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Preface

The study of infant memory has flourished in the past decade for a number
of reasons, not the least of which is the tremendous growth of interest in
normal and pathological adult memory that began in the late fifties. Despite
its common lineage to other areas of memory research, however, infant
memory has perhaps been the least integrated into the mainstream. In
reading the literature, one gets a sense of discontinuity between the study
of infant memory and memory at all other stages of development from
childhood to old age. The reasons for this are not hard to find. The
techniques used to study memory in infants are usually very different
from those typically used even in children. These techniques often limit
the kind of inferences one can draw about the nature of the memory
systems under investigation. Even when terms, concepts, and theories
from the adult literature are applied to infants, they often bear only a
loose relationship to their original usage. For example, an infant who
stares longer at a new pattern than an old one is said to ‘‘recognize’’ the
old one and to have a memory system that shares many characteristics
with a memory system that makes recognition possible in adults. Simi-
larly, an infant who emits a previously learned response, such as a leg
kick, to an old stimulus is said to “‘recall’’ that response and to be engaged
in processes similar to those of adults who are recalling past events. A
further reason for the discontinuity is that studies of infant memory are
(or should be) closely linked to issues related to the cognitive capacities
of the child. Studies of adult memory are not always linked in such a
way; all too often, memory in adulthood is seen simply as the acquisition
of new information. It is difficult to maintain such a narrow view of
memory in infants. One can legitimately argue that in infants, memory
supports all cognitive development.

One of the purposes of the Erindale Symposium on Infant Memory
was to find ways to eliminate the discontinuity between infant memory
and the mainstream of memory research. Afterall, because infant memory
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abilities develop into adult memory abilities, the field should reflect this
continuity. The papers delivered at the symposium and the discussions
that followed centered on this theme, although many other interesting
issues were taken up and some were much more focused on particular
research problems. As a whole, the chapters collected in this book, which
are versions of the papers presented at the symposium, capture the central
theme as well as most of the additional concerns of the symposium.
Significantly, attempts at an integration between infant memory and main-
stream memory research did not involve the wholesale immersion of the
former into the latter. What emerged, instead, was the view that memory
is not unitary even in adulthood. Many memory phenomena seen in in-
fancy may survive relatively unaltered into adulthood. Similarly, the types
of memory phenomena one associates with adulthood have closely related
precursors in infancy. The transition between one and the other, though
not fully documented, may not be as abrupt as it once seemed.

Because I am new to the area of infant memory, I organized the
conference, in part, as a set of tutorials that were meant primarily to
educate a neuropsychologist whose research interests include normal and
pathological forms of adult memory and to inform students of infant mem-
ory of some interesting developments in human and animal neuropsy-
chology. Although the conference and the chapters in this book served
this purpose well, the participants in the conference, happily, had their
own, much more ambitious priorities. The result is a book that I hope
both novices and experts will find valuable.

I would like to thank various people and organizations for their -sup-
port at various stages of the project. The symposium was funded jointly
by the Natural Sciences and Engineering Research Council of Canada
and by Erindale College. Sherri McKay-Soroka, Carl Corter, and Sandra
Trehub suggested the topic of the conference, helped me select speakers,
and even provided me with a reading list on infant memory. Maureen
Patchett and Patti Livingstone provided invaluable assistance during every
stage of organizing and running the conference and preparing this volume.

MORRIS MOSCOVITCH
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CHAPTER 1

Infant Memory

History, Current Trends, Relations to
Cognitive Psychology

Joseph F. Fagan III

Department of Psychology
Case Western Reserve University
Cleveland, Ohio

Overview

This chapter has two purposes. The first is to present a historically or-
ganized summary of the basic findings on the visual recognition memory
of infants and to note current empirical trends in the area. The second
purpose is to illustrate the manner in which research on infant memory
may be integrated with research in the general area of cognitive psychology.

The chapter begins by noting that visual perception is defined by the
infant’s tendency to devote more fixation time to some stimuli than to
others and that the infant’s devotion of unequal attention to novel and
previously seen targets defines recognition memory. Following a summary
of paradigms developed to test the infant’s differential response to novel
and previously seen targets, it is shown that recognition is possible at any
age, but the kind of information that is encoded by the infant varies with
age. Consideration is then given to evidence for long-term memory and
for forgetting and to the effects of study time on recognition. The focus
then shifts to a survey of how recognition testing has been used to study

The preparation of this chapter was supported, in part, by Major Research Project
Grant HD-11089 from the National Institute of Child Health and Human Development.



2 Joseph F. Fagan III

the infant’s perceptual and conceptual world. In the next section of the
overview of infant memory studies, data indicating a link between early
recognition memory and later intelligence are examined. The survey con-
cludes with a discussion of current trends in the area of infant visual
recognition memory.

To accomplish the second purpose of the chapter, points of integra-
tion between research and thought on infant memory and the general area
of cognitive psychology are noted through a discussion of the circum-
scribed issues of mutual concern to students of infant memory and stu-
dents of child and adult cognition. Specific examples of such issues from
the areas of memory and categorization are given, followed by a final
discussion.

Infant Visual Recognition Memory

The earliest studies of infant visual recognition memory, conducted
from 1964 to 1970, focused on the development of a rationale by which
infant memory could be inferred and on the translation of that rationale
into specific paradigms. Methodological developments were followed by
studies which sought to explore the parameters controlling infant memory.
Emphasis on the parametric study of infant memory was strongest from
1970 to 1978. The use of visual recognition testing to explore general
issues in early perceptual-cognitive development began in 1964 but be-
came increasingly prominent from about 1972 on. Studies of perceptual-
cognitive development now comprise the bulk of systematic work on
infant memory. A final trend in research on infant visual recognition
memory has been the attempt to link individual differences in early rec-
ognition memory to later variations in intelligence. Such attempts began
as early as 1967 but have been most prevalent since 1979. The following
sections on methods and parameters, perceptual-cognitive development,
and early intelligence are arranged in historical sequence. For the most
part, citation of studies is arranged chronologically within each section.
The concluding section presents a brief discussion of current trends in
the study of infant memory in the context of the main divisions comprising
the history of the area.

Methods and Parameters

By 1970, three major techniques had been developed to assess the
visual recognition capabilities of infants. All three techniques are based
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on the assumption that recognition memory is indicated by differential
responsiveness to a novel and a previously exposed stimulus. Tests of
infant visual recognition memory were preceded by the development of
a technique to measure infant visual perception. That technique, known
as the visual interest test, was developed by Fantz in 1956 and assumes
that if an infant looks more at one stimulus than at another, the infant
must be able to differentiate between the two targets. The procedure for
determining the infant’s visual fixation is to place the infant in front of a
‘‘stage’” on which targets are secured. An observer, looking through a
peephole centered between the targets, observes the corneal reflection of
a target over the pupils of the infant’s eyes and records the length of
fixation paid to each stimulus.

Based on the visual interest test, two paradigms have been developed
to test infant recognition. In one procedure the same stimulus is presented
for a number of trials, followed by a new stimulus. Typically, the infant’s
response to the repeatedly exposed target declines or ‘‘habituates’ over
trials but returns to its initial level or ‘‘dishabituates’” when the novel
target is introduced. The habituation—dishabituation sequence is taken as
an indication that the infant has stored some information about the re-
peatedly exposed stimulus. If, following the initial decline and recovery
of response, the old target is reintroduced and the infant’s response again
declines, there is some indication of delayed recognition. The habituation—
dishabituation paradigm came into use as a measure of memory following
demonstrations of its utility by Lewis, Fadel, Bartels, and Campbell (1966),
R. Caron and Caron (1968), and Pancratz and Cohen (1970).

A second paradigm developed to test visual recognition memory, also
based on the visual interest test, is to expose the infant to a target for a
certain period of time (e.g., 1-2 min) and then to present him with the
recently exposed and novel target simultaneously. Infants typically devote
the greater part of their visual fixation to the novel target when tested
with this paired-comparison approach. Delayed recognition memory is
easily tested by varying the time that elapses between the end of the study
period and the presentation of the test pairing. Early tests of memory in
which a novel and a previously exposed target were paired were carried
out by Fantz (1964), Saayman, Ames, and Moffett (1964), Fantz and Nevis
(1967), and Fagan (1970).

Both the habituation—dishabituation and paired comparison para-
digms employ direct measurement of the infant’s visual interest or dif-
ferential looking. The third paradigm developed to test infant memory
provides an indirect estimate of visual interest by measuring instead the
infant’s rate of sucking, in which sucking is employed as an instrumental
response by the infant to produce visual stimulation. Specifically, in the
high-amplitude sucking paradigm used to test visual recognition and de-
veloped by Siqueland and Delucia in 1969, a visual stimulus is brought
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into focus as a contingent reinforcement for high-amplitude sucking. As
the infant habituates to the repeated target, sucking declines. After the
infant reaches some criterion of habituation, a new target is introduced.
If the sucking response returns to its previous high amplitude in the pres-
ence of the novel target, recognition is inferred.

Methodological accomplishments were followed by studies that fo-
cused on parameters thought to influence early recognition memory. The
major parameters included the age of the infant, the length of the retention
interval, and the amount of study time allowed prior to recognition testing.

Age. Early studies by Fantz and Nevis (1967), Fagan, Fantz, and
Miranda (1971), and Wetherford and Cohen (1973) sought to discover the
age at which recognition memory is first exhibited. None found evidence
for visual recognition in infants younger than 10-12 weeks. Subsequent
studies by Friedman (1972), Friedman, Bruno, and Vietze (1974), Mi-
lewski and Siqueland (1975), and Milewski (1978), however, showed that
visual recognition memory is possible during the first month of life.

The studies that found evidence for visual recognition memory under
3 months differed from those that did not in the interdiscriminability of
the previously exposed and novel targets and in the length of study time
allowed prior to recognition testing. Studies that found evidence for early
recognition employed widely discrepant stimuli that were easily scanned
and varied along multiple dimensions known to be discriminable to neo-
nates, such as brightness, size, number, and contour of elements. In
addition, study times in such experiments ranged from 2-5 min. Studies
finding no evidence for recognition under 3 months employed stimuli that
were less easily scanned and that varied along fewer dimensions. More-
over, study time in these experiments was typically 80 sec or less. In
effect, one would expect that highly discrepant stimuli may be differen-
tiated on a recognition test following lengthy study time at very early
ages. Such a demonstration of early recognition is provided in a study by
Werner and Siqueland (1978), who employed the high-amplitude sucking
paradigm to test 6-day-old infants who had been born 5 weeks prior to
term. Following at least 5 min of study, the neonates in Werner and
Siqueland’s experiments were able to differentiate between novel and
previously exposed checkerboards that varied in size and in number of
pattern elements as well as in hue and brightness.

In summary, visual recognition memory may be demonstrated at any
age during infancy depending on the discriminability of the previously
exposed and novel targets with which the infant is faced. Length of study
time allowed also determines whether recognition will occur. Generally,
targets differing along many dimensions following lengthy study are dif-
ferentiated on a recognition test at an early age.

Long-Term Memory. The question of whether novelty preferences
would be demonstrated following retention intervals of hours, days, or
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weeks following original study attracted the immediate attention of in-
vestigators. A study by Fagan (1970, Experiment II) provided direct sup-
port for 2-hr retention and (Experiment I) some indirect support for the
existance of 24—48-hour retention of information gained from exposure to
abstract patterns on the part of 5-month-old infants. A direct test of long-
term memory for abstract patterns was made in a study by Fagan (1973),
in which infants 5-6 months of age recognized, after 2 days, which member
of a pair of targets they had originally studied. A second experiment in
the Fagan (1973) study demonstrated delayed recognition for photos of
faces at intervals of 3 hr, 1, 2, 7, and 14 days on the part of S-month-old
infants. The main findings from the 1970 and 1973 studies by Fagan have
been confirmed in subsequent investigations. Martin (1975), and Strauss
and Cohen (1980) demonstrated 24-hr retention of the information con-
veyed in abstract forms on the part of 5-month-olds. One to two week
retention for abstract patterns at 7 months has been reported by Topinka
and Steinberg (1978). Finally, 5- to 6-month infants showed 48-hr memory
for abstract patterns and face photos when examined for a ‘‘savings’’
effect in a study by Cornell (1979).

Attempts to find disruption of memory also attracted the attention of
investigators. In a study by Fagan (1971) both immediate and minutes-
delayed recognition tests were -made for each of three sets of abstract
black and white patterns administered during a single test session. The
S5-month infants in the Fagan (1971) study demonstrated immediate and
delayed recognition for each of three problems and gave no evidence of
disruption of memory. In addition, a series of experiments by Fagan (1973,
1977a) sought to induce 5-month-old infants to forget which face photo
they had seen before providing the infants with interference from other
face photos or line drawings of faces during a 2-min retention interval.
The general results of the Fagan (1973, 1977a) experiments were that
highly similar intervening targets could, if presented soon after study, lead
to loss of recognition. The effects of such intervention were quite limited
with recovery of recognition occurring after a 1-min rest or memory loss
being easily prevented by a further, brief exposure to the previously
studied target. Findings similar to Fagan’s (1973, 1977a) with regard to
the infant’s resistance to interference have been reported by Bornstein
(1976) for retention of color, by McCall, Kennedy, and Dodds (1977) using
form—color patterns, and by Cohen, DeLoache, and Pearl (1977) for faces.

In summary, the existence of long-term recognition memory on the
order of days and even weeks on the part of 5-7-month infants has been
confirmed in various studies. Moreover, such memory is robust, with
forgetting occurring only under very circumscribed conditions (see Chap-
ter 8 for discussion).

Study Time. An experiment by Fagan (1974) was the first that sought
to discover the amount of study fixation prior to recognition testing that
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would be effective in allowing the infant’s novelty preference to emerge.
A related question was whether longer study was needed for more difficult
discriminations. Difficulty of discrimination was indexed by the age at
which recognition memory had been first evidenced for a particular dis-
crimination. Among the tasks included in the Fagan (1974) study were
pairs of abstract stimuli varying along a number of dimensions, abstract
targets varying only in pattern arrangement, and photos of faces. Amount
of study time necessary to elicit a novelty preference on recognition testing
for 5S-month-olds varied over tasks. As little as 4 sec of prior study time
was needed to differentiate a novel from a previously seen target when
the targets varied widely. Novelty preferences were not in evidence for
pairs of targets differing solely on patterning unless 17 sec had been spent
studying the to-be-familiar target. Distinctions among faces required from
20-30 sec of prior study. Variations in the amount of prior study needed
to solve each task corresponded to age-related differences in ease of
discrimination, with tasks requiring little study also being the tasks solved
at an earlier age.

Since 1974, the efficacy of brief study times and the interaction of
study time with target discriminability have been reported by a number
of investigators. Studies by Cornell (1979), Rose (1980, 1981), and Lasky
and Spiro (1980) have confirmed the fact that widely varying abstract
patterns may be differentiated following as little as 5-10 sec of study time.
As was the case in the Fagan (1974) study, infants tested by Fagan (1977b),
Cornell (1979) or Lasky (1980) on abstract patterns that differed only in
arrangements of elements required 15-20 sec of study before one pattern
was distinguished from the other. Finally, novelty preference for photos
of faces, as in the Fagan (1974) report, emerged after 20-30 sec of fa-
miliarization for infants tested by Cornell (1979), Lasky (1980), and Rose
(1980, 1981).

Some limits on the efficacy of brief study for later recognition have
also been found. Rose (1980, 1981), for example, has shown that brief
study may be sufficient to produce immediate recognition of abstract
patterns but is not sufficient for retention of that same information over
a 2- or 3-min interval. Similarly, Lasky and Spiro (1980) note that memory
for abstract patterns following brief study of from 4-5-sec may be dis-
rupted by masking targets interpolated within the first 2 sec following
study.

In short, infants at 5-6 months are able to recognize a target im-
mediately following a relatively brief exposure to that stimulus. The more
similar the to-be-remembered stimulus is to the novel target, the more
study time is required to elicit a novelty preference. Moreover, it is pos-
sible to recapture the order of emergence of novelty preferences for par-
ticular tasks over age by varying study time at a single age. The latter
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conclusion implies that manipulation of study time and task difficulty at
a later age may provide investigators with a simple empirical means for
generating and checking hypotheses about the earlier course of perceptual
development.

Summary. The infant’s tendency to devote more fixation to a novel
than to a previously exposed target serves as an operational definition of
visual recognition memory. Infants, from birth, are able to differentiate
among highly discriminable targets on an immediate recognition test fol-
lowing lengthy study of the to-be-remembered stimulus. Successively finer
distinctions are made with increasing maturational level. The infant, at
least from 5 months, requires relatively little study of a target for sub-
sequent immediate recognition, with more or less study needed to encode
different kinds of information. Also by 5 months, given sufficient time to
study the to-be-remembered target, the infant’s recognition memory is
long lasting and is not easily disrupted.

Perceptual-Cognitive Development

Historically, students of infant memory have been less concerned
with memory per se than they have with the information that tests of
visual recognition provide on the perceptual-cognitive world of the infant.
By controlling the manner in which a novel and a previously exposed
target vary, inferences can be made as to which characteristics of a stim-
ulus were encoded during study to serve as the basis of the infant’s
response on recognition testing. Thus, investigators have explored the
ability of the infant to perceive such aspects of the visual world as shape
(Cohen, Gelber & Lazar, 1971; Saayman et al., 1964), color (Bornstein,
1976; Cohen et al., 1971; Fagan, 1977b; Saayman et al., 1964), the ar-
rangement of elements in a pattern (Fagan, 1970; 1973; 1974; 1977b), the
orientation of a pattern (Cornell, 1975; McGurk, 1970) and facial pattern-
ing (A. Caron, Caron, Caldwell, & Weiss, 1973; Cornell, 1974; Fagan,
1972, 1973, 1974, 1976; McGurk, 1970).

By varying age and target differences, investigators have been able
to chart theoretically interesting instances of early perceptual develop-
ment. For example, in a recent study, Fagan and Shepherd (1979) explored
the development of the 4- to 6-month infant’s ability to recognize facial
orientation. Recognition was inferred from the infant’s preference for a
novel target. The particular orientations that infants were asked to identify
on a recognition test were chosen to test Braine’s (1978) theory of the
development of orientation perception. By combining their recognition
test results with those of others (Fagan, 1972; McGurk, 1970; Watson,
1966), Fagan and Shepherd provided a summary of the distinctions among
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facial orientations that are or are not accomplished from 4-6 months of
age, noting the correspondence of the empirical evidence to Braine’s
theory. The results of Fagan and Shepherd, taken together with earlier
work, confirm Braine’s assumption that distinctions among orientations
of a face develop in a particular sequence such that a differentiation of
upright from non-upright precedes distinctions among non-uprights, which,
in turn, are solved earlier than are left-right discriminations. (A discussion
of orientation perception is beyond the scope of the present chapter.) The
point of the illustration is that investigators have underemployed recog-
nition testing to provide a description of the kinds of information that
infants encode over age and may use such descriptions in evaluating
theories of perceptual development.

The study of responsiveness to novelty has also made it possible to
discover whether specific features of a previously exposed target are
perceived as invariant by the infant. In a study by Fagan (1977b), for
example, 5-month infants were allowed to study a form—color compound
and were then presented with a familiar and a novel cue along one di-
mension and the same two novel cues along the other. For example, the
infant might study a red diamond and then be tested on the pairing red
square versus green square. Since, in this example, the only dimension
containing a familiar and a novel cue is color, a reliable preference for
novelty would indicate that color had been coded as an invariant feature
during study. Fagan (1977b) found that infants were able to encode either
the invariant form or color of a target as a basis for later recognition.

Many experiments have demonstrated that infants are able to detect
features of a stimulus that remain invariant from study to test. McGurk
(1972), using an habituation—dishabituation procedure, showed that 6-
month-old infants recognize the form of a simple stick figure despite dis-
criminable changes in its orientation. Verification of McGurk’s finding
that infants faced with abstract figures can detect invariance in patterning
over changes in orientation has been provided in studies employing a
paired-comparison approach by Cornell (1975) and Fagan (1979) for infants
4-5 months old. The infant’s ability to recognize invariant characteristics
of a pattern is also true for facial representation. A study by Fagan (1976)
showed that 7-month-old infants recognized a man as familiar during test-
ing even though that man had appeared in a different pose during study
(Fagan, 1976, Experiment 3) and even though such a change in pose could
be easily discriminated (Fagan, 1976, Experiment 2). Additional demon-
strations of the infant’s ability to recognize invariant aspects of faces have
been provided by Cohen and Strauss (1979), and Nelson, Morse, and
Leavitt (1979).

Tests of visual recognition have also found that infants are able to
transfer information from one representation to another or from one mo-
dality to another. By 5 months, for example, infants are able to recognize
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information common to an object and a picture of that object (Deloache,
Strauss, & Maynard, 1979; Dirks & Gibson, 1977) and, by 1 year, can
employ information gained by study in one modality to solve a recognition
test given in another modality (Gottfried, Rose, & Bridger, 1977, 1978;
Rose, Gottfried, & Bridger, 1978). Additional examples might be given
of the kinds of information that infants encode, but such detail would go
beyond the scope of the present chapter. The point is simply that tests
of visual recognition have been employed to inform us about the infant’s
developing ability to perceive, to abstract invariant features, to transfer
information, and, in effect, to categorize the visual world.

Early Intelligence

The possibility that individual differences in visual recognition mem-
ory during infancy might be linked to later differences in intelligence was
raised by Fantz and Nevis in 1967. In the Fantz and Nevis study, 10 home-
reared offspring of highly intelligent parents were compared with insti-
tution-reared offspring of women of average intelligence. Fantz and Nevis
measured the infant’s differential responsiveness to a novel target paired
with a previously exposed target by pairing abstract black and white
patterns on an immediate recognition test. The sample as a whole showed
a preference for novel targets beginning at about 2-3 months. The pref-
erence developed earlier in age on the part of the offspring of the highly
intelligent parents, 8 out of 10 of whom preferred the novel target on all
tests after 2 months of age. A novelty preference was not shown by the
infants of mothers of average intelligence until about 3 months.

Since 1967 many studies have been undertaken in which groups of
infants expected or suspected to differ in intelligence later in life have
been compared for their ability to recognize a familiar visual stimulus.
With few exceptions (Cohen, 1981; Fagan, Fantz, & Miranda, 1971) such
studies have shown that groups of infants expected to differ in intelligence
later in life also differ in their ability to recognize a familiar visual target.
Such a conclusion is true not only for offspring of highly intelligent parents
as compared to offspring of women of average intelligence (Fantz & Nevis,
1967) but also for normal as compared to Down’s syndrome infants (Cohen,
1981; Miranda & Fantz, 1974) and for full-term as compared to preterm
infants (A. Caron & Caron, 1981; Rose, 1980; Rose, Gottfried, & Bridger,
1978; Sigman & Parmalee, 1974).

Presumably, such group differences early in life are based on differ-
ences among individuals that are valid predictors of later intellectual func-
tioning. In fact, tests of infant visual recognition memory have proven to
be valid in predicting a child’s later intellectual level. Five published
reports are available in which the relationship between tests of infant
visual recognition memory and later intelligence have been explored for
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individuals. These studies by Yarrow, Klein, LLomonaco, and Morgan
(1975), Fagan (1981), Fagan and McGrath (1981), Lewis and Brooks-Gunn
(1981), and Fagan and Singer (1983) include tests of predictive validity
for 12 samples of children. Each of the 12 samples have yielded significant
associations between early recognition memory and later intelligence.
Preferences for visual novelty during infancy have yielded moderate pre-
dictive validity coefficients ranging from .33 to .66 across the 12 samples
with a mean of .44 (SD .09). The associations between early novelty
preferences and later IQ pertain to blacks as well as to whites, for a
variety of early recognition memory tasks, across different paradigms for
assessing infant memory, for initial tests made between 3 and 7 months,
and for intelligence measured from 2 through 7 years.

There are at least three ways to assess the relative magnitude of the
relation of .44 thus far found between early memory and later 1Q. The
first is to note that the average value of .44 is significantly greater than
the predictive validity coefficients obtained for conventional tests of infant
sensorimotor development such as the Bayley Scales. A second way of
assessing the scope of the average correlation of .44 between infants’
novelty preferences and later IQ is to note that it compares favorably in
magnitude to predictive validity coefficients of more well-established tests.
The correlation between scores on the Stanford—Binet Intelligence Test
and tests of academic achievement, for example, is .50. A third method
of assessing the relative value of the mean coefficient of .44 is to note
that all of the 12 correlations obtained thus far very likely underestimate
the predictive validity of infant memory tests. Attenuation of the corre-
lations was due to two factors. The first source of attenuation was a
restricted range of intelligence within which predictions were made from
sample to sample. One would expect higher validity coefficients when a
wider range of intellectual functioning is tapped. A second source of
attenuation of predictive validity was the relatively low reliability of the
tests of infant memory employed in each study. Low reliability was due
to the small number of visual novelty preferences (from one to five tests
of preference) upon which the memory scores were based from study to
study. In future studies, tests of infant memory based on more pairings
of previously exposed and novel targets should yield higher predictive
validity coefficients.

In summary, there is support for the assumption that differences in
early visual recognition memory represent and predict variations in in-
telligent functioning. The demonstration of continuity between early vi-
sual recognition memory and later intelligence raises the question of the
basis for such continuity, a question to which we shall return. Our present
purpose, however, is simply to note that links between early visual mem-
ory and later intelligence have been demonstrated.
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Current Trends

At the Third International Conference on Infant Studies, which was
held in Austin from March 18 to 21, 1982, 35 papers on infant visual
recognition memory were presented. Six of the 35 studies focused pri-
marily on temporal parameters controlling recognition memory, such as
order of problem input, amount of study time, or Ilength of retention
interval. Another 5 of the 35 investigators concentrated on the measure-
ment of individual differences in early recognition memory between groups
or among individuals that were expected to vary in later intelligence. The
majority (24 out of 35, or 68%) of the studies, however, employed visual
recognition testing to explore various aspects of early perceptual-cognitive
development. Some 11 of those 24 studies were devoted to the study of
the infant’s ability to distinguish among cues along a single dimension
such as shape or number. The remaining 13 studies had as their focus
either the study of the infant’s ability to perceive invariant aspects of
changing visual displays or the ability to recognize invariant information
common to two modalities. Thus, the study of visual recognition memory
in the infant currently serves mainly as a vehicle to explore early per-
ceptual-cognitive functioning. As noted above, such a focus has always
been a major trend in the history of infant memory research.

With the exception of a growing reliance on the Gibsonian view of
perceptual development to guide research in early visual recognition (see
Chapter 3), perhaps the fairest statement with regard to conceptual trends
that can be made at the present time is that the study of infant recognition
memory has been and remains primarily atheoretical. In effect, investi-
gators of infant memory have been more concerned with developing a
methodology and building a data base than with dealing systematically
with broad theoretical issues. At the same time, students of infant memory
recognize that the practical issues which they address have their empirical
or conceptual counterparts in studies of child and adult cognition, issues
to which we shall now turn our attention.

Integration of Infant Memory and General
Cognitive Psychology

Two general examples of the manner in which research in infant
memory may be integrated with research in general cognitive psychology
are given in this section. The first approach is to locate similar phenomena
that may be demonstrated across areas, noting that similar phenomena
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require a common explanation. The specific examples of similar phenom-
ena I have chosen have to do with context effects in memory. The second
approach to integration is to show how questions posed in one area may
be cogently answered in another. Illustrations here are based on the ques-
tion of how best to answer questions posed by students of categorization.

Context Effects in Memory

Students of adult memory have long been aware that manipulations
of the context in which an item is encoded or the context in which it is
retrieved have powerful effects on later recognition or recall (e.g., Craik
& Lockhart, 1972; Craik & Tulving, 1975; Hyde and Jenkins, 1969;
Thompson & Tulving, 1970; Tulving & Osler, 1968). They may not be
aware, however, that the manipulation of encoding or retrieval contexts
also has effects on the recognition memory performance of infants.

As to encoding context, certain conditions of study are more apt to
result in the infant’s recognition of a target than are others. Specifically,
recognition may be facilitated by allowing the infant to study a related
target as well as the to-be-remembered target prior to recognition testing.
The initial demonstration of the fact that provision of related instances
of a target during study may aid later recognition was provided in a study
by Fagan (1976) that investigated whether an infant would choose a female
face as novel on pairings of a male and female face even though a different
male face had been shown for study. The 7-month infants in the Fagan
(1976) study did identify the male face as familiar but only when at least
two other males had been shown prior to recognition testing. A second
study (Fagan, 1978) tested the replication of the original finding (Fagan,
1976) that exposing the infant to related instances of a face during study
aids later recognition of that face. In confirmation of the earlier result,
Fagan (1978) found that the 7-month infant’s recognition memory for a
man’s face (when that man was to be differentiated from another man)
was improved by allowing the infant prior study of various poses of the
to-be-remembered man.

A third experiment in Fagan (1978) found that the provision of related
instances of a target during study facilitates not only facial recognition
but the recognition of abstract patterns as well. As an illustration of how
manipulation of study context may alter the infant’s recognition of a target
let us consider the third experiment in Fagan (1978) in some detail. As
an aid to discussion, the design and results of this experiment are pictured
in Figure 1. Figure 1 presents the pairs of targets shown during study,
the amount of fixation paid to each target during study, the pair of targets
presented on the recognition test, and the percentage of total fixation paid
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Fig. 1. Results taken from the third experiment in Fagan (1978), including fixation time and
percentage of total fixation time.

to the novel stimulus on the test for each of three groups of 7-month
infants. The abstract patterns chosen as discriminanda on the recognition
tests were selected on the basis of past research (Fagan, 1974) in which
recognition of a pattern was shown to be dependent on length of study
time. The general approach was to show a control group a pattern paired
with itself for a particular length of study, a length insufficient for the
demonstration of recognition. The control group was compared with in-
fants allowed the same length of study but who were presented with two
different but related patterns during study. The kind of related target
presented with the to-be-remembered pattern during study was varied for
two experimental groups.

As one can see from Figure 1, recognition memory varied by study
conditions. As expected, the 15 sec of fixation spent by the control group
shown identical patterns during study proved too brief a study time to
allow a reliable novelty preference to emerge on recognition testing. For
experimental groups allowed to see related instances of a pattern during
study, evidence of recognition depended on the context provided. Infants
who studied pairings of the square and the checkerboard, a pairing in
which the form of the internal elements (small squares) of each pattern
remained invariant, demonstrated a high and reliable preference for the
novel pattern on recognition testing. Such recognition was evident even
though actual study time for the to-be-remembered target was minimal
(4.2 sec). Conversely, those infants exposed to a pair of patterns that
were invariant in overall arrangement of elements, that is, those given
squares and circles to study, failed to demonstrate any recognition of the
square on the test.
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In summary, the results of Experiment 3 (Fagan, 1978) tell us that
infants’ recognition of abstract patterns may be facilitated by providing
related instances of a to-be-remembered pattern during study with the
kind of related instance presented during study determining whether or
not facilitation of recognition will occur.

Aside from the studies by Fagan (1976, 1978), instances of facilitation
of infants’ recognition due to manipulation of study context are contained
in reports by Ruff (1978), Olson (1979), and Nelson, Morse, and Leavitt
(1979). In the Ruff (1978) experiment, 9-month infants’ recognition of the
form of an object was enhanced by allowing the infant to study paired
instances of that object identical in form but varying in color, size, and
orientation. Olson (1979) found memory for abstract designs to be facil-
itated when 4- to 5-month infants were shown multiple items from the
same category of patterns prior to recognition testing. Finally Nelson et
al. found that 7-month infants could demonstrate generalized recognition
of facial expression only when they had been exposed to the to-be-re-
membered expression posed by at least two different models during study.
Thus, manipulation of encoding context by permitting the infant to see
related instances of a to-be-remembered target during study may facilitate
the later recognition of the particular target, whether it is a face (Fagan,
1978) or an abstract pattern (Fagan, 1978; Olson, 1979). Moreover, such
study conditions may also facilitate the recognition of an invariant feature
of a target, such as the sex of a face (Fagan, 1976), the expression of a
face (Nelson et al., 1979), or the form of an object (Ruff, 1978).

More recently, Rolfe and Day (1981), and Ruff (1981) have found that
the degree of similarity in context between conditions of encoding and
conditions of retrieval has a strong effect on infants’ recognition memory.
In the Ruff study, 6-month infants were allowed to look at and handle
objects during study. Half the infants were also allowed to look at and
handle objects on recognition testing. The other infants could only look
at the objects on recognition testing. In the Rolfe and Day experiment,
6-month infants were familiarized with objects either unimodally (seeing
or handling) or bimodally (seeing and handling), with subsequent recog-
nition tests for half the infants that either duplicate study conditions (e.g.,
bimodal test following bimodal study) or did not duplicate study conditions
(e.g., bimodal study followed by unimodal test). In each experiment,
recognition memory was either superior or evident only in those condi-
tions in which the context remained the same from study to test.

The purpose of this brief review has been to point out that variations
in context during encoding and retrieval influence the recognition memory
performance of infants much as such variations change memory perform-
ance in adults. The exploration of the parameters surrounding the effects
of study or retrieval context on recognition and the suggestion of possible
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mechanisms that may account for the effects of context on memory remain
key empirical and theoretical issues in the area of infant memory. The
study of how recognition may be facilitated will probably receive increas-
ing attention from investigators of infant memory, since a great deal of
both theoretical and practical benefit can come from knowing how to
insure that particular information will be encoded by an infant.

Context effects are not the only phenomena common to studies of
infant and adult memory. Two recent studies by Cornell (Cornell, 1980;
Cornell & Bergstrom, 1982), for example, have shown that well-estab-
lished phenomena in the adult literature, such as the distribution effect
(distributed study superior to massed study for later recognition) and the
serial position effect (primacy and recency effects plus labile recency
effect over delay), are present at 6 months. In each study, Cornell notes
that explanations of such effects in adults that rely on automatic rather
than on strategic processes also serve as appropriate explanations of the
performance of infants.

If adults and infants respond in the same manner following particular
manipulations, it seems reasonable to suppose that common mechanisms,
invariant over age, underlie those behaviors. Theoretical explanations of
such behaviors that require processes available at one age but not at
another (e.g., a network of verbal associations) seem less desirable than
explanations that identify processes available at each age (e.g., sensitivity
to context). In effect, the fact that phenomena found in adult memory
may be duplicated during infancy raises the possibility that there may be
a set of memory processes fundamental to humans that are continuous
over age. If such a possibility exists, how pervasive are such processes
(i.e., which adult memory phenomena can be duplicated in infancy)?
Furthermore, how may such processes be modeled or explained? Such
empirical and theoretical questions remain to be answered, but their pur-
suit should aid in integrating our understanding of infant memory into
general cognitive psychology, and consequentially each area should be
enriched.

Categorization

In a recent review, Mervis and Rosch (1981) list a number of theo-
retical questions currently being pursued by investigators interested in
the manner in which children and adults categorize natural objects. As
the present section suggests, many of the issues noted by Mervis and
Rosch may be also addressed, and perhaps more cogently answered, by
considering the infant’s ability to categorize, which may be tapped by
appropriate tests of recognition memory. Specifically, three theoretical
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questions posed by Mervis and Rosch are considered. Those questions
have to do with the order in which hierarchical levels of categories are
acquired with age, the decomposability of categories into primitive ele-
ments, and the separability of attributes.

Categorization and Age. According to Mervis and Rosch, objects
may be categorized (i.e., treated as equivalent even though they are dis-
criminable) at different hierarchical levels. Certain levels of categorization
are considered ‘‘basic.”’ A basic-level category consists of objects with
maximal similarity relative to the similarity of those objects with objects
from another (related) category. Chairs, for example, are a basic-level
category within the superordinate category of furniture, and rocking chairs
constitute a subordinate category within chairs.

Mervis and Rosch hypothesize that basic-level categories are the first
to be acquired over age followed by superordinate and then by subordinate
categories. Order of acquisition of category levels is inferred from the
manner in which children and adults perform when asked to sort items
into groups using examples drawn from either natural or artificial cate-
gories (e.g., Mervis and Crisafi, 1982; Rosch, Mervis, Gray, Johnson, &
Boyes-Braem, 1976). Although it may be that children and adults sort
items into category levels in the same order in which the levels were
acquired, it is possible that such a sorting is made on a basis other than
age at which the category level is acquired. To discover if the performance
of children and adults on sorting tasks mirrors order of acquisition over
age, it seems desirable to employ items from categories for which the
order of acquisition of category levels is known.

The suggestion made here is that the use of items drawn from category
levels developed during infancy would provide a relevant test of whether
or not later categorization performance on a sorting task reflects age of
category level acquisition. As noted earlier (p. 8), infants are able to
identify previously seen targets on a recognition test even though those
targets have been changed from study to test and even though such changes
are discriminable. In other words, infants are able to treat two or more
distinguishable objects as equivalent, which is Mervis and Rosch’s op-
erational definition of categorization.

Moreover, the order in which items from categories familiar to adults
have been progressively differentiated during the early months of life has
been explored in tests of infant recognition memory. As noted earlier (p.
8), Fagan and Shepherd (1979) traced the development of the infant’s
differentiation among various facial orientations from 4-6 months. In a
recent review, Fagan and Shepherd (1982) present a rough sketch of the
growth of facial pattern differentiation during the first 7 months of life,
noting that the growth of facial pattern perception seems to involve four
successive differentiations among faces, each more refined than the next.
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The first two stages appear to reflect the identification of faces in general
and the second two of the faces in particular. The initial differentiation
made in the first week of life is a general discrimination of facelike from
nonfacial patterns. A more refined distinction of proper from altered face-
like patterns appears at 4 months. By 5 months, differentiations among
individual faces are accomplished as long as the faces vary by age or sex
(e.g., man from baby, or man from woman). Finally, at 6-7 months dis-
tinctions are made among faces of the same age or sex (e.g., one man
from another).

Additional examples of the growth of differentiation among catego-
rizable objects over the first year of life may be given, but such elaboration
is unnecessary. The point is that infants do categorize and do demonstrate
progressively refined distinctions over age among items that children and
adults would identify as belonging to various hierarchical levels. Hence,
it should be possible to make a direct test of the hypothesis that later
categorization on sorting tasks recapitulates initial acquisition, such that
acquisition occurs for a basic-level category followed by the acquisition
of superordinate and then by subordinate categories.

Primitive Elements. Mervis and Rosch point out that categories may
be decomposed into smaller and smaller sets of elements, but that at some
point certain sets of elements must be considered ‘‘primitive’’ (i.e., func-
tionally undecomposable). Perhaps a delineation of interrelated sets of
features defining a category that should be considered ‘‘primitive’’ can
be accomplished by retracing the order in which infants differentiate among
elements in a category. Consider the category of faces, for example. We
know from the work of Fagan and Singer (1979) that those combinations
of features that identify a particular man (e.g., his hair length, eye width,
etc.) are not as primitive as those feature combinations that distinguish
a man from a woman, because men are distinguished from women at an
earlier age (5 months) than one man is distinguished from another (about
7 months). Similarly, the set of features that defines the sex of a face are
not as primitive as those defining proper arrangement of facial features,
the latter being distinguished at 4 months (Fagan, 1972). Features signaling
proper facial arrangement, in turn, are not as primitive as those indicating
‘““facelikeness,’’ that is, the combination of a certain size and number of
curved and straight elements in an oval that tend, from birth, to be visually
preferred to various other collections of features.

Ultimately, then, the ‘‘primitives’ of a face include a collection of
stimulus characteristics that elicit the neonate’s attention (i.e., large ele-
ments, numerous elements, many curved contours, and elements of suf-
ficient contrast and separation to be easily detected). Attention to these
primitives results in the abstraction of the customary arrangement of the
elements by 4 months. Once customary arrangement is encoded, it would
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appear that feature combinations that define the sex of a face are ab-
stracted and relied on for recognition. My goal, however, is not to give
an extensive lesson on early face perception, but rather to illustrate that
it should be possible to define the primitive elements of various categories
by tracing the order in which infants differentiate among elements in a
category over age.

Separable Attributes. Items within a category (or those between a
category) may be grouped together (or distinguished from one another)
on the basis of particular attributes such as form, color, and size. The
ability to combine attributes, when necessary, is basic to the formation
of categories. One developmental question raised by Shepp (e.g., Shepp
and Swartz, 1976) and noted by Mervis and Rosch (1981) with regard to
the nature of attributes is whether or not young children perceive partic-
ular combinations of attributes (e.g., form and color) as separable. The
question of the origins of the child’s ability to distinguish among dimen-
sions (e.g., to know that a red diamond is both red in color and diamond
shaped) has typically been approached by observing the behavior of chil-
dren 4 years or older on discrimination tasks or on sorting problems (e.g.,
Shepp, 1978). On a discrimination task, for example, the child faced with
a red square and a green square may solve the problem by separating
color from form and by picking the correct color cue (e.g., red). Alter-
nately, the child could solve the problem by compounding the attributes
of form and color and by picking the red square. The problem of distin-
guishing between component and compound solutions is also present in
studies of infant recognition whenever the stimulus used during study also
appears on the test. If, for example, the infant devotes more fixation to
a red square than to a green square, we might infer that he or she had
been attending either to the component dimension of color (red versus
green) that he or she sees as separable from form or to the compound
dimension of form—color (red square versus green square).

The problem of deciding whether the infant sees form and color as
separable dimensions may be solved by controlling conditions so that
attention to a compound dimension can be separated from attention to
component dimensions. Investigators of discrimination learning solve the
problem by preserving or destroying stimulus compounds from trial to
trial and by testing for gain or loss in performance. Similarly, Fagan
(1977b) tested attention to component or separable dimensions by fami-
liarizing the infant with a form—color compound and then presenting a
pair of targets with a familiar and a novel cue along one dimension and
the same two novel cues along the other. To test whether the component
dimension of color was separable from form and served as a basis for
recognition, for example, the infant might be shown a red diamond during
study and then tested on the pairing red square versus green square.
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Because the only stimultaneous pairing of a novel and a previously ex-
posed cue is the pairing red versus green, a reliable preference for the
novel color cue (green) would indicate that color had provided a com-
ponent solution and that form and color were separable dimensions. In
Fagan (1977b), infants at 5 months proved capable of attending to form
and color as separable dimensions. Moreover, further tests were made
by Fagan (1977b) in which the dimensions of both form and color were
allowed to provide a simultaneous basis for recognition (e.g., study a red
diamond, then test for recognition by pairing the red diamond with a green
square). Such tests were combined with a formal mathematical model to
discover that the 5-month infant combines the attributes of form and color
in an additive manner.

More recent work by Mundy (1982), employing the same experi-
mental design as Fagan (1977b), has indicated that form and color may
not be separable dimensions for the 3-month-old infant. The specification
of exactly when particular dimensions are first treated as separable is a
subject for further study. The point is, however, that fundamental ques-
tions about the nature of attributes such as their separability may be
approached in the first few months of life through the study of visual
recognition memory.

Summary. Examples have been given of the manner in which the
exploration of basic questions posed by students of child and adult ca-
tegorization can be facilitated by considering the perceptual-cognitive
functioning of infants. Additional examples of the interplay of ideas be-
tween the fields of infant memory and adult categorization are provided
by Strauss (1979), and Cohen and Younger (1981). In effect, the presence
of so many theoretical concerns common to students of infant memory
and adult categorization should insure the further integration of ideas and
data on infant memory into the field of child and adult cognition via the
study of categorization.

Discussion

The origins of memory may be studied by observing the infant’s visual
behavior in the presence of a novel and a previously exposed stimulus.
Infants, from birth, are able to remember some of the things they have
seen. Tests of infant recognition memory have been employed to chart
instances of perceptual development that are of interest to theory and to
assess the infant’s level of cognitive functioning.

Various phenomena found in studies of adult memory have been
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demonstrated with infants. The recognition memory of infants, like that
of adults, varies with the length of study time allowed prior to recognition
testing and with the nature of the distinction to be made between novel
and previously exposed targets. Memory, when evidenced, is usually long
lasting and is not easily disrupted. Additional memory phenomena com-
mon to infants and adults include the effects of encoding and retrieval
context on memory, the form of the serial position effect, and variations
in performance due to distribution of practice. In the future, explanations
of memory phenomena that take into account those abilities common to
infants and adults may lead to the specification of a limited set of memory
processes fundamental to humans and continuous over age.

The study of infant visual recognition memory may also be employed
to provide cogent answers to questions raised by students of categori-
zation. Specifically, tests of memory during infancy may aid in discovering
whether the order in which hierarchies of categories were originally formed
may be recaptured at a later age by studies of sorting behavior. The
specification of the primitive elements in a category and the question of
the separability of attributes were also noted as amenable to test through
studies of early recognition memory.

In closing, I would like to mention an additional approach to the
integration of the areas of infant memory and adult cognition. That ap-
proach consists of bringing findings and concepts in each area to bear on
the solution of a common theoretical problem. The theoretical problem I
have in mind is the explanation of the nature of intelligence. As noted
earlier (pp. 9-10), there is some evidence that individual differences in
recognition memory during infancy may be predictive of later intellectual
functioning. The chief theoretical implication of such a finding is that the
growth of intelligence may be seen as continuous. Evidence for the con-
tinuity in intelligence raises the question of the basis for such continuity.
1 would like to suggest that efforts by students of infancy to explain the
basis of continuity in intelligence may be linked to current work by cog-
nitive psychologists, such as Jensen (1979), Sternberg (1981), and others,
who are seeking to explicate the nature of the general factor in intelligence
(g). In other words, I am hypothesizing that the search for the basis of
intellectual continuity over age is formally the same as the search for the
basis of g and that findings and explanations in each sphere of endeavor
will be of mutual benefit.

To understand how the search for the basis of intellectual continuity
and the explication of g may combine to allow a more complete expla-
nation of intelligence, it is necessary to sketch out a theory of intelligence.
Let us assume, in the same spirit as theorists such as Cattell (1963) and
Hebb (1972), that intelligence may be looked at in two ways. The first
way is to view intelligence as a small set of basic processes for the ac-
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quisition of knowledge, processes that are largely innate, dependent on
neural integrity, and continuous with age. The second way is to view
intelligence as the body of knowledge that is the cumulative result of the
action of the basic processes for acquiring knowledge on the environment
to which the person has access. Further, let us adopt the working hy-
pothesis that people vary in the speed with which they execute those basic
processes of knowledge acquisition such that acquisition of knowledge
proceeds at a more rapid rate and, thus, amount of knowledge cumulates
faster for one person than for another. When intelligence tests are ad-
ministered at a later age, speed of knowledge acquisition may be measured
to the extent that new tasks are present and new information is being
acquired. But what we are primarily measuring on later intelligence tests
is the result of the interaction of speed of knowledge processing with the
environment the person has been allowed to process. Given such as-
sumptions, correlations among the subtests of an intelligence scale are
primarily due to hypothesized differences in speed of knowledge acqui-
sition either directly (i.e., the rate at which new information is being
processed) or indirectly (i.e., the faster processor has acquired more vo-
cabulary knowledge, more knowledge of arithmetic, etc.). Because cor-
relations among subtests are typically taken as the empirical definition of
the general factor in intelligence, I am equating variations in g with vari-
ations in speed of knowledge acquisition. In effect, what I am suggesting
is that there exists a small set of processes for knowledge acquisition that
are innate, that underlie g, and that provide the basis for continuity in
intellectual functioning during development.

An important step, then, in the explanation of the nature of intelli-
gence would be the measurement-and identification of the set of basic
processes for knowledge acquisition postulated to underlie g and providing
developmental continuity. One way of measuring the output of such pro-
cesses would be to estimate variations in speed of acquisition of knowl-
edge from individual to individual where the effects of interindividual
differences in environment are either held constant or have been mini-
mized. At least three approaches to minimizing environmental influences
while measuring speed of acquisition are possible. One is to employ a
task so simple that all subjects know how to perform the task. Another
is to employ tasks that are novel for all subjects. A third is to test speed
of processing at a very early age, before a substantial body of knowledge
has been acquired. Each approach is currently in use. Jensen (1979), for
example, finds that individual differences in response and in movement
speed on simple reaction time tests correlate with measured intelligence.
Sternberg (1981) finds a relationship between measured intelligence and
performance on novel or ‘‘nonentrenched’ tasks. Fagan and Singer (1983)
summarize the results of a number of studies indicating that early differ-
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ences in visual recognition memory are correlated with later intelligence.
Once measurement of speed of knowledge acquisition has been ap-
proached via simple, novel, or early tasks, identification of the basic
processes of knowledge acquisition would proceed in two steps. The first
would be to construct models and to conduct appropriate tests so that
each simple, nonentrenched, or early task might be reduced to its con-
stituent component processes. Once such componential analyses have
been carried out, the final step would be to note those components which
are invariant over the three kinds of tasks.

To summarize, I have discussed the manner in which research on
infant memory and research on the nature of the general factor in intel-
ligence on the part of investigators of adult cognition might be combined
to arrive at a more complete explanation of intelligence. Students of adult
memory might find such an exercise interesting but of limited relevance
for their own theoretical concerns. I would like to suggest that the ex-
planation of the nature of intelligence, as I have outlined the problem, is
of direct relevance to a central question in the area of adult memory; that
is, How do the specific events we experience become translated into
general knowledge (e.g., Brown, 1979)? My suggestion is that the pro-
cesses by which information in memory is abstracted to form meaning
may well be the same processes that form the basis of intelligence. Thus,
the pursuit of the laws underlying human memory may ultimately result
in resolving the nature of intelligence. It is my hope that the study of
infant memory will play an important role in the formulation of the laws
of human memory and in the explanation of the nature of intelligence.

In closing, I would like to briefly address an issue raised during the
1982 Erindale Symposium on Infant Memory. The issue is theoretical and
has to do with the nature of infant memory. Throughout this chapter I
have assumed that the infant, by acting differentially to novel and pre-
viously exposed stimuli, is acting as if he recognizes what he has seen.
In other words I have, in agreement with the majority of students of infant
cognition, adopted differential fixation to novel and previously exposed
targets as a working definition of infant recognition memory (e.g., see
Chapter 2). However, as the reader will learn in studying other chapters
in this volume, not everyone is willing to accept differential attention to
novel and previously exposed stimuli on the part of the infant as indicating
“memory.”” Some (e.g., Ruff, Chapter 3) are reluctant to attribute memory
to the infant because they are concerned with the legitimacy or theoretical
utility of the construct of memory per se. Others (Lockhart, Chapter 6;
Schacter and Moscovitch, Chapter 8) hesitate to impute memory to the
infant because they would prefer to credit memory only to beings able to
consciously reflect on their own past, that is, beings able to tell the ex-
perimenter that they have accomplished such reflection. Lockhart adopts
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such a position on the basis of historical convention and on philosophical
grounds. Schacter and Moscovitch incorporate such a view into a more
general theoretical formulation concerning early and later forms of mem-
ory and go on to summarize and integrate a great deal of literature per-
taining to infant and adult memory into their framework.

My feeling is that a vigorous theoretical discussion about what in-
fants’ preferences for novelty actually represent (as raised by Lockhart,
Ruff, and Schacter and Moscovitch) is both necessary and timely. Ques-
tions about the nature of infant memory serve a heuristic function by
directing theoretical activity in the area of infant cognition and by leading
us to explore commonalities and differences in the behavior of infants
and adults. At the same time, we should not allow the debate over whether
novelty preferences really reflect ‘‘memory’’ to obscure the many con-
tributions that have come about from studying such preferences. In the
present chapter I have sought to emphasize the fact that the infant’s
differential attention to novel and previously exposed stimuli has been
used to tell us much about early perception and cognition. I have also
noted that such findings with infants may be related to current concerns
in the general areas of categorization and intelligence. I hope that ques-
tions about the nature of infant memory will be placed in a general per-
spective that recognizes that such questions constitute only one of the
many important common issues facing students of infant and adult cognition.
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