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Abstract
How far back can we, as

adults, remember details of our
life experiences? Current pop-
ular and scientific beliefs are
contradictory, with the latter
stipulating that personal mem-
ories do not begin until the late
preschool years (age 4–5 years)
and the former claiming that
we not only remember being
born, but can also remember in
utero experiences. In this re-
view, these beliefs are exam-
ined in a scientific context and
evaluated in terms of empirical
data about the development of
early memory. The theory pro-
posed here is that memories
for personal experiences are
not possible until the advent of
the cognitive self, around the
age of 18 to 24 months. This
age is much earlier than that
proposed as the age of the ear-
liest memories in other scien-
tific accounts and much later
than that proposed in popular
beliefs about early memory.
New data from a cross-sec-
tional and longitudinal study
of early memory development
and the emergence of the self
clearly show the origins of per-
sonal memory coincide with
the emergence of the early self.
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The debate concerning whether
memories from our earliest days per-
sist dates back to the early philoso-
phers and, in psychology, to the be-
ginnings of the 20th century (e.g.,
Freud, 1916–1917/1963; Rank, 1924/
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1994; Thorndike, 1905). Today, our
courtrooms provide a new venue for
this debate, particularly as it concerns
memories of traumatic childhood ex-
periences. The residue of very early
experiences is said to affect our later
behavior regardless of whether we
consciously recollect these memories.
Indeed, such memories, including
those of intrauterine life and of being
born, are said to shape a child’s fu-
ture psychological health. Like re-
pressed memories of sexual abuse
before them, memories of birth and
intrauterine life are said to lie hidden
in the recesses of the unconscious,
but to sometimes spontaneously or
intentionally become conscious (e.g.,
Chamberlain, 1998; Janov, 2000).

Despite the growing number of
reports of memories of life in the
womb and the birth experience,
there is no scientific evidence to
substantiate these claims. Indeed,
scientists have suggested that our
personal histories do not enter
memory until a much later age
(e.g., 4 or 5 years), and that the
emergence of personal memories is
associated with the development of
sophisticated language-based rep-
resentational skills. Here, too, the
evidence is found wanting: Al-
though language may be an impor-
tant concomitant of memory more
generally, it is not a key to the be-
ginning of autobiographical mem-
ory (i.e., the ability to recollect spe-
cif ic  events that  happened to
oneself; see Howe, 2000).

THE DEVELOPMENTAL 
SCIENCE OF EARLY MEMORY

So, when does memory for per-
sonally experienced events begin?

In order to answer this question, we
need to know (a) when it is possible
to encode, store, and retrieve infor-
mation from experience (after all, if
it is not possible to encrypt informa-
tion at the time events occur, how
could it be possible to retrieve that
information later?) and (b) when it
is possible to know these events are
ones that happened to “me.” In
what follows, I summarize what de-
velopmental science has to say
about these two issues.

Early Memory

There is evidence of habituation
(a decrement in responding follow-
ing repeated presentation of the
same stimulus), classical condition-
ing, and “exposure” learning in
utero. In this latter case, the fetus is
exposed to a stimulus (e.g., a sound,
the mother’s voice) and later, fol-
lowing birth, exhibits a preference
for that same stimulus. Although
this research on the shaping of stim-
ulus preferences in utero is interest-
ing, it is not clear that such “memo-
ries” constitute what is normally
referred to as autobiographical
memory. Indeed, it is not clear that
memory for personal experiences
exists early in infancy, despite evi-
dence that both implicit and explicit
recollective capacities2 are present
and operational in very young in-
fants (Rovee-Collier, Hayne, &
Colombo, 2001). Infants exhibit
memory for acts they have seen
even once, as indicated by their abil-
ity to imitate them (see Howe, 2000).
As well, very young infants (e.g.,
3-month-olds) show memory for a
variety of complex associations and
visual sequences, and such memo-
ries sometimes last for 3 months or
more (see Howe, 2000; Rovee-Col-
lier et al., 2001). Indeed, with certain
experimental procedures (e.g., elic-
ited imitation), some infants have
exhibited memory lasting for a pe-
riod of 9 months or more.

Thus,  studies have demon-
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strated remarkable memorial ac-
complishments in fetuses and
young infants, whose memory
skills have traditionally been con-
sidered severely impoverished.
However, these studies do not
demonstrate the longevity of these
early learned events in memory,
nor do they establish that these
memories are of the same caliber as
those that we normally refer to as
autobiographical. For example,
there is little or no evidence that
6-month-olds can retain event se-
quences for periods longer than 9
to 12 months. Those few studies
that have been conducted in this
area show that very long-term re-
tention of early experiences is the
exception rather than the rule.
Moreover, when infants and tod-
dlers do exhibit long-term reten-
tion over protracted periods of
time, what is retained is quite frag-
mentary, poorly integrated, and
frequently recalled incorrectly and
inconsistently (see Howe, 2000).
Thus, despite popular claims about
the prodigious nature of early
memory for birth and prebirth ex-
periences, what evidence exists in-
dicates that quite the opposite is
true. Although it could be argued
that these “memories” need not be
consciously recollected in order for
them to influence our current be-
haviors and psychological profile
(although they are said to become
conscious with the right effort),
this would seem to be a moot point
given that memories even in the
first year of life are not very stable
in the first place.

Autobiographical Memory and 
the Self

So, when does autobiographical
memory begin? The earliest scien-
tifically documented childhood mem-
ories recalled by adults happened
to them when they were around 2
years of age (see Howe, 2000). That
we cannot recall events that hap-

pened to us prior to that age is
bothersome given that researchers
now know that memory is func-
tioning prior to the onset of auto-
biographical memory. Indeed, as
any review of the scientific litera-
ture makes clear,  it  is  not the
child’s ability to remember events
per se that suddenly changes, mak-
ing possible the first autobiograph-
ical memories. What changes are
two interrelated components: the
integrity or quality of memory
traces and the durability of mem-
ory traces. Both of these changes
occur because of developments in
another domain, namely, the ad-
vent of the cognitive self.

Memories for personal experi-
ences behave much like memory in
general. One tenet of memory is
that it benefits in both quality and
durability from organization. For
example, children’s ability to cate-
gorize information (e.g., dogs and
cats as animals) helps them re-
member information about exem-
plars from that category. Similarly,
it is not until one has a self to whom
events occur that there can be auto-
biographical memory. Prior to the
articulation and recognition of an
independent self, there is no refer-
ent around which personally expe-
rienced events can be organized, and
memories for such events may be
no better organized than memories
for other experiences in domains in
which there is no referent or orga-
nizational structure available.

Coincidentally, the advent of an
independent, recognizable self oc-
curs around the age of 18 to 24
months. Although conjecture about
the nature and function of the self
has a long tradition, and the nature
and course of its early develop-
ment is still the focus of intense re-
search, there is agreement concern-
ing two key facts: (a) At birth,
infants are most likely not aware of
their separateness from the envi-
ronment, and they acquire this
awareness following a gradual
process of individuation that starts

at birth. (b) There are at least two
fundamental aspects of the self, the
“I,” which is a subjective sense of
the self, and a “me,” which is an
objective sense of the self that in-
cludes the unique and recognizable
features and characteristics that
constitute the self concept (see
Howe, 2000). It is this cognitive self
that is critical to autobiographical
memory because it is this sense of
the self that contains the features
necessary for encoding events as
personal in memory.

The cognitive self has been mea-
sured using mirror self-recogni-
tion tasks in which, for example,
infants show full self-recognition
by touching their own nose rather
than pointing to the mirror follow-
ing the surreptitious application of
a spot of rouge to their nose. It is at
this point in their development that
children also start to show signs of
self-consciousness (e.g., shy smiling,
gaze aversion, self-touching) when
confronted with their images. Col-
lectively, these behaviors provide a
consistent picture of infants who
recognize themselves as indepen-
dent beings with unique features,
an achievement that most people
agree is a developmental milestone
indicating the ability to represent
oneself as an object of knowledge
and imagination.

Because it is at this age when the
cognitive self has recognizable fea-
tures that can serve to organize
memories of personally experi-
enced events, it is now when auto-
biographical memory begins. Al-
though a number of other factors
contribute to the stability of auto-
biographical memory (e.g., changes
in attention, strategy use, knowledge),
as they do to all memories, it is this
emergence of the independent self
that is pivotal to the onset of auto-
biographical remembering. It is at
this point that (a) there is a self to
which events happen that can be
encoded along with the features of
the events themselves, and (b)
events take on personal signifi-
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cance, something that is key to the
longevity of autobiographical
memories no matter when they are
formed. As is the case with other
categories, it is because the self is a
viable cognitive entity with recog-
nizable features that the encoding
of such features into functional
memory traces becomes possible.
Although the advent of this cogni-
tive self means that its features are
potentially encodable, there is no
guarantee that they will be en-
coded. Whether they will be en-
coded is determined probabilisti-
cally and is contingent on the same
variables controlling the encoding
of any other feature (e.g., salience,
attention, centrality to the event).
Such fluctuations in what is encoded
can also explain individual differ-
ences in the age of the earliest auto-
biographical memories (see Howe,
2000). Thus, having a viable cognitive
self sets the lower limit of when au-
tobiographical memories can be
formed, but does not mandate that
such memories will be formed.

Interestingly, the changes that
conspire to bring about this cogni-
tive self are maturationally driven
rather than socially and experien-
tially driven. That is, although age
differences exist in the timing of
this acquisition, neither the child’s
sex nor social experiences (e.g., socio-
economic status, birth order, num-
ber of siblings) are related to the
onset of self-recognition. Moreover,
maltreated infants whose aberrant
caretaking environments result in
delays or deviations in their emo-
tional development as it relates to
the self are not delayed in mirror
self-recognition. By contrast, infants
who have delayed maturation (e.g.,
Down syndrome, familial mental
retardation, autism) do show delays
in visual self-recognition, and their
eventual success at self-recognition
is contingent on reaching a mental
age comparable to that of nonde-
layed infants who succeed at the
task. Finally, there is mounting evi-

dence for a link between the estab-
lishment of the self and constitu-
tional factors such as stress reactivity
(a higher reactivity to stressors is
correlated with earlier self-recogni-
tion) and temperament (more diffi-
cult temperament is associated with
earlier self-recognition).

Although they may not control
the timing of self-recognition, so-
cial and experiential factors do con-
tribute to children’s mirror-image
reactions. For example, normally
developing children frequently re-
act positively toward their mirror
images, whereas children from ad-
verse environments show more
neutral or even negative reactions
to their images. This raises the in-
teresting possibility that social and
experiential factors contribute to
the featural content of early auto-
biographical memories. Regard-
less, the achievement of this “criti-
cal mass” of awareness of, and
knowledge about, the self serves to
provide a new organizer and regu-
lator of experience and the founda-
tion of autobiographical memory.

Evidence

What evidence is there to sup-
port this claim? To begin, as al-
ready noted, the earliest scientifi-
cally reliable autobiographical
recollections by adults are from
around the age of 18 to 24 months
(see Howe, 2000). This is the same
time that the cognitive self appears.
Of course, simply because two
events co-occur does not mean that
one causes the other. A stronger
case for the importance of the self
to the onset of autobiographical
memory comes from experimental
evidence that the attainment of a
recognizable, cognitive self is linked
in some way to changes in event
memory.

To date, there have been only
two studies that have directly exam-
ined the link between the self and

early autobiographical memory while
controlling for extraneous variables.
In the first (Harley & Reese, 1999),
a series of regression analyses con-
trolled for vocabulary growth, pa-
rental conversational style (high vs.
low in elaboration), and nonverbal
(deferred imitation) memory abili-
ties. The results showed that mirror
self-recognition was directly related
to the presence of memories for spe-
cific events in young children (19
months old at the beginning of the
study and 32 months old at the ter-
mination of the study). The second
study (Howe, Courage, & Edison, in
press) also found that mirror self-
recognition was directly related to
memory for personal events. This
study incorporated both cross-sec-
tional and longitudinal measures of
language development, mirror self-
recognition, and memory for spe-
cific events; the participants were
15, 16, 17, 18, 19, 20, 21, 22, and 23
months old in the cross-sectional
portion of the study, and a separate
sample of 15-month-olds was re-
cruited for the longitudinal portion
of the study and tested every 2 weeks
until they were 23 months old. Chil-
dren who were self-recognizers had
better event memory than those who
were not self-recognizers regardless
of language ability and length of the
retention interval (up to 12 months).
In the group whose abilities were
tracked longitudinally, no child was
successful on the event memory
task prior to achieving self-recogni-
tion. Overall, these results provide
strong support for the claim that
self-recognition is the organizational
mechanism that ushers in the per-
sonalization of event memory.

CONCLUSIONS AND 
FUTURE DIRECTIONS

Although a strong logical, theo-
retical, and empirical case has been
made concerning the origins of
personal memory at the age of 18
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to 24 months, a number of ques-
tions remain. First, what is the role
of language in this transition? Are
experiences that are encoded prior
to the use of language easy to
translate into words once children
become verbally facile? Second,
does the ability to verbally recall
preverbal events vary as a function
of the distinctiveness of the experi-
ence in memory, whether it is trau-
matic, and whether it has contin-
ued personal significance? Current
evidence indicates that memory for
traumatic experiences and memory
for other distinctive events behave
similarly (Howe, 2000). Third, are
there changes in storage that mili-
tate against retention of early expe-
riences? For example, does the ac-
quisition of knowledge transform
what is already in storage? Do
changes in knowledge, particularly
about the self, alter the personal
significance of experiences, trans-
forming them from ones that were
once personally significant to
events that are simply an interest-
ing curiosity and are now more
likely to be forgotten? Finally, do
we need to have conscious access
to past memories for them to exert
their influence on us? Given what
we know about implicit memory,
the answer is no. But questions
concerning implicit memory may
be moot because implicit memories
(a) are not autobiographical in na-
ture and (b) can be made explicit
with a little introspection.

Although a number of questions
remain, it is clear that memories for

experiences prior to the age of 24
months are not likely to survive in-
tact into adulthood. Certainly, such
recollections would be vague, frag-
mentary, and disorganized rela-
tive to what we normally think of
as autobiographical memory. Herein
lies the potential problem with try-
ing to extract so-called hidden
memories from early in life—first,
there is no scientific evidence that
they exist and, second, trying to
recollect memories that do not exist
invariably results in false memo-
ries, ones that portray an earlier
event in a manner consistent with
our current needs and desires. For
now, it is safe to say that we do not
remember being born or our in
utero experiences. We do, however,
have excellent imaginations, ones
that can not only create “memo-
ries” but also affect the memories
we do carry with us from child-
hood. Which ones are real and
which ones are false is not always
easy to tell apart; but memories
thought to originate before the age
of 2 are very likely not to be true.
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Notes

1. Address correspondence to Mark
L. Howe, Department of Psychology,
Lakehead University, 955 Oliver Rd.,
Thunder Bay, Ontario, Canada P7B
5E1; e-mail: mark.howe@lakeheadu.ca.

2. Explicit memory involves a con-
scious attempt to recollect specific ex-
periences or prior learning episodes. In
tests of explicit memory, individuals
are specifically instructed to remember
information. Implicit memory does not
require a conscious attempt to remem-
ber specific information. Rather, memory
is inferred from changes in performance
on tasks that do not demand recall or
recognition of the prior learned event
itself.
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