
Abstract
In this article, we consider

recent research on three ques-
tions about people’s memories
for their early childhood:
whether childhood amnesia is
a real phenomenon, whether
implicit memories survive
when explicit memories do
not, and why early episodic
memories are sketchy. The re-
search leads us to form three
conclusions. First, we argue
that childhood amnesia is a
real phenomenon, as long as
the term is defined clearly.
Specifically, people are able to
recall parts of their lives from
the period between ages 2 and
5 years, but they recall less
from that period than from
other periods. Second, we con-
clude that implicit memories
from early childhood may be
evident even when explicit
memories are not, a finding
that suggests early experience
may affect behavior in ways
that people do not consciously
recognize. Third, we argue that
although young children are
well known to be wonderfully
efficient learners of semantic
information, they have diffi-
culty in either encoding or re-
trieving the interlinked aspects
of events that lend them their
autobiographical character. Al-
though more evidence is
needed, the relative lack of epi-
sodic memories of early child-

hood may be linked to matura-
tion of prefrontal cortex.
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Do you remember your third
bir thday party? When your
younger brother was born? What
happened on your first day at pre-
school? For most people, the an-
swer to these questions is “no.”
However, most people can remem-
ber their high school prom, the
birth of their children, or their ar-
rival at college. This intuitive con-
trast between memory for early
childhood and memory for middle
childhood and beyond has led to
the idea that there is a phenom-
enon called childhood amnesia,
and researchers have searched to
understand its dimensions and ex-
plain it. In this article, we consider
three questions about childhood
amnesia. First, is the intuitive phe-
nomenon real? Some investigators
have suggested that memory is es-
sentially at adult levels at least by
age 2, whereas others have thought
that childhood amnesia extends for
variable periods, up to age 5 or 6.
Second, if there is such a phenom-
enon, an interesting question is
whether, as in “real” amnesia (the
kind arising from some kinds of
brain damage), early experience
might affect behavior in ways that
people would not consciously rec-
ognize. Third, there is the issue of

why memories for early childhood
seem to be lacking. Children learn
much before the age of 5 years, in-
cluding most of the language they
will ever need to know and a host
of facts about the world; why
should these voracious learners
lack the ability to remember some
of the basic elements of their own
daily lives during this period?

IS CHILDHOOD AMNESIA
A REAL PHENOMENON?

Salient events occurring in chil-
dren’s lives when they are as
young as 2 years, such as the birth
of a younger sibling, can some-
times be recalled even in adult-
hood (e.g., Eacott & Crawley,
1998). Furthermore, controlled
studies have shown that when chil-
dren only a year or so old are
shown certain actions by an adult,
they can remember those actions
when they are 2 or so, as indicated
by their production of the actions
when shown the context again
(Bauer & Wewerka, 1995). In the
face of data such as these, showing
startling evidence of the existence
of early memory, some investiga-
tors have doubted whether there is
a real phenomenon of childhood
amnesia at all.

It is important to remember,
however, that verbal recall of early
events in these studies is usually
sketchy. Memories are more likely
to occur and are likely to be more
detailed as the age when the event
occurred increases. This phenom-
enon does not appear to be ex-
plained simply by the fact that
older memories necessarily involve
longer delays. Our research has
shown that not only is verbal recall
for childhood events sketchy, but
visual memories of familiar faces
from childhood are sketchy as well.
For example, we showed 10-year-
olds pictures of their preschool
classmates, mixed with pictures of
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other preschool children. The chil-
dren correctly recognized just over
20% of their preschool classmates,
a level of performance that is better
than would be expected by chance
but unimpressive compared with
how well adults recognize photos
from their high school yearbooks
(Newcombe & Fox, 1994). Even af-
ter almost five decades, adults can
pick out their high school class-
mates with better than 70% accu-
racy (Bahrick, Bahrick, & Witt-
linger, 1975). In another relevant
study (Lie & Newcombe, 1999),
about 3 years after leaving pre-
school, children were much poorer
at recognizing their former class-
mates than were their preschool
teachers.

The phenomenon shown in
these studies is not an absolute one.
Although virtually nothing can
usually be recalled from before the
age of 2 years, stimuli children en-
counter when they are 2, 3, and 4
years old are often remembered
with above-chance accuracy. How-
ever, the fact that memory at these
ages is substantially lower than
comparable memories formed by
older individuals suggests a phe-
nomenon appropriately called
childhood amnesia, even though
the amnesia is not profound or ab-
solute. Indeed, the amnesia in-
duced by brain damage is often not
absolute either.

DO IMPLICIT MEMORIES
SURVIVE IN

CHILDHOOD AMNESIA?

One of the most fascinating dis-
coveries in recent research on
memory has been the finding that
people suffering from brain dam-
age causing amnesia can still show
evidence of being affected by prior
experience. For instance, they can
learn motor skills, exhibit classical
conditioning, and show evidence
of what is called priming (i.e., in-

creased swiftness and accuracy in
processing previously encountered
stimuli). Such research gives rise to
the question of whether similar
phenomena can be seen in child-
hood amnesia. Do children who
show failure to recall or even rec-
ognize things from their preschool
years show evidence that this in-
formation is nevertheless pre-
served in some fashion?

In one study (Newcombe & Fox,
1994), we used small changes in the
skin’s electrical conductance as a
measure of implicit (i.e., noncon-
scious) memory for preschool
classmates’ faces. Even children
who had no apparent explicit (i.e.,
consciously stateable) memory of
the faces exhibited skin conduc-
tance responses that discriminated
between classmates and unknown
children. This discrimination was
equivalent to that shown by chil-
dren who did have some ability to
recognize their former classmates.
In another study (Lie & New-
combe, 1999), we used instead a be-
havioral test of implicit memory,
asking children to judge whether
pictures of two faces, taken from
different angles, showed the same
person or not. The children were
better able to make these judg-
ments if the faces were pictures of a
former classmate rather than pic-
tures of a stranger. (Explicit
memory in this case was not low
enough to examine the issue of
whether the facilitation existed
even when explicit memory was
lacking.)

Studies of memory for faces en-
countered in natural social settings
are interesting, but they are diffi-
cult to control for various impor-
tant variables, such as length of ex-
posure to the faces. For this reason,
in yet another study of implicit
memory (Drummey & Newcombe,
1995), we showed storybook pic-
tures to 3-year-olds, 5-year-olds,
and adults. Three months later,
they were asked to name the pic-
tures, in a situation in which the

pictures were initially out of focus
and became progressively sharper.
Being able to recognize pictures
that are not in good focus is a mea-
sure of perceptual priming, a type
of implicit memory. After 3
months, 3-year-old children’s rec-
ognition memory for the pictures
was at chance (i.e., the children
demonstrated no explicit memory
for the pictures), but they still
showed perceptual priming for
those pictures. Five-year-olds and
adults did better on recognition
memory than 3-year-olds, but no
consistent age differences were
seen in perceptual priming.

These data are consistent with
the general conclusion, derived
from many studies, that implicit
memory is formed at an earlier age
than explicit memory and shows
little developmental improvement.
Taken together, the findings sug-
gest that much that people forget
about their early childhood influ-
ences their responses later in life. In
this sense, there may truly be an
unconscious—not the kind of un-
conscious postulated by Freud, in
which material is repressed be-
cause it is unacceptable, but rather
a source of feelings and facilities
that the conscious mind does not
fully understand.

WHY ARE EARLY
MEMORIES SKETCHY?

Observations of the survival of
implicit memories of early child-
hood do not explain (in some
sense, they deepen) the mystery of
why early explicit memory is lack-
ing. An additional element in the
mystery is that young children do
form certain kinds of explicit
memories easily—the kinds of
memories that fall into the category
of what is called semantic memory.
For instance, they learn large num-
bers of words. What they seem not
to do as well is to encode and retain
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what are called episodic memories,
that is, memories for particular
events, or particular stimuli occur-
ring in particular contexts. An im-
portant factor in explaining the
dramatic changes in episodic
memory occurring during the pre-
school years can be derived from
the source-monitoring framework
developed by Johnson, Hash-
troudi , and Lindsay (1993) .
Johnson et al. suggested that the
ability to bind together specific
combinations of memory charac-
teristics, including perceptual, con-
textual, and affective information,
underlies the ability to show ex-
plicit episodic memory. In their
view, access to such perceptual,
contextual, and affective memory
characteristics allows people to de-
termine the source of information,
for instance, whether an event was
imagined or real (e.g., “Did I really
take my pill or just think about do-
ing it?”). A memory for a real event
would include more perceptual in-
formation (e.g., color), more spa-
tial-temporal information, and
more meaningful details than a
memory for an imagined event. In
addition, knowing that an event is
real—and having access to particu-
lar information about details, spa-
tial-temporal context, and so on—
is critical for having memories that
seem to be part of the personal
past.

Consider memories for an event,
such as a trip to the beach. If one
remembers vivid and interlinked
details about the trip to the beach,
such as the hot weather, wearing a
polka-dot bathing suit, and eating
a pistachio ice-cream cone under
the shade of the palm tree, the
event will both be considered real
rather than imagined and have an
episodic (i.e., autobiographical)
quality. A memory for a more iso-
lated aspect of the experience, such
as the weather taken alone, may be
thought to be merely imagined, or
to be simply a semantic memory
(i.e., knowledge of the fact that

people usually go to the beach
when the weather is hot).

Previous work on the develop-
ment of children’s ability to recall
the source of facts (source monitor-
ing) suggests that source monitor-
ing is relatively mature by the time
children are 6 years old. However,
there is evidence of rapid develop-
ment between the ages of 3 and 5
years. For instance, Gopnik and
Graf (1988) found that 3-year-olds
performed only slightly better than
would be expected by chance when
asked how they knew what was in
a drawer (i.e., whether they had
been shown, had been told, or had
been given a clue). More recently,
we adapted a source-monitoring
paradigm previously used to study
elderly people and people with
brain damage for use with young
children (Drummey & Newcombe,
1999). We taught children of vari-
ous ages a set of novel facts (e.g.,
that the Nile is the longest river in
the world) and later asked the chil-
dren questions about these facts.
The 4-year-olds later recalled, or at
least recognized, more than 70% of
these facts, but were strikingly un-
able to remember where they
learned the information, succeed-
ing in only 21% of the cases. Most
of the errors involved saying that
the information was learned in a
situation outside the experiment,
for example, from a parent, a
teacher, or the media. The 6- and
8-year-olds in this study rarely
made such errors.

However, children’s failure to
remember a source could be due to
factors not relevant to their diffi-
culties with episodic recall. For in-
stance, children might perform
poorly because of a lack of interest
in such information (i.e., young
children may not realize how im-
portant it is to discriminate real
from imagined events). Finding a
similar developmental improve-
ment in the preschool years for
other kinds of information about
simple events, such as perceptual,

contextual, and affective informa-
tion, would bolster the case for a
source-monitoring approach to-
ward explaining why early epi-
sodic memory is lacking. We found
such evidence in a study with chil-
dren 4, 6, and 8 years old (Ottinger-
Alberts & Newcombe, 1999). The
children either experienced or
imagined scenarios (e.g., planting a
flower, unpacking a picnic basket),
guided by a taped script. One week
later, they were asked whether the
events had been experienced or
imagined, and answered a number
of questions concerning percep-
tual, spatial-temporal, and seman-
tic aspects of the events. For ex-
ample, in the case of unpacking a
picnic basket, they were asked
what color the napkin was, what
shape the basket was, and what
kind of utensil was in the basket.
Recall for aspects of real events in-
creased markedly between the ages
of 4 and 6, but relatively little be-
tween the ages of 6 and 8, despite
the fact that recall levels for older
children were quite far from per-
fect. In addition, 4-year-olds per-
formed quite poorly in distinguish-
ing experienced from imagined
events, whereas 6- and 8-year-olds
did very well. When 4-year-olds
were tested on the same day the
events took place, their memories
were much better than after a
1-week delay, and they were easily
able to make source-monitoring
judgments. Thus, the difficulty af-
ter the 1-week delay was likely due
to the fact that the younger chil-
dren’s memories for the real
events, although more vivid than
their memories for the imagined
events, were still too impoverished
to support a judgment that an
event had actually taken place.

Development of contextualized
memories may be linked to devel-
opment of function of prefrontal
cortex, a process known to be on-
going at this age. Prefrontal cortex
is the area of cortex at the front of
the brain that has been linked to
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working memory, inhibition, deci-
sion making, and executive control
of behavior. The hypothesis of a
linkage to prefrontal development
is suggested by several findings.
First, people with damage to this
area perform poorly on tests of
source memory. Second, poor
source memory can also be seen in
the elderly, and their scores on
tests of prefrontal functioning are
often correlated with their scores
for source memory. Third, in nor-
mal adults, neuroimaging studies
have shown that the prefrontal cor-
tex is activated during encoding
and retrieval of episodic (autobio-
graphical) memories.

The results of two studies we re-
cently conducted are in line with
this hypothesis. In one study
(Drummey & Newcombe, 1999),
source memory was correlated
with measures of prefrontal func-
tioning. In the second study (Ot-
tinger-Alberts & Newcombe, 1999),
4-year-olds’ recall scores for real
events were significantly predicted
from another measure of prefrontal
functioning. The relations held true
even in analyses controlling for
age, IQ, and, in the latter study,
size of vocabulary.

NEW DIRECTIONS

One reason for the difficulty
people have recalling events and
stimuli from the preschool period
may be that either the encoding or
the retrieval, or both, of episodic
memory depends on effortful use
of the prefrontal lobes to coordi-
nate and interlink the aspects of

events that give them their particu-
lar and autobiographical quality.
These areas of the brain may not
yet be mature enough at this age to
easily or efficiently support such
activity. This hypothesis needs fur-
ther assessment, however. A prom-
ising tactic is to use electrophysi-
ological methods to examine the
relation between prefrontal activa-
tion at encoding and retrieval in
young children and the probability
of successful recall or recognition.
In addition, we need to understand
how social and biological factors
interact in memory development.
For instance, children’s growing
appreciation of the importance of
memory to other people (e.g., par-
ents want to know what happened
at preschool) might depend on
brain maturation. Alternatively, so-
cial factors leading to such appre-
ciation might recruit and shape
prefrontal cortex in the service of
this socially valued function.
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