. This finding is important because
it suggests that Piaget is incorrect in his emphasis on the
role of instrumental activity in the AB error. It does not
rule out the possibility thet activity in a more general
scnse is important to the child'!'s understanding of objects
and places, since even waen the child is only cobserving he is
still engaging in an activity. However, vhen Plaget charze-

torizes the action scheme which underlles the Stage IV
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in. znt's behavior with respect to hidden objects, he ermpha-
sircs that the location of things iIn terms of the activity of
lcoxing at things is not functicrally independent of how the
iriant manually acts on tnem. Thls is clear from how he
chrracterizes botn Stage V end Stage III. In Stage V, the
iront sceks for the object at whichever location it disap-
pecrs. His search is no longer tied to wnhere he has found
ard handled things. On the other hand, search at Stage III
iz ezocentric and dominested by the infant'!s activity. Vhen
he watches an object move behind a screen, he lookxs beyond
t-: screen because he continues his activity, not because he
kXnows the objeet will reappear. When an object goes under a
cover, the Stage III infant searches for the hidden object
cxrly if he was already in the process of reaching at the
me.oant it was hidden. Plaget interprets this to mean that
tr2 object is still only an extension of the child's activity,
ai.. in the framework of removing covers, he clearly means
t- t the infant's action of reaching and grasping is dominant
z.+ looking at the object only serves to support the former
activity. Stage IV is a time intermediate between that of
Stzge IIY and Stage V. The infant's looking is not as subor-
dirate to his reaching as in Stage III because the infant
will search for the obJect at A even when he has not reached
foxr it before it has disappeared. However, with respect to

4-9
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localization of objects, looking is still subordirnate to

irstrumental activity because the place of the object will
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novi ‘be defined by the result of this successful search and
will lead the chlld into the AZ error.

The results of the present study suggest that Pizzet is
incerrect in arguinzg that the Stage IV infant's observation
of the places of object disappearance is cdominated by the
irantts instrumenteal actions on the object. The event that
apiears responsible for the error is the infant's "reifica-
tica" of the place of the object's observed disappearance-
reropearance rather than the "reification” of the place where
he has found the object.

The results of this study also bear on another aspect of
Piczet's theory, namely his contention that the infant inter-
prects the events at B as occurring at A. Nine of the erring
irfants in the present study behave in a way which is reason-
ably consistent with this theory; However, 10 erring sub-
Jjects behave in a manner more consistent with a hypothesis
wiileh says that infants register but then forget where the
tcy went during the delay interval.

The fact that infants make the error for different rea-
scns 1s not inconsistent with Piaget!s thinking about the
Stage IV error nor with previous research. As mentioned in
Chapter II of this study, Plaget stated that forgetting may
play a role in what he calls the "resldual reaction," i.e.,
tho situation in which an infant searches at B for a toy he
3277 hidden there, but 1f he cennot immediately find the toy

raturns to A to search. Plazet felt that this behavior



70
in-:lves a disruption in the child's relatively weax memory
of ite events at B and represents a nore mature level of
dezlepment than what he called the "typical" Stage IV error.
In -upport of this, Gratch et al: (1373) found evidence that
0l -r infants make the A3 error bacause of forgetting while
yc :zer infants maxe the error because they interpret the
ev. .ts at B incorrectly. It would seem reasonable, then, to
surose that the less mature infants in the present study
made the error because they misinterpreted the eventis at B
while the more mature infants made the error because they
rerlstered but then forgot that the toy was hidden at B.

One way to test this possibility would be to show that
tha infants In the present study who err because of "absent-
mir.dedness” tend to be older than infanis who err because
thoy misinterpret the hiding of the toy. The result of this
tect does not support Pliaget's contention. Seven of the nine
irfants who seem to err because they misinterpreted the
events at B fall into the older range (nine months, one day
to rine months, 15 days) while 10 of 17 infanits erring from
"ahsent-mindedness" fall into the younger range (eight months,
15 dayé to nine months). This difference 1s in the opposite
direction than expected and falls short of reaching signifi-
cance using Slegel's (1956) Tables of Critical Values in the
Ficher Test. WNo support can be found, then, for the notion
thact the infants erring because they misinterpret the events
at 3 are less mature than the infants who err because they

recister but then forget these events.,
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The discrepancy between the age trends found in the
present study and that of Gratch et al. (1973) may be a
result of the more restricted age range of the sample
erployed in the present investigation. However, the present
study provides little support for Plaget's contention that
the principal reason for the AB error is that children mis-
interpret the events at B as occurring at A.

This study has also shown that Piaget is wrong in his
erzhasis on the role of instrumental activity in the AB error.
One must ask, then, 1f there is not some theoretical position
which 1s able to better explain the observed facts. However,
before answering this question, it would seem important to
attenuate the criticisms of Piaget'!s theory in two ways. For
one, while no clear evidence was found to support the hypoth-
esls that the principal reason for the error was a miscon-
strgal of place B, there 1s ample evidence that the infants
may have had difficulty in making sense of the change of the
place of hiding. As was noted in Table 6, 15 of the 48 Ss
did not attend to the whole first B trial balt sequence in an
attentive manner, seven because they were orienting to A and
eight because they did not seem to focus clearly on the event
or looked at E at some point, It is possible to argue that
the latter eight were not, as previously argued, completely
attentive because they "knew" where the toy was going, but
rather were confused over the change of sides. The latter

interpretation is supported by the fact that only eight of
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48 3s were not attentive to the whole bait sequence on the
last A trial, If the argument of confuslon is warranted,
then the results of the present study ere quite in line with
Plzzet's central thrust, namely that Stage IV infants are not
able to appreciate that objects are to be localized in terms
of their places of disappearance.

Secondly, it can be argued that our claim that Plaget
would expect the instrumental group to be more likely to err
than the observational group is in error. It is clear that
Pilacet does not mean to make a response-learning argument.

He is talking about schemes, dispositions which determine
both what the infant perceives and does. Certainly for
Pizzet looking at an objectt!s disappearance and reappearance
is as much an activity as is the activity of finding an
object that was observed to disappear. However, we feel that
such a criticism of the present study would be misplaced.
Th- problem does not lie in this study, but rather in the
var-aries of Piaget's solution of the problem of action, of
the relation between schemes and overt actions and their
consequences. With respect to the AB error, Pi;get has
eiphasized the importance of the overt act of finding an
cbject at a place, and within this framework his emphasils
seems misplaced. In this regard, Moore (1973) has recently
made some suggestions which offer some promise of a better
explanation of the observed facts. He agrees with Plaget
that the young child has a great deal of difficulty sorting
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out the difference between changes in objects Zrom changes in
plsces. However, he disagrees with Piaget's notion that the
child has a special difficulty in keeping track of places,
and he also disagrees with Piaget'!s emphasis on the role of
activity. Piaget says that the child starts to sort cut the
bewildering array of objects and places in terms of his
activity, i.e., objects achieve identity (sameness) by means
of their association with the child's activity at certain
plzces. This identity, then, assumes a "thing-that-I-act-on-
there" quality. Moore, on the other hand, suggests that
identity is not specified by activity, but by place of dis-
appearance and reappearance. For example, when the child
secs an object disappear and then reappear in the same place,
then he recognizes it as same., When an obJect disappears in
onc place and then reappears in another, then the child sees
it as different. In terms of the Stage IV error, when a
child sees the toy disappear and then reappear at place A, he
recognizes it as same. When the child sees the toy diseppear
at place B, however, he sees the toy as "different" because,
for the child, the identity of the toy 1s specifled by its
dicappearance and reappearance at place A. VWhen the child
sciirches at A, then, it is not because he did not see a toy
hidden at B, but because he saw & "gifferent” toy hidden and
wants the original toy which is to be found at A.

This theory explains the results of the present study
rather nicely. First, it explalins why looking is as effective



T4
as doing in establishing A as a special place. .For Moore, it
is the observed disappearance and reappearance that is impor-
tant. The child's instrumental activity is relevant only
Insofar as it causes the child to focus on these events.
Second, it offers an explanation of the various B trial
orientations which gets away from the difficulties of decld-
ing whether the infants erred because they forgot or falled
to register the new place, It is still possible that for-
getting could play a role in the error in that a child who
sonehow becomes distracted could forget that he had seen a
toy hidden at B and so search at A. But forgetting would be
an occasional event, limited to those infants who became less
attentive to the hiding tray during the absence of the toy.
In terns of Moore's theory, those attentive infants who ini-
tially dwelled aﬁ B and then shifted to A shortly before
searfhing would be described as having changed their minds as
to "which toy" they wanted rather than as infants who forgot
where "the toy" was hidden. Those infants who were oriented
to A initially or early in the delay would be described as
having made an early decision about "which toy" they wanted.
Those infants who glanced back and forth between A and B
would be described as infants who could not decide which toy
they wanted rather than as infants who were undecided as to
vhere "the toy" was hidden. Finally, those infants who did
not follow the whole baiting sequence attentively would be
described as having become confused over which toy was being

nidden.
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There are two obvious problems with this theory. Way do
inZ:ats search for the "old" toy rather than the "new" one?
How 15 one to decide whether infants who search correctly at
B ¢re searching for the "new toy" or are searching for "the
toy" waich is now being hidden at B? In other words, one
cannot tell 1f the child searches correctly because he is
"smart" or because he is "dumb." This is a difficult problem
to resolve. However, there is still much to be said for
Mcore's notion in that it brings into sharp focus one aspect
of object knowing which Piaget recognizes but does not
develop clearly and which "featural theorists" ignore com-
pletely., This is the fact that one ordinarily uses more
information than simply object features to decide that when
an cbject disappears and reappears it is the same and not
Just similiar. There are rules concerning space and time
which also apply when one makes these decisions and the prob-
ler. of how and when the infant acquires these rules is an
important problem which deserves to be resolved.

Moore is suggésting that the infant's lack of awareness,
or his awareness of only some of these Epatial rules for
identity are essential in determining how he will orient to
hidden objects, perhaps even more so than object features.
The Evans and Gratch (1972) study fits with this notion in
that 1t shows that changing object features has no effect on
the AB error. Another study, this time by LeCompte and
Graten (1972), also is in accordance with this view. They
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ral infants find the same toy for three trials in a one-
pocition hiding paradigm. On the fourth trial, when the
ir.lants searched for the toy they had seen hidden, a radi-
cally different toy was in the hiding box. In this situation
n: te-month o0lds responded with mild puzzlement and then would
hr~dle the toy in a disoriented manner, or they would stare
w..h Interest at the toy and then would begin to examine it
systematically. On the other hand, 18-ronth olds in the same
situation tended to react initially with surprize or deep
puzzlenment and then would either combine systematic searching
for the missing toy with looking at the examiner in a ques-
tioning manner or would simply search for the missing toy.

It would seem that the older infanis knew that a different
object was involved, presumably because a thing that disap-
pears in a place must remain identical to itself, i.e., can-
not change its features., On the other hand, Moore's view
would suggest that the younger infants have no identity
notion. These infants note the feature change, yet do not
seem to be bothered by it, and so by implication they do not
use place of disappearance as an identity marker. If they
¢id, then an identity rule would be violated by the featural
change and they should show more of a reaction.

" Moore's insight also suggests other possibilities for
research into the old question of how we acquire object
kxnowledge. One possibility would involve posing featural
information specifying same or different against spatial
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inlormation specifying same or different. For example, how
would a child react to finding a different toy at B than the
onc he had seen hidden there and had earlier seen hidden and
found at A? This may be & means of solving the dilemma posed
earlier, i.e., are nine-month olds who search at B seeking
the "new toy" or "the toy"? If the child seems genulnely
surirized and/or looks for the other toy, then one can assume
th .5 he was indeed searching for "the toy." On the other
he :d, if he shows no reaction or is only mildly puzzled, then
or~ may suspect that he was searching for the "gew toy" which
had been specified by the new place of hiding. Another new
line of research would involve violating the rule comglemen-
tary to the one Moore invoked in accounting for the Af error.,
Namely, one would violate the rule that two things cannot
occupy the same space at the same time. In Moore's view, an
infant who does not have the notion of object identity and
yet searches at B will not be surprized by such an event. If
he seeks a "new toy," perhaps he will even be pleased to dis-
cover such a multitude of riches. These kinds of guestions
would add a long neglected dimension to our understanding of

object concept development.
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