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If memory serves, will language?
Later verbal accessibility of early memories
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Abstract

Of major interest to those concerned with early mnemonic process and function is the question of whether early
memories likely encoded without the benefit of language later are accessible to verbal report. In the context of a
controlled laboratory study, we examined this question in children who were 16 and 20 months at the time of
exposure to specific target events and who subsequently were tested for their memories of the events after a delay of
either 6 or 12 months (at 22—32 months) and then again at 3 years. At the first delayed-recall test, children
evidenced memory both nonverbally and verbally. Nonverbal mnemonic expression was related to age at the time of
test; verbal mnemonic expression was related to verbal fluency at the time of test. At the second delayed-recall test,
children evidenced continued accessibility of their early memories. Verbal mnemonic expression was related to
previous mnemonic expression, both nonverbal and verbal, each of which contributed unique variance. The
relevance of these findings on memory for controlled laboratory events for issues of memory for traumatic

experiences is discussed.

In 1995 was published a Grand Rounds case
presentation of 4-year-old Audrey who, at the
age of 12-1/2 months, was witness to the vio-
lent death of her mother caused by explosion
of aletter bomb (Gaensbauer, Chatoor, Drell,
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Siegel, & Zeanah, 1995). As described by
Gaensbauer et a., in the years after the trau-
matic loss, Audrey experienced a number of
symptoms that culminated in her referral for
psychological evaluation. Virtually immedi-
ately after the incident, Audrey began experi-
encing disturbed sleep, including frequent
night wakings and recurrent nightmares. She
had intense screaming episodes that, over
time, decreased in frequency yet recurred at
times of stress. She was quite fearful of loud
noises, such as car backfiring, as well as other
stimuli thought to remind her of the trauma
(e.g., Santa Claus, presumably because of the
red clothing). Audrey also experienced eating
disturbances and exhibited angry, disruptive,
and resistant behavior. Her symptoms, pre-
ceded as they had been by an apparently nor-
mal course of development prior to the event
of her mother’s death, seem relatively clearly
to be related to the violent episode and trau-
matic loss. Moreover, athough she did not
verbalize it, in the course of her evaluation at
the age of 4 years, Audrey nonverbally ex-
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pressed memory for the event: she engaged in
what both the evaluator and her adopted
mother interpreted as a behavioral reenact-
ment of the violent episode that she had wit-
nessed at the age of 12 months.

The relevance of Audrey’s case for the
topics of a Specia Issue on risk, trauma, and
memory processes is obvious. Less clear is
the form in which Audrey retained the experi-
ence and thus, the mechanism by which it af-
fected her posttraumatic behavior. Looming
large is the question of whether Audrey re-
membered the experience of her mother's
death in the traditional sense of the term (i.e,,
entailing conscious access), or whether the
experience left its indelible mark only on her
unconscious mind. The nature of the represen-
tation of Audrey’s experience is nontrivial as,
among other things, it could be expected to
figure in decisions as to the most beneficia
course of treatment for the young girl. Con-
ceptually related to questions of the nature or
form of memory representations are questions
about the later verbal accessibility of early
memories. Audrey behaviorally reenacted, yet
did not verbally report on, her previous expe-
rience. The question of whether experiences
likely encoded without the benefit of language
later are accessible to verbal report is our pri-
mary focus in the present research. Fortu-
nately for our participants, the experiences,
memory for which we tracked over a 2 year
period, were not traumatic for them. In fact,
the controlled laboratory events that served as
the mnemonic targets of this investigation
were relatively pedestrian. Nevertheless, we
expect that information about long-term reten-
tion and subseqguent expression of memory
garnered from this research will have implica-
tions for cases in which an experience is less
mundane.

Little more than a decade ago the sugges-
tion that memory for an event experienced by
a 12-month-old might be retained in a format
accessible to verbal report would by the “ba
sic” research community have been met with
considerable skepticism. Both our general the-
ories of cognitive development and our theo-
ries of early memory assumed a qualitative
change in representational or mnemonic pro-
cess somewhere between 2 and 3 years of age.
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It was widely believed that after the change,
children were capable of forming memories
of specific events that they later were able to
recall. In contrast, it was thought that before
the qualitative change, they either could not
form accessible memories (e.g., Piaget, 1952)
or early memories became inaccessible over
the course of development (e.g., Neisser,
1962, 1988). Although not described in the
same terms, the mnemonic abilities presumed
available before versus after the qualitative
change were roughly those attributed to non-
declarative or unconscious processes on the
one hand and declarative or conscious pro-
cesses on the other. Until the qualitative
change, children were assumed capable of
nondeclarative, but not declarative, memory.
That very young children did not yet have
available to them declarative memory capac-
ity resolved the issue of the apparent lack of
verbal accessibility of early memories: Only
conscious, declarative memories can be ex-
pressed through language; since they lacked
declarative memories, they had no content to
express. Consistent with this perspective,
Gaensbauer et al. (1995) interpreted Audrey’s
behavioral reenactment as evidence of nonde-
clarative, but not of declarative, memory for
the traumatic event of her mother’s death.
Today, the assumption that children
younger than 2 or even 3 years of age are not
able to form memories of events that they
subsequently can recall no longer is tenable.
Using elicited imitation of action sequences,
a nonverbal analogue to verba recall (see
Bauer, 1995; Mandler, 1990; and Meltzoff,
1995, for discussion), a number of labora-
tories have demonstrated accurate immediate
and long-term recall by children late in the
first and throughout the second year of life
(see Bauer, 1997, for areview). In elicited im-
itation, props are used to produce an action or
sequence of actions that a child is given the
opportunity to imitate. Children’'s reproduc-
tion of the event serves as the measure of re-
call. Although the props used to produce the
events are available during the recall periods,
for multistep sequences, the order in which
the actions unfolded disappears once the
model has produced the event. To remember
the order of the event, children must encode
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it during presentation and later retrieve it from
a memory representation, in the absence of
ongoing perceptual support. In this require-
ment, the circumstances of testing for nonver-
bal production of temporally ordered se-
quences closely mimic those of verbal recall
paradigms (Mandler, 1990). Consistent with
the argument that elicited imitation engages
the same cognitive processes as those in-
volved in verbal recal is the finding that
adults with amnesia, in whom recall processes
are disrupted, are unable to perform an age-
appropriate version of the task (McDonough,
Mandler, McKee, & Squire, 1995; see Bauer,
1995, for further discussion).

Research employing €licited imitation
makes clear that from a young age, children
are able to remember specific past events.
Over relatively short delays (e.g., 1 week),
children evidence excellent retention (e.g.,
Bauer, Hertsgaard, Dropik, & Daly, 1998);
over longer delays, forgetting becomes appar-
ent. Thus far, the longest retention interval
over which young children have been tested
for recall of specific novel multistep events
is 8 months. In Bauer, Hertsgaard, and Dow
(1994), we tested children 21, 24, and 29
months of age for recall of events that they
experienced 8 months previoudly, as 13-, 16-,
and 21-month-olds. To evaluate memory after
the long delay, performance of the experi-
enced children was compared to that of age-
and gender-matched control children who
never before had seen the test events. Al-
though the naive children spontaneously pro-
duced some of the target actions and se-
guences, in all three age groups, performance
by the experienced children was significantly
greater than that by the naive controls. Thus,
even the youngest children remembered the
novel events over the long delay.

Whereas Bauer et a. (1994) represents the
longest interval over which recall of multistep
sequences has been tested, our findings do not
stand alone in suggesting very long-term re-
call by children in the 1- to 2-year-old age
range. Meltzoff (1995) observed recall by 18-
and 20-month-olds of single, novel object-
specific actions that they had experienced 4
months previously. Hudson and Sheffield
(1995) observed recall after 6 months of
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events that children originaly had experi-
enced at 18 months of age. McDonough and
Mandler (1994) reported that 63% of 23-
month-olds reproduced one of four single ob-
ject-specific actions (i.e., “feeding” a sche-
matic bottle to a stuffed bear) that they had
experienced 12 months previously, when only
11 months of age. Together these data indi-
cate that by late in the first year of life, chil-
dren have the capacity to recall specific
events after long periods of time. What is
more, there are essential similarities in the ap-
parent mnemonic processes of very young as
compared to older children and even adults.
As do older mnemonists (see van den Broek,
1997, for a review), young children evidence
causal, temporal and goal-based organization
of their memories (e.g., Bauer, 1992; Travis,
1997), and their recall is influenced by famil-
iarity with and the temporal structure of
events (e.g., Bauer & Dow, 1994) as well as
by reminders of them (Bauer, Hertsgaard, &
Wewerka, 1995). In short, within the 1- to 2-
year period, event memory is qualitatively
similar to that of older children and even
adults (see Howe & Courage, 1997, for asim-
ilar argument).

Although evidence of continuity in basic
mnemonic processes now abounds, there re-
mains a striking discontinuity in the form of
mnemonic expression: Young children rely
exclusively on nonverbal expression, whereas
older children and adults use language to con-
vey the contents of their memories. This dif-
ference may sound trivial. Of course older
children are able to provide verbal reports of
their past experiences: they have command of
the verbal medium. However, the difference
in mode of expression of early as compared
to later memories persists, even once children
have become well integrated into the language
community (see Fivush, Pipe, Murachver, &
Reese, in press, for areview). Audrey’s is an
illustrative case in point. Whereas she had ex-
perienced some speech delay, at the time of
evaluation at the age of 4 years, her language
usage was appropriate for her age (Gaens-
bauer et a., 1995). Nevertheless, even though
questioned relatively directly, she failed to
use language to express her memory for the
traumatic event.
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At least for nontraumatic events, the differ-
ence in mode of expression of early and later
memories is not absolute; children can pro-
vide verbal reports of events experienced in
the distant past (e.g., Fivush, Gray, & From-
hoff, 1987). However, interviewers must work
hard to elicit them. For children younger than
24 months, the adult must provide both the
structure of the report and its content: The
adults tells “what happened” in the event and
the child confirms, denies, or repeats the in-
formation (e.g., Eisenberg, 1985; Fivush,
1991; Hudson, 1990; Peterson & McCabe,
1992). Between 2 and 2-1/2, interviewers can
substitute yes/no questions with memory
questions, thus requiring that children provide
at least some mnemonic content. Neverthe-
less, the structure of the report is provided by
the adult who both cues memory and directs
the memory search (Hudson, 1990). It is not
until 3 years or older that children begin to
provide coherent narratives about the past
(eg., Fivush et a., 1987). Even at this age
these conversations are rare (Sachs, 1983) and
the magjority of information provided in them
is eicited by prompts and direct questions. In
Hamond and Fivush (1991), for example,
78% of the information provided by 3-to 5-
year-olds in a structured interview was elic-
ited by prompts and directed questions from
the interviewer. Tdlingly, the patterns ob-
served when children engage in conversation
about the past are in contrast to those when
they talk about the present; in the latter case,
children are active participants from the dawn
of language acquisition.

That children have difficulty verbaly ex-
pressing memories that at least potentially are
represented in a declarative format is not as
incomprehensible as it might at first appear to
be. We aready have seen that the mode of
expression of a memory is not confounded
with its representational format: Early declar-
ative memories can be expressed nonverbally
(Bauer, 1995). Likewise, because a memory
is declarative does not mean that it is sym-
bolic or propositional. Herein may lie a
source of difficulty with subsequent verbal ac-
cess to early memories. Before language,
mental life (including recall) must take place
without linguistic symbols: It must rely on a
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nonverbal representational format. With the
onset of language, linguistic tokens must then
be mapped onto preverbal meanings, thereby
making nonverba representational products
accessible for linguistic expression. It is rela
tively easy to imagine (although, not to in-
stantiate) how mapping of symbol to referent
could be accomplished for objects in the envi-
ronment—the linguistic token and its referent
simultaneously are perceptually available.
This is not the case for events that happened
in the past; unless the event occurs again, the
referent is not available for labeling or de-
scription. By this analysis, mapping newly ac-
quired language onto representations of past
events may present a substantial challenge.
Difficulties associated with this requirement
may partialy explain why so few early mem-
ories appear to be verbally accessible.

Perhaps because it is only recently that re-
searchers have recognized that very young
children form and maintain declarative mem-
ories, there have been few investigations of
the subsequent verbal accessibility of memo-
ries likely encoded without the benefit of lan-
guage. There are the occasiona reports in the
literature of children making reference to ex-
periences that they had as preverbal infants.
For example, Nelson and Ross (1980) re-
ported instances in which 21- to 27-month-old
children verbalized about events or objects
they had experienced well before they were
able to label them. Similarly, Todd and Perl-
mutter (1980) provided examples of later ver-
bal accessibility of memories unlikely to have
been encoded verbaly. Finaly, Myers, Clif-
ton, and Clarkson (1987) included a report of
a 32-month-old who correctly verbally identi-
fied as a “whale” the subject of a hidden pic-
ture last seen at the age of 40 weeks.

More comprehensive analyses of the ques-
tion of subsequent verbal accessibility of
early memories have been provided by Pe-
terson and Rideout (1998) and Bauer and
Wewerka (1995, 1997). Peterson and Rideout
interviewed children about their memories for
emergency room procedures necessitated by
accidents. The accidents occurred when the
children were between 13 and 35 months of
age; the interviews were conducted very
shortly after the children’s visits to the emer-
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gency room and then again 6 months, 12
months, and 18 or 24 months later. Children
who were 18 months of age or younger at the
time of their injuries were unable to provide
verbal accounts of their experiences, even
though, at the later interviews, they had the
language ability to do so. In contrast, although
they had not been able to talk about their ex-
periences at the time, children who were in-
jured at between 20 to 25 months were able
to provide verbal reports at the 6 month inter-
view. Some of the children maintained verbal
accessihility of their memories over the subse-
quent delays between interviews. Children
who were 26 months of age or older at the
time of the experience were able to provide
verbal reports at all of the delays.

Peterson and Rideout’s (1998) results sug-
gest that children 18 months of age or
younger at the time of a traumatic event have
difficulty using language to describe it a a
later point in time. However, with respect to
address of the question of subsequent verbal
accessibility of memories likely encoded
without language, this intriguing study has
certain limitations. First, for obvious reasons,
no control over the to-be-remembered events
was exercised: Children suffered different in-
juries in different ways; their experiences in
the emergency room all varied from one an-
other. Second, no task-independent assess-
ments of the language abilities of the children
a the time of their experiences were avail-
able. In light of the large ranges in each age
group (i.e, 13-18 months, 20-25 months,
26-35 months), children within a group could
be expected to vary from one another rather
dramatically in terms of their language abili-
ties. Third, the only measure of memory for
the target event was a verbal one. As a result,
it is impossible to determine whether the
youngest children were not able to talk about
their memories, or whether they had no mem-
ories about which to talk. Finally, whereas our
ultimate goal is to inform the relation between
trauma and memory, their point of intersec-
tion may not be the best place to begin to ad-
dress the question of verba accessibility of
early memories: Absent data on the long-term
accessibility of nontraumatic experiences, it is
difficult to know how to interpret data on
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memory for traumatic ones (although see Fi-
vush, 1998, and Howe & Courage, 1997, for
arguments that memories for traumatic and
nontraumatic events are quaitatively similar).

Work by Bauer and Wewerka (1995, 1997)
serves as a complement to that of Peterson
and Rideout (1998). We initiated study of the
question of long-term verbal accessibility of
early memories in the context of a large-scale
investigation of normative memory develop-
ment. Children were enrolled in the study at
the age of 13, 16, or 20 months. At that time
they were exposed to six novel events, their
memories for which subsequently were tested
after intervals of either 1, 3, 6, 9, or 12
months: Children were between 14 (13-
month-olds with a 1-month delay) and 32 (20-
month-olds with a 12-month delay) months at
the time of their recall tests. Also at the time
of enrollment, children’s parents completed
the MacArthur Communicative Devel opment
Inventory, as an index of their children’s lan-
guage ahility. After the appointed delay, chil-
dren were tested on the six target events, as
well as on three new events, as a within-sub-
jects control. Although we did not €elicit them,
under the contextually supported circum-
stances of testing (see Conclusions and Impli-
cations for discussion of the importance of
this aspect of the design), children often pro-
duced verbalizations about the events. In
Bauer and Wewerka (1995) we characterized
the verbalizations of 60 of the children (20 of
each age; 5 from each of the 1 and 3 com-
bined, 6, 9 and 12 month delays) rather
coarsely, as either indicative of memory or
not indicative of memory.

The results of Bauer and Wewerka (1995)
were clear: The 14- to 32-month-old children
were able to show that they remembered, non-
verbally; they also were able to verbalize their
memories. They produced a larger number of
mnemonic verbalizations on events to which
they previously had been exposed, relative to
events that were new to them. Moreover, re-
ported productive vocabulary at the time of
exposure to the events (ranging from 0 to 481
words across the 13 to 20 month age range,
based on the MacArthur Communicative De-
velopment Inventory) was related to sponta-
neous verbal expression of memory; it pre-
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dicted 26% of the variance in mnemonic
verbalizations. In contrast, it bore only a mod-
est relation to nonverbal expression of mem-
ory and to nonmnemonic verbalizations.
Thus, memory was related to verbal ability at
the time of encoding but it was not dependent
upon it; children with limited vocabulary
demonstrated memory for the events, nonver-
bally. Moreover, language at the time of en-
coding apparently was not necessary for later
verbal expression. Rather, under the contextu-
aly supportive conditions of testing, it
seemed that children were able to “trandate”
preverbal memories into verbal format.

In Bauer and Wewerka (1997), we re-
ported the results from 12 of the 60 children
who were invited to return to the laboratory
at the age of 36 to 40 months. All of the chil-
dren had been 20 months at the time of expo-
sure to the events. At their 3-year follow-up
visit, rather than relying on spontaneous ver-
balizations, we elicited from the children ver-
bal reports about the events. For each event
in turn, the experimenter placed the props be-
yond the child’s reach and said “What was
this called? What did we do with this? Tell
me about it.” Each utterance that the children
produced was classified as mnemonic or non-
mnemonic; within an utterance, each unit of
information provided was classified as be-
longing to the narrative category of who,
what, where, when, why, or how. Performance
by the 12 experienced children was compared
to that of age and gender-matched naive con-
trol children tested with the same protocol.
Although the children did not differ in verbal
fluency, the experienced children produced a
larger number of mnemonic units than did the
naive ones. Thus, athough 6 to 14 months
had passed since their last exposure to the
events, the children still were able to verbally
report on them. Critically, the number of mne-
monic units of information produced at the
first delayed-recall test predicted verbal ex-
pression of memory at the second delayed-re-
call test. This result suggests that the opportu-
nity to verbally describe the events at the first
delayed-recall test may have served to “re-
code” them from nonverbal to verbal format.

In the present research we extended Bauer
and Wewerka (1997) in a number of ways.
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First, we enlarged the sample to include 40
children. Our preliminary investigation of the
long-term accessibility of early memories was
based on a sample of only 12. A larger sample
is desirable to assess the generaizability of
the findings, as well as to stabilize the data
base on which claims are grounded. Second,
we extended the investigation to include chil-
dren who were 16 months of age at the time
of exposure to the events. Comparison of pat-
terns of performance in children younger and
older than 18 months at the time of experi-
ence is important in evaluation of claims of
changes in mnemonic function, mnemonic ex-
pression, or both, a or around 18 months
(compare, for example, Meltzoff, 1995, and
Peterson & Rideout, 1998). Third, to enable a
more controlled investigation of the effects of
the delay interval between exposure and test,
we drew the samples from among the children
who had experienced an initial delay of either
6 or 12 months. In contrast, in Bauer and
Wewerka (1997), children were drawn from a
variety of delay intervals, small cell frequen-
cies prevented an authoritative address of the
influence of delay on subseguent memory.
Additional improvements on the methods em-
ployed in our preliminary investigation in-
clude a more fine-grained coding scheme, to
enable examination of the different ways in
which children might express their memories,
as well as coding at the level of the proposi-
tion, rather than the “unit” of information.
The change to a larger unit of analysis was
necessitated by the larger sample. In addition,
we were concerned that coding at the level of
the unit implied greater precision in transcrip-
tion than might be warranted. Finaly, for a
subset of the children (n=25 of 40) perfor-
mance at delayed-recall Test 2 was evaluated
within, rather than between, participants.

Method

Participants

The data for this analysis were derived from a
subset of children who participated in alarger
study of long-term memory development. The
subset consisted of 40 children, selected by
virtue of the fact that they were tested by the
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Table 1. Mean ages at each phase of testing and
mean number of days between delayed-recall tests

Phase of Testing

Delayed Recall
Age/Delay First —  Days Between
Condition Exposure Testl Test2 Testsland2
16-month-olds
6-month delay 16; 00 22;15 37,26 464
12-month delay 15; 29 2814 39;04 316
20-month-olds
6-month delay 20; 00 26;15 38; 07 352
12-month delay 20; 08 32,22 39;18 204

same experimenter at each of five sessions. A
summary of the mean ages and ranges of age
at each phase of the study is provided in Table
1. At the time of exposure to the specific test
events 20 of the children were 16 months of
age and 20 were 20 months of age. Within
each age group, children were randomly as-
signed and subsequently tested for delayed re-
call of events after either 6 (10 children per
age group) or 12 (10 children per age group)
months. Thus, at the time of their first de-
layed-recall test, children were aged 22 (16-
month-olds in the 6-month delay condition)
to 32 (20-month-olds in the 12-month delay
condition) months. All of the children were
seen for a second delayed-recall test at be-
tween 34 and 41 months of age (M =38.7
months). There were 8 girls and 12 boys in
each age group.

All of the children were seen in the labora-
tory for five 45- to 60-min sessions. The first
three sessions (exposure sessions) each were
separated by 1 week (M number of days be-
tween sessions was 6.95 for the 16-month-
olds and 6.85 for the 20-month-olds). The
fourth session (delayed-recall Test 1) took
place after a preassigned delay of either 6 or
12 months (M number of days between the
final exposure and delayed-recall Test 1 ses-
sion was 183 and 365 for the 6-month and
12-month delay conditions, respectively). The
fifth session (delayed-recall Test 2) took place
a minimum of 6 months after delayed-recall
Test 1. The mean number of days between
delayed-recall Tests 1 and 2 are reflected in
Table 1 for each group.
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Participants were recruited from an exist-
ing pool of volunteer parents who had indi-
cated interest in participating in research at
the time of their children’s births. One of the
children was African American, 38 were Cau-
casian and 1 was Hispanic. Although no data
on socioeconomic status were collected, the
participant pool primarily includes families of
middle- and upper-middle class status. All
children were given a gift for their participa
tion. At the end of each delayed-recall ses-
sion, parents were provided a copy of their
children’s videotape.

Materials

Test events. Children were exposed to multi-
step event sequences. For purposes unrelated
to the present research questions, the events
were either three or four steps in length: All
of the 20-month-olds were exposed to four-
step test events; 16-month-olds were exposed
to either four-step (n=10) or three-step (n=
10) test events. The test sequences repre-
sented a range of event types, from those that
were completely temporally constrained to
events that lacked any temporal constraints
and thus, were arbitrarily ordered (see Bauer,
1996, for areview of the effects of event type
on recall). Because differences in perfor-
mance as a function of event type are not the
subject of the present research, this factor was
not considered further. Two examples of
events follow; a complete listing and descrip-
tion of the test events is available from the
first author.
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Make a gong. Materias included a base
with a post on each end, a bar hinged to one
post, a metal plate with edge curved so as to
hang on the bar, and a small mallet. For the
three-step version of the event, the experi-
menter modeled put on the bar (placing the
bar across the base to form a cross piece),
hang up the bell (hanging the metal plate from
the cross piece), ring the bell (hitting the
metal plate with the mallet). For the four-step
version of the event, the bar first had to be
extended to its full length, before it could be
made to span the posts.

Make a windmill. Materials included a
base structure consisting of a hollow rectangle
1-in. in height attached to a clear plastic
square tube 4-in. tall, a spinner with a rectan-
gular base, and asmall ball. For the three-step
version of the event, the experimenter mod-
eled put in the block (placing the spinner base
into the hollow rectangle), put in the ball
(placing the ball in the tube), spin it (hitting
the spinner to make it spin). For the four-step
version, the tube was decorated with a sticker
prior to hitting the spinner.

Vocabulary checklist. At the time of enroll-
ment in the study, children’s parents com-
pleted the MacArthur Communicative Devel-
opment Inventory for infants (16-month-olds)
or for toddlers (20-month-olds). Parents were
asked to indicate which words their children
produced. The instrument has been externally
validated through comparison with observa
tional measures and has considerable stability
with respect to its assessment of general lin-
guistic sophistication (Fenson, Dale, Reznick,
Bates, Thal, & Pethick, 1994).

Procedure

The same female experimenter (SSW) con-
ducted all of the sessions with all of the chil-
dren. Children were seen individually in alab-
oratory playroom. After a brief warm-up
period, they were seated across an adult-size
table from the experimenter. One of the chil-
dren’s parents remained in the room through-
out each session. Parents were asked not to
label any objects, to suggest behaviors to their
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children, or to otherwise assist them. Parents
complied with this request.

Exposure sessions. In previous research we
have found that for children in the target age
range, memory over along delay is enhanced
by repeated exposure to events (Bauer et al.,
1995). Therefore, children were exposed to
the events at each of three sessions. Previous
research aso has revealed differences in or-
dered recall as a function of whether or not
children are allowed to imitate events prior to
imposition of a delay (Bauer et al., 1995). To
assess the influence of mode of participation
in the event on long-term recall and subse-
quent verbal accessibility, children watched,
but did not imitate, three test events. For an-
other three events to be tested at delayed-re-
call Test 1, children were allowed to imitate
prior to imposition of the delay. However, to
avoid satiation, they imitated the events only
once, at the third exposure session.

At the first exposure session, for each
event in turn, the experimenter first familiar-
ized the children with the props by alowing
them to manipulate them for a child-con-
trolled period. After familiarization, she mod-
eled the event, with narration, two times in
succession. She then put the props away and
presented the child with the props for the next
event. The session ended after presentation of
all six test events. At the second exposure ses-
sion, the children again experienced two mod-
els of each event; they had no opportunity to
interact with the props. The second exposure
session ended after presentation of all six test
events. For the first three events (watch condi-
tion), the third session was identica to the
second. For the last three events, after model-
ing, the children were encouraged to imitate
the sequences with statements such as “Now
you make the windmill, just like | did” (imi-
tate condition). In sum, by the end of Session
3, the children had been exposed to six test
events atotal of three times; they had imitated
half of them one time.

Delayed-recall Test 1. For each of the six
events in turn, the experimenter presented the
props for the event, and allowed the child to
interact with them. Upon initial presentation
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she encouraged the child by saying, “Show
me what you can do with this stuff.” After a
brief period of manipulation the experimenter
prompted the child by providing the label
given for the event at each exposure session:
“Y ou can make/do X with that stuff. Show me
how to make/do X.” The child’s production of
the target actions and sequences constituted
the measure of nonverbal memory for the test
events. At the end of the delayed-recall pe-
riod, the experimenter once again modeled the
sequence of action as she had at each of the
exposure sessions. After modeling, the chil-
dren were invited to imitate. Performance
after modeling was not considered in the pres-
ent analyses.

In addition to the six events to which they
previously has been exposed, the children
were tested on three new events. The proce-
dure for the new events was identica to that
for the old, previously experienced ones. Be-
cause administration of the old and new
events was procedurally identical, higher lev-
els of production of the target actions and se-
guences on the old, compared with the new,
events can be attributed to memory for them.

Delayed-recall Test 2. The procedure for the
second delayed-recall test essentially was the
same as that for the first. A mgjor exception
was that, before allowing the children to ma-
nipulate the props and thus produce the target
events, the experimenter elicited from them
verbal reports about the events. Specificaly,
for each event in turn, the experimenter
placed the props in front of her, beyond the
child' s reach, and asked the child to “Look at
this. What was this one called? What did we
do with this?” Children were prompted to
continue their reports with general statements
such as “What else did we do?" and “And
then what did we do?’ This method of dlicit-
ing verbal reports is recognized as effectivein
encouraging narration, without imposing
structure (Peterson & McCabe, 1983, 1992).
Once the children either had completed a de-
scription of the actions necessary to produce
the event or appeared to have exhausted the
effort, the props were given to them. As she
turned over the props the experimenter also
provided a specific verbal reminder of the tar-
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get event: “We made an X with these. Show
me how we made an X.” Children aso were
encouraged to continue to talk about the
events as they manipulated the props.

In addition to the nine events to which they
previously had been exposed (i.e., six events
presented at Sessions 14 and three presented
for the first time at Session 4), 25 children (15
who were 16 months at the time of enrollment
and 10 who were 20 months at enrollment)
also were tested on three new events. The pro-
cedure for the new events was identical to that
for those previoudy experienced. Data on
events new at Session 5 are not available on
the first 15 children who completed the proto-
col due to an oversight on the part of the prin-
cipal investigator (PJB).

Scoring

All sessions were videotaped for later analy-
sis. From the videotapes we derived nonver-
bal and verbal measures of performance at
each test session. Coders were not explicitly
aware of the children’s ages either at the time
of exposure to the events or at the time of
the delayed-recall tests. Moreover, they were
unaware of (a) the delay interval, (b) whether
agiven event was old or new, and (c) the spe-
cific research hypotheses.

Nonverbal measures. Because the data for this
analysis were obtained from a larger sample,
production of target behaviors in baseline
(Session 1) and at immediate- (Session 3, for
events imitated only) and delayed- (Sessions
4 and 5) recall testing was assessed by a num-
ber of different individuals. All coders had
been trained to achieve a criterion of reliabil-
ity of 90% or greater against a coding tem-
plate. Continued high reliability was ensured
through frequent cross-checks among coders.
In the sample as a whole, reliability was
maintained at 90% or greater.

For each sequence, we calculated the total
number of different target actions produced
(maximum = 3.0 for three-step sequences and
4.0 for four-step sequences) and the number
of actions produced in the target order (maxi-
mum = 2.0 and 3.0 for three- and four-step se-
guences, respectively). For the number of ac-
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tions produced in the target order, following
the data reduction procedures described in, for
example, Bauer et al. (1998), only the first
occurrence of each target action was consid-
ered, thereby reducing the likelihood that chil-
dren would receive credit for pairs of actions
that were correctly ordered by chance or by
trial and error (for additional illustrations of
the nonverbal scoring procedure, see, for ex-
ample, Bauer & Dow, 1994, Bauer et d.,
1995). To enable direct comparison across se-
quence lengths, we converted the raw scores
to mean proportions of component actions and
pairs of actions produced.

Verbal measures. An estimation of productive
vocabulary at the time of exposure to the
events was obtained by counting the total
number of words on the MacArthur Commu-
nicative Development Inventory that parents
indicated their children produced.

The first step in assessing verbal perfor-
mance at the time of the delayed-recall ses-
sions was to transcribe the audio portion of
the sessions. A number of individuas were
involved in the transcription process. For each
session, one individual transcribed all verbal-
izations made while the child was seated at
the testing table. Only verbalizations pro-
duced during the delayed-recall periods (i.e.,
prior to modeling by the experimenter) were
considered. A second individual then re-
viewed the transcript against the videotape,
marking instances of disagreement. One of
the authors (JAS), who has graduate training
in speech and language sciences, then viewed
each of the sessions again and arbitrated all
disagreements. Utterances on which a deci-
sion could not with confidence be reached
were classified as “unclear.”

We next assigned each propositional unit
to one of eight mutually exclusive and ex-
haustive categories. The following examples
illustrate the categories with reference to
make a gong.

1. Mnemonic utterances were propositional
units judged to be indicative of memory for
a test event. Instances included verba be-
haviors wherein the child (a) named or de-
scribed an event (eg., “it makes a loud
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noise”), (b) asked questions about or made
statements regarding target actions of an
event while not simultaneously performing
the target action (see “narrative’; e.g., “put
that [indicating the metal plate] on there
[indicating the cross piece]”) or (c) re-
guested or commented on an as yet unseen
prop or event (e.g., “can | see the bell?").

. Narrative utterances were propositional

units produced in conjunction with perfor-
mance of atarget action (e.g., saying “hang
up the bell” while placing the meta plate
on the cross piece).

. Label-object utterances or propositions in-

cluded conventional labels for prototypical
exemplars of their category (e.g., “ham-
mer” or “it's a hammer” for the plastic
mallet).

. Label-action utterances or propositions in-

cluded conventional labels for canonical
actions performed on prototypical exem-
plars of their category (e.g., regarding the
mallet, “you pound it”).

. Nonmnemonic utterances were proposi-

tional units judged to be relevant to the
props or laboratory sessions (in contrast to
those classified as “off task,” see below),
yet indicated neither memory for the previ-
ous experience nor a specific relation to a
target action or prop. They included general
questions asked about the props or events
(e.g., “what is this?’), comments or state-
ments about nontarget activities (e.g., “we
can make a fire station”), repetitions of the
experimenter's or child’'s own verbaliza
tions, and general requests or comments
(eg., “I want some more toys’). Also
coded as nonmnemonic were children’s
“yes’ or “no” responses to the experiment-
er's questions (e.g., “Shal we get some
more toys?'—"Yes."”).

Generic utterances were propositional units
that made reference to a target action or
prop yet, neither from their linguistic con-
tent nor their nonlinguistic context, could
with confidence be classified either as
“mnemonic” or as “nonmnemonic” (e.g.,
“put it,” without accompanying nonverbal
specification of the directive).
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7. Off task utterances were not relevant to the
props or events (e.g., “we have a kitty at
home™).

8. Unclear utterances were judged to be unin-
telligible or could not confidently be arbi-
trated.

Three coders (including two of the authors:
MGK and PLD) established reliability on the
coding scheme. Working from the videotapes
and arbitrated transcripts, each individual then
coded approximately one-third of the delayed-
recall sessions. Propositions that potentially
could have been classified into more than one
category were discussed among the coders
and classified after consensus was reached.
Independent re-coding of the transcriptions
of 10 children (25% of the sample) yielded
overall reliability of 92.5% (range = 86.7%—
97.2%).

Results and Discussion

Data bearing on the issue of long-term acces-
sibility of early memories are presented in
two parts: (@) analysis of children’s nonverbal
and verbal memory performance at delayed-
recall Test 1, and (b) analysis of children's
nonverbal and verbal performance at delayed-
recall Test 2.

Delayed-recall Test 1

Nonverbal indices of memory. The children
provided nonverbal evidence of memory for
the events that they had experienced, regard-
less of their age at the time of exposure to the
events, and of the delay interval imposed.

To compare children’'s performance on
events to which they previously had been ex-
posed and events that were new to them, we
conducted 2 (age: 16-month-olds, 20-month-
olds) x 2 (delay: 6 month, 12 month) x 3
(condition: imitate, watch, new) mixed analy-
ses of variance on both the proportion of indi-
vidual target actions produced and the propor-
tion of pairs of actions produced in the target
order, with repeated measures on condition.
Descriptive statistics are provided in Table 2.
On both dependent measures there were main
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Table 2. Means (and standard deviations) for
proportion of individual target actions and
proportion of pairs of actions produced in
target order at delayed-recall Test 1

Condition
Age/Delay Events  Events New
Condition Imitated Watched Events

Proportion of Individual Actions Produced

16-month-olds

6-month delay .45(.12) .52(.15) .28(.18)
12-month delay .49 (.20) .51 (.19) .45(.20)
20-month-olds

6-month delay .53 (.22) .48(.27) .31(.15)
12-month delay .65(.14) .59 (.17) .52(.18)

Proportion of Pairs of Actions
Produced in Target Order

16-month-olds

6-month delay .16 (.10) .18(.16) .08(.12)
12-month delay .22 (.14) .21(.11) .15(.10)
20-month-olds
6-month delay .24 (.18) .24 (.19) .09 (.09)
12-month delay .31 (.11) .31(.17) .22(.14)

effects of condition, Fs(2, 72) >8.70, ps<
.001. Children produced a larger and equiva-
lent proportion of individual target actions on
events imitated and watched (Ms=.53) than
on new events (M =.39); they also produced
alarger and equivalent proportion of ordered
pairs of actions on events imitated and
watched (Ms = .23 and .24, respectively) than
on new events (M = .13) (Tukey, p <.05). Ef-
fects of delay also were in evidence, Fs(1, 36)
> 5,40, ps < .05. Children in the 12-month de-
lay condition exhibited superior levels of per-
formance (Ms = .53 and .24, for individual ac-
tions and pairs of actions, respectively),
relative to children in the 6-month delay con-
dition (Ms= .43 and .17, for actions and pairs,
respectively). Findings of better performance
over alonger delay are less paradoxical when
one considers that, at the time of testing, chil-
dren in the 12-month delay condition were 6
months older than their counterparts in the 6-
month delay condition. With increased age,
children are better able to “figure out” how to
produce target events (Bauer, Schwade, Wew-
erka, & Delaney, 1997). Although 20-month-
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olds (M =.23) produced alarger proportion of
pairs of actionsthan 16-month-olds (M =.17),
F(1, 36) =5.05, p <.05, higher levels of per-
formance on events previously experienced
relative to new events were apparent in both
age groups.

Evidence that the children remembered the
events also was apparent in comparison of
performance after the delay to that in baseline
(i.e., prior to modeling at Session 1). We con-
ducted 2 (age) x 2 (delay) x 2 (testing phase:
baseline, delay) x 2 (condition: imitate,
watch) mixed analyses of variance on both
dependent measures, with repeated measures
on testing phase and condition. Children pro-
duced a greater proportion of individual target
actions at delayed testing (M =.53) than at
baseline (M =.20); they also produced a
greater proportion of pairs of actions in the
target order at delayed testing (M =.23) than
at baseline (M =.04): Fs(1, 36) >82.20, ps<
.001. Although 20-month-olds (M = .40) pro-
duced a larger proportion of individua target
actions than 16-month-olds (M = .33), F(1,
36) =4.32, p < .05, evidence of event memory
was evident in both age groups. Moreover,
children’s performance was not affected by
the length of the delay between sessions: Nei-
ther of the main effects of delay reached sig-
nificance, Fs(1, 36) < 1.45, and delay did not
enter into any significant interactions.

Although the children provided nonverbal
evidence of memory for the events, they nev-
ertheless exhibited some forgetting, as indi-
cated by comparison of levels of immediate
and delayed recall on the three eventsimitated
once at Session 3. We conducted 2 (age) x 2
(delay) x 3 (testing phase: basdline, immedi-
ate, delay) mixed analyses of variance on both
dependent measures, with repeated measures
on testing phase. Main effects of recall, Fs(2,
72) > 205.80, ps<.001, indicated higher lev-
es of immediate (Ms=.95 and .65, for indi-
vidua actions and action pairs, respectively)
relative to delayed (Ms = .53 and .23, for indi-
vidual actions and action pairs, respectively)
recall. Although this evidences forgetting, de-
layed recall performance was nevertheless
greater than baseline (Ms=.19 and .03, for
individual actions and pairs of actions, respec-
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tively). The patterns were the same for the 16-
and 20-month-olds.

Verbal indices of memory. The children pro-
vided verbal evidence of memory for the
events that they previously had imitated but
not for the events that they had only watched.

We conducted 2 (age) x 2 (delay) x 3 (con-
dition: imitate, watch, new) mixed analyses of
variance for each verbal category, with re-
peated measures on condition. Because with
the few exceptions noted below, the chil-
dren’s performance was unaffected by the
length of the delay, descriptive statistics for
their verbal performance are provided in Ta-
ble 3, collapsed across delay. Anaysis of the
propositions classified as mnemonic revealed
only a main effect for condition, F(2, 72) =
3.73, p < .05. Children produced a larger
number of mnemonic propositions on events
that they had imitated (M =1.11) relative to
events that were new to them (M = .46); their
production of mnemonic propositions on
events that they had only watched (M =.79)
was intermediate and did not differ either
from the number produced on events imitated
or on new events (Tukey, p <.05). Although
the Age x Condition interaction was not sig-
nificant, F(2, 72) = 1.11, p = .34, it is clear
from Table 3 that 20-month-olds' production
of mnemonic propositions on events only
watched was closer to that on events that they
had imitated, whereas for 16-month-olds, per-
formance on events only watched and on new
events was more similar to one another.

The categories of narrative, labels for ob-
jects and labels for actions had the potential
to provide additional evidence of memory for
the previous events. Propositions classified
into these categories were directly relevant to
the target actions and props; greater produc-
tion of such utterances on events previously
experienced as compared to new events would
have been consistent with interpretation of
propositions in these categories as indicative
of memory. In spite of this possibility, in none
of these categories was there an effect for
condition, Fs(2, 72) < 1.30. Likewise, a-
though the intended referents of utterances
classified as generic could not clearly be iden-
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Table 3. Means (and standard deviations) for number of

propositional units produced in each cateogry at

delayed-recall Test 1

Condition
Events Events New
Age/Category Imitated Watched Events
16-month-olds
Mnemonic 0.93 (1.44) 0.48 (0.72) 0.50 (0.89)
Narrative 0.98 (1.01) 1.13 (1.26) 110 (1.29)
Object labels 0.53 (0.55) 0.80 (0.88) 0.53 (0.72)
Action labels 0.05 (0.22) 0.05 (0.22) 000 (—)
Nonmnemonic 20.55 (10.43) 22.65 (12.09) 15.30 (8.71)
Generic 175 (2.27) 110 (1.62) 0.75 (1.02)
Off-task 0.75 (2.15) 0.45 (1.05) 0.20 (0.62)
Unclear 220 (1.79) 205 (2.32) 225 (2.53)
20-month-olds
Mnemonic 1.30 (1.69) 110 (1.89) 0.43 (0.78)
Narrative 1.70 (2.03) 1.63 (1.94) 153 (1.67)
Object labels 0.80 (0.95) 0.55 (0.89) 0.50 (0.61)
Action labels 000 (— 0.15 (0.37) 0.10 (0.31)
Nonmnemonic 24.75 (14.34) 24.98 (13.74) 21.98 (12.31)
Generic 1.00 (1.59) 115 (2.28) 0.95 (1.19)
Off-task 1.05 (3.09) 0.10 (0.31) 0.35 (0.93)
Unclear 3.80 (3.16) 2.15 (1.81) 2.10 (1.83)

tified, there was the potential that children
would produce such utterances differentially,
as a function of prior exposure to the props
and events. However, the only effect in the
generic category was for delay, F(1, 36) =
6.29, p < .05. Across age groups, children
with a 12-month delay (M = 1.62) produced a
larger number of generic utterances than chil-
dren with a 6-month delay (M =.62). In these
categories, there were no other significant ef-
fects.

There was an effect of condition in the
nonmnemonic category, F(2, 72) =8.23, p<
.001. Children produced a larger and equiva-
lent number of nonmnemonic utterances on
events that they had imitated and watched (Ms
= 22.65 and 23.81, respectively) than on
events new to them (M = 18.64) (Tukey, p <
.05). They aso evidenced a trend toward
greater production of off-task propositions on
events that they had imitated (M =.90) rela
tive to events that they had only watched or
that were new (Ms = .28 for both watch and
new), F(2, 72) = 2.72, p < .08. Moreover,
analysis of the Age x Condition interaction on

https://doi.org/10.1017/50954579498001801 Published online by Cambridge University Press

unclear utterances, F(2, 72) = 3.28, p < .05,
revealed that 16-month-olds produced an
equivalent number of unclear utterances
across conditions, whereas 20-month-olds
produced a smaller and equivalent number of
unclear utterances on events that they had
watched and that were new, relative to on
events that they had imitated (Tukey, p < .05).
Together, these results indicate that, at the
first delayed-recall test, children had more to
say about events that they previously had ex-
perienced, relative to events that were new to
them; they were particularly talkative about
events that they previously had imitated.

Predicting nonverbal and verbal expressions
of memory. We first examined whether age at
the time of encoding, the delay interval be-
tween the last exposure session and the test
session, or age at the time of delayed recall
were related either to nonverbal or verbal ex-
pression of memory. Although age at the time
of encoding was correlated with nonverbal
immediate recall performance, rs(38) = .37
and .33, ps< .05, for proportions of target ac-
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tions and pairs of actions, respectively, neither
it nor the length of the delay interval was re-
lated to nonverbal or verba delayed-recall
performance. The children’s age at the time
of delayed recall was correlated with the pro-
portion of pairs of actions that they produced:
r(38) = .36, p < .05; for the proportion of indi-
vidual target actions, the correlation fell be-
low the level of statistical significance: r(38)
=.30, p<.07. Age at the time of delayed re-
call was not correlated with verbal expression
of memory.

As expected, children's reported produc-
tive vocabulary at the time of exposure to the
events was related to their age at encoding,
r(35) = .44, p < .01. Sixteen-month-olds had a
mean reported productive vocabulary of 40
words (range 6-242 words), and 20-month-
olds had a mean reported productive vocabu-
lary of 128 words (range 10-444 words).
Productive vocabulary was related to the pro-
portion of pairs of actions produced in the tar-
get order at immediate recall: r(35) =.37, p<
.05; it was not related to any other indices of
memory. Thus, unlike in Bauer and Wewerka
(1995), in which vocabulary at the time of en-
coding was predictive of verbal mnemonic ex-
pression at the equivalent of delayed-recall
Test 1, in this research, we did not find this
relation.

Neither were the various indices of mem-
ory related among themselves. At each time
point, children’s production of individua tar-
get actions was related to their production of
ordered pairs, rs(38) =.64 and .87, p<.01,
for immediate and delayed recall, respec-
tively. With this exception, none of the con-
current or cross-lag correlations between non-
verbal and verbal expression of memory
reached or approached significance (rs rang-
ing from .06 to .26). Thus, whether children
expressed their memories nonverbally was
unrelated to their verbal expression of
memory.

Whether children expressed their memo-
ries nonverbally also was relatively unrelated
to their overall verbal production at Test 1.
We examined the relation between children’s
production in each of the seven non-memory
categories of verbal expression (i.e., narrative,
label for object, label for action, nonmne-
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monic, generic, off-task, unclear) and their
nonverbal expression of memory. We aso
calculated a “total verbal” measure, which in-
cluded all clear utterances not classified as
mnemonic, and examined its relation with the
nonverbal indices of memory. None of the
measures was correlated with the proportion
of individual target actions produced. The
only notable correlation between verbal pro-
duction and production of ordered pairs of ac-
tions was with the category of narrative: r(38)
=.32, p<.06. Thus, as measured in this re-
search, children’s verbal mnemonic and non-
memory production was not related to nonver-
bal indices of memory.

Although nonverbal expression of memory
was not related to overall verbal production,
overall verba production was related to ver-
bal expression. Production of propositions
classified as narrative, r(38) = .42, p < .01,
and as nonmnemonic, r(38) = .37, p < .05,
was correlated with mnemonic verbalizations.
In addition, the total number of propositions
produced was correlated with verbal expres-
sion of memory: r(38) =.44, p<.01; it ac-
counted for 19% of the variance in mnemonic
expression: F(1, 38) =9.16, p<.01. Consid-
eration of propositions classified as narrative
added little to the predictive utility of the total
number of propositions, bringing the propor-
tion of variance accounted for to only 22%:
F(2, 37) =5.21, p<.01. In contrast, consider-
ation of propositions classified a nonmne-
monic increased to 35% of variance the pre-
dictive utility of total number of propositions
alone: F(2, 37) =10.07, p < .001. In sum, ver-
bal and nonverbal expressions of memory
were not correlated with one another. Nonver-
bal expression of memory was not correlated
with categories of verbal production. Verbal
expression of memory was correlated with
what might be regarded as measures of con-
current verbal fluency, as captured by the cat-
egories of nonmnemonic and total proposi-
tions; it was not correlated with the measure
of verbal fluency at the time of encoding,
namely, reported productive vocabulary.

Delayed-recall Test 2

Nonverbal indices of memory. When tested an
average of 11 months later (range 6-17
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Table 4. Means (and standard deviations) for proportion of
individual target actions and proportion of pairs of actions

produced in target order at delayed-recall Test 2

Condition
Events New
Events Events
Age/Delay Imitated Watched at Test1l at Test2
Condition (N=40) (N=40) (N=40) (N=25)
Proportion of Individual Actions Produced

16-month-olds

6-month delay .66 (.15) .74(.20) .69(.18) .68 (.21)

12-month delay .75(.15) .79(12) .77(.16) .95(.09)
20-month-olds

6-month delay .70(.18) .78(.12) .60(.21) .53(.22)

12-month delay .90(.12) .83(.12) .74(.10) .60 (.23)

Proportion of Pairs of Actions Produced in Target Order

16-month-olds

6-month delay .40 (.20)
12-month delay .45 (.18)
20-month-olds
6-month delay .43 (.20)
12-month delay .57 (.23)

A44(24)  42(23) .39(.27)
52(22) 51(19) .64(20)
46(22) 33(18) .24(.19)
56(17) .44(16) .28(21)

months), the children provided little nonver-
bal evidence of recal. Thisis not to say that
they performed poorly on the events. On the
contrary, as suggested by the values in Table
4, even on events to which they had been ex-
posed only once at delayed-recall Test 1, their
levels of production of target actions and pairs
of actions were relatively high. Critically, for
the 25 children on whom data on events new
a delayed-recall Test 2 are available (n=15
children 16 months of age at the time of expo-
sure; n =10 children 20 months of age at the
time of exposure), performance on the new
events was virtually as high. For the sample
of 25, we analyzed the proportion of target
actions and ordered pairs of actionsin 2 (age)
x 2 (delay) x 4 (condition: imitate, watch,
new at Test 1, new at Test 2) mixed analyses
of variance, with repeated measures on condi-
tion. In neither case was the main effect of
condition reliable: FS(3, 63) < 1.50. Thus, the
children performed equivalently on events to
which they previously had been exposed and
events that were new to them. The high levels
of performance are to be expected: Whereas
the three- and four-step events were designed
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to be challenging for 16- and 20-month-olds,
they were not engineered with the more ad-
vanced problem solving skills of children
aged 34-41 months in mind (Bauer et a.,
1997). Because children’s nonverbal mne-
monic and nonmnemonic performance could
not be distinguished, we gave no further con-
sideration to nonverbal indices at delayed-re-
call Test 2.

Verbal indices of memory. Children who
had been 20 months at the time of exposure
to the events provided verbal evidence of
memory at the age of 3 years; children who
had been only 16 months did not. The first
suggestion of thisinteraction is apparent in in-
spection of Table 5, in which are presented
descriptive statistics for each age group and
verbal category. The means presented are col-
lapsed across delay interval because, as at
Test 1, there were few effects of delay.

For the 25 children on whom we had data
0N responses to events new at Test 2, we con-
ducted 2 (age) x 2 (delay) x 4 (condition) x 2
(props:. before, after) mixed analyses of vari-
ance for each verbal category, with repeated
measures on condition and props. The factor
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Table 5. Means (and standard deviations) for number of propositional units
produced in each cateogry at delayed-recall Test 2

Condition
Events New
Events Events
Imitated Watched a Test 1 a Test 2

Age/Category (N =40) (N=40) (N =40) (N=25)
16-month-olds

Mnemonic 6.48 (3.44) 5.45 (2.04) 5.25(3.25) 5.80 (4.06)
Narrative 158 (1.84) 2.00 (2.03) 1.62 (1.98) 2.20 (1.90)
Object labels 175 (1.45) 1.95(1.32) 1.78 (1.32) 1.00 (0.85)
Action labels 0.10 (0.31) 0.45 (0.60) 0.28 (0.50) 0.20 (0.41)
Nonmnemonic 21.80(10.17) 24.80 (8.86) 24.45 (8.46) 18.93(10.02)
Generic 2.38 (2.53) 2.30 (1.63) 2.50 (1.90) 240 (3.44)
Off-task 0.40 (0.99) 0.75 (2.02) 1.05(2.72) 0.33 (0.90)
Unclear 140 (2.35) 2.20 (3.14) 1.50 (2.54) 1.27 (1.62)
20-month-olds

Mnemonic 7.80 (3.30) 6.80 (3.82) 5.95 (3.05) 3.70 (2.58)
Narrative 3.30 (2.45) 2.68(2.27) 2.43(2.10) 1.70 (1.64)
Object labels 160 (1.31) 1.80 (1.58) 1.88(1.41) 230 (1.34)
Action labels 0.40 (0.60) 0.40 (0.60) 0.20 (0.41) 0.40 (0.70)
Nonmnemonic 17.65 (7.87) 19.68 (7.68) 19.98 (8.60) 26.10 (10.56)
Generic 220 (1.79) 1.93(1.91) 3.28(2.57) 2.00 (1.49)
Off-task 000 (—) 0.10 (0.45) 0.20 (0.70) 000 (—)
Unclear 1.15 (2.03) 0.83(1.12) 1.35(2.50) 0.90 (1.10)

Note: Narration was classified after props; all other categories reflect performance before props.

“props’ refers to whether the observation was
made before or after the props had been given
to the children. (For the category “narrative,”
the analysis did not include this factor be-
cause the category was not coded before the
props were given to the children.) Analysis of
the propositions classified as mnemonic re-
vedled a main effect for delay, F(1, 21) =
4.34, p < .05. Children who had been tested
on the events after a 12-month delay (M =
3.93) produced a larger number of mnemonic
propositions than children tested after a 6-
month delay (M = 3.06). In addition, the inter-
action of Age x Condition x Props was statis-
tically reliable, F(3, 63) = 3.95, p <.05. Once
children received the props, there were no re-
liable effects. In contrast, in analysis of chil-
dren’s performance before the props were de-
livered to them, the interaction of Agex
Condition was significant, F(3, 69) = 4.71,
p <.01. Children who had been 16 months of
age at the time of exposure to the events pro-
vided no verbal evidence of memory for them
a the age of 3 years, F(3, 42) =.71. Their
production of verbalizations classified as
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mnemonic was equivalent across conditions
(Ms = 6.77, 5.73, 5.27, and 5.80, on events
imitated, events watched, events new at Test
1, and events new at Test 2, respectively).
Children who had been 20 months of age at
the time of exposure to the events provided
an equivalent number of propositions on
events that they had imitated (M = 9.00),
events that they had watched (M =9.40), and
events new at Test 1 (M = 6.80); their produc-
tion of mnemonic propositions on events new
at Test 2 (M =3.70) was reliably lower than
on events to which they previously had been
exposed, F(3, 27) =10.37, p<.001 (Tukey,
p <.05).

As had been the case at delayed-recall Test
1, athough the categories of narrative, labels
for objects and labels for actions had the po-
tential to provide additional verbal evidence
of memory for the events, they did not. In
none of these categories was there an effect
for condition, Fs(3, 63) <2.20, ns. For the
two label categories, the only substantive ef-
fects were for props, Fs(1, 21) > 18.70, ps<
.001. Children provided more labels for ob-
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jects (M = 1.86) and actions (M =.29) before
being given the props than after (Ms = .33 and
.05, for object and action labels, respectively).
Utterances classified as generic aso had the
potential to provide additional verbal evi-
dence of memory. Again, as had been the case
at delayed-recall Test 1, they did not.

With one exception, the categories of non-
mnemonic, off task, and unclear also yielded
no effects of condition. In the nonmnemonic
category, analysis of the interaction of Age x
Condition, F(3, 63) =3.92, p<.05, reveaed
no effect of condition among children first ex-
posed to the events at 20 months of age. For
children 16 months of age at the time of first
exposure, the effect was reliable, F(3, 42) =
4.04, p < .05. Children produced a larger
number of nonmnemonic propositions on
events that they had watched (M = 25.77) than
on events new to them at Session 5 (M =
19.30) (Tukey, p <.05). There were no other
reliable differences among conditions. This
effect is reminiscent of one observed at de-
layed-recall Test 1, wherein children had
somewhat more to say about events that they
previously had experienced, relative to events
that were new.

Predicting verbal expressions of memory at
delayed-recall Test 2. We first examined
whether age or delay interval was related to
verbal mnemonic expression. Children’'s age
at the time of exposure to the events was not
related to verbal expression of memory at age
3 years, r(38) =.23, p>.10; age at the time
of delayed-recall Test 1 bore a modest rela-
tion, r(38) =.28, p<.10; age at the time of
delayed-recall Test 2 was significantly posi-
tively correlated with concurrent verbal ex-
pression of memory, r(38) = .44, p <.01. Nei-
ther the length of the delay interval between
the last exposure session and the first delayed-
recall test nor the length of the interval be-
tween the first and second delayed-recall test
was correlated with verbal mnemonic expres-
sion.

The cross-lag correlations between mne-
monic performance at Tests 1 and 2 were ro-
bust. The proportion of individual target ac-
tions, r(38) =.38, p<.05, the proportion of
pairs of actionsin the target order, r(38) = .33,
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p < .05, and the number of mnemonic propo-
sitions produced, r(38) = .43, p<.0l, at de
layed-recall Test 1 all were positively corre-
lated with the number of propositions
classified as indicative of memory at Test 2.
Thus, children’s memory performance at de-
layed-recall Test 1, whether expressed non-
verbally or verbally, was related to their mem-
ory performance at delayed-recall Test 2.
Nonverba and verbal indices of memory aso
contributed unique variance in predicting ver-
bal expression of memory at delayed-recall
Test 2. The proportions of individual target
actions and pairs of actions in the target order
produced at Test 1 predicted 15% and 11% of
the variance in Test 2 production of proposi-
tions classified as mnemonic, respectively.
With the addition of verbal memory perfor-
mance from Test 1, the proportions of vari-
ance accounted for increased to 26% and
24%, respectively, Fs(2, 37) >5.80, ps< .0l
Verbal expression of memory at Test 1 also
predicted additional variance beyond that con-
tributed by age at delayed-recall Test 2: Age
alone predicted 20% of the variance; the addi-
tion of Test 1 verbal expression of memory
increased the proportion of variance ac-
counted for to 31%, F(2, 37) = 8.45, p < .001.

The cross-lag relations between verbal per-
formance at Tests 1 and 2 were unique to
memory: Children’s non-memory verbaliza-
tions at delayed-recal Test 1 were not pre-
dictive of verbal expression of memory at
Test 2. Unlike at Test 1, where overal con-
current verbal fluency was related to verbal
mnemonic expression, at Test 2, none of the
correlations between verbal memory per-
formance and production of propositions
classified in the seven categories of verba
non-memory performance even approached
significance. Thus, the only delayed-recal
Test 1 verbalizations related to verba expres-
sion of memory at delayed-recall Test 2 were
mnemonic verbalizations; concurrent verbal
memory and nonmemory performance were
unrelated.

Summary and Conclusions

Of major concern in the present research was
the question of later accessibility, particularly
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verbal, of early memories. We found that chil-
dren exposed to specific events at the ages of
16 and 20 months subsequently demonstrated
recall of them after delays of 6 and 12
months. Nonverbally, they evidenced memory
for events that they had imitated, as well as
for events that they had only watched. Their
success at nonverba expression of memory
was related only to their age at the time of
test. Through their spontaneous verba pro-
ductions, the children evidenced memory for
events that they had imitated one time, before
imposition of the 6- or 12-month delay; they
did not provide verbal evidence of memory
for events that they had only watched. Rather
than with their age at the time of test, verbal
expression of memory was related to what we
might regard as measures of overall concur-
rent verbal fluency (eg., total number of
propositions). Nonverbal and verbal expres-
sions of memory were not correlated with one
another. That children evidenced any kind of
memory for the events after the 12 month de-
lay is itself remarkable. That children of 22
to 32 months spontaneously used language to
“comment” on their previous experiences also
is noteworthy; children in this age range typi-
cally respond to memory questions by provid-
ing mnemonic content, but they are not
known for initiating talk about the past.
When tested for memory for the target
events an average of 11 months later (range 6
to 17 months), at the age of 3 years, the chil-
dren no longer provided nonverbal evidence
of recall. Although their performance on
events that they previously had experienced
was high, it was not greater than on events
that the children had not previously experi-
enced. On the new events, the children appar-
ently were able to use the verba information
provided by the experimenter (information in-
tended to serve as a reminder of previously
experienced events) to figure out how to pro-
duce the events, even though they had no
prior experience with them. This result was
not totally unexpected: The sequences were
designed to be age appropriate when the chil-
dren were 16 and 20 months of age; they were
not engineered with the more advanced prob-
lem solving skills of 3-year-olds in mind.
That children’s undifferentiated nonverbal
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performance on “old” and “new” events at
Test 2 should not be attributed to their having
forgotten them is evidenced by their verbal
memory performance: Children who had been
20 months at the time of exposure to the
events provided verbal evidence of memory
for them at the age of 3 years; children who
had been 16 months at the time of exposure
did not provide verbal evidence of memory.
Criticaly, it is unlikely that the differential
age effect actually should be attributed to age
at the time of encoding: Age at encoding was
not related to nonverbal or verbal expression
of memory at Test 1 or to verba mnemonic
expression at Test 2. More likely, it is an ef-
fect of the children’s age at the time of the
first delayed-recall test. As is easily derived
from Table 1, at delayed-recall Test 1, the av-
erage age of children 16 months at the time of
initial exposure was roughly 25 months; the
average age of children 20 months at the time
of initial exposure was roughly 29 months.
Thus, at delayed-recall Test 1, the children
enrolled at 20 months were older than those
enrolled at 16 months. Age at the time of Test
1 was modestly, though not significantly, cor-
related with verbal mnemonic expression at
Test 2. It also is the case that the average de-
lay between tests was longer for children en-
rolled at 16 than for children enrolled at 20
months (roughly 12 and 9 months, respec-
tively). Although the lack of correlation be-
tween the length of the second delay interval
and verbal expression of memory would sug-
gest otherwise, r(38) = -.13, differential delay
may have contributed to the effect.

In contrast to delayed-recall Test 1, when
verbal expression of memory was related to
measures of overall concurrent verbal fluency,
at delayed-recall Test 2, none of the correla
tions between concurrent measures of the
number of propositions produced in the non-
memory verbal categories and the number in
the verbal mnemonic category was signifi-
cant. What is more, none of the cross-lag cor-
relations reached significance either. This dif-
ference may be attributable to the different
conditions of testing: At Test 1, verbalizations
were spontaneous, whereas at Test 2, they
were explicitly encouraged. Rather than by
overall verbal fluency, that which predicted
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verbal expression of memory at delayed-recall
Test 2 was children’s age at the time of the
test and their previous nonverbal and verbal
expressions of memory. The correlations with
previous mnemonic expression suggest that a
solid representational foundation, as indexed
by higher levels of recall at Test 1, is impor-
tant to maintenance of memory for an event
over alonger period of time. That verbal ex-
pression of memory at Test 1 predicted
unique variance, above that contributed by the
other measures alone, suggests that an addi-
tional ingredient in the maintenance of verbal
accessihility is previous verbal mnemonic ex-
pression.

Implications

Although our results were obtained within the
confines of a laboratory task in which chil-
dren were exposed to relatively mundane
events, we believe that they have implications
for issues of the long-term retention and ex-
pression of memory for traumatic events. One
direct implication is that they demonstrate
that children who were quite young at the
time of exposure to events can remember
them over long periods. After as much as 1
year, children who were only 16 and 20
months of age at the time of exposure to
events evidenced memory for them. The pres-
ent is not the first report of long-term reten-
tion by children in the 1-to 2-year range
(Bauer et al., 1994; Hudson & Sheffield,
1995; McDonough & Mandler, 1994; Melt-
zoff, 1995). It is, however, the first evidence
of retention of multi-step sequences over ade-
lay interval of up to ayear, in a study origi-
nally designed to test retention over such a
long term. Maintenance of information over
as many as 12 months makes clear that, al-
though storage failures may be more preva
lent in younger than in older children (see
Howe & Courage, 1997, for discussion), they
are not inevitable.

It also is notable that in this research the
children remembered a number of unique
events and that the test materials varied in
length and in the type of temporal relation
that connected the individual elements to one
another. Thus, in addition to demonstration of
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recall over longer retention intervals than pre-
viously tested, the research substantialy in-
creases the generaizability of findings of
long-term memory for specific past events.
Moreover, that the target events were multi-
step sequences is significant in evaluation of
the mnemonic processes underlying the chil-
dren’s nonverbal behavior. Adults suffering
from amnesia, in whom recall processes are
disrupted, are unable to reliably reproduce
age-appropriate, multi-step sequences (McDo-
nough et al., 1995). This lends support to the
argument that recall, rather than some nonde-
clarative process, is responsible for perfor-
mance on the dlicited-imitation task. All of
these factors increase our confidence in the
conclusion that children in the 1-to 2-year
range are able to construct memories of spe-
cific events that endure and are accessible
over time. The present findings thus lend con-
siderable credibility to claims that young chil-
dren are, in principle, capable of remembering
the experiences of their lives.

A second implication of the present results
is that memories likely encoded without lan-
guage can, nevertheless, later be accessible to
verbal report. Bauer and Wewerka (1995)
provided evidence of this apparent possibility:
We found that productive vocabulary at the
time of experience of an event predicted 26%
of the variance in later spontaneous verbal ex-
pression of memory. In the present research,
we found a weaker relation between language
ability at the time of experience and subse-
quent verbal expression: Productive vocabu-
lary at the time of encoding was not correl ated
with verbal mnemonic expression at Test 1.
Thus, children with little to no command over
the verbal medium, as measured by parental
report of productive vocabulary, nevertheless
were able to verbally comment on their expe-
riences. The reason for the different patterns
of results in the two investigations is not
clear, but compression in the range of produc-
tive vocabulary sampled is a likely explana-
tion. The 13-month-olds who represented the
negative end of the distribution in Bauer and
Wewerka (average vocabulary of 13 words)
were not included in the present sample. Con-
versely, whereas in Bauer and Wewerka, the
20-month-olds who represented the positive
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end of the distribution had an average vocabu-
lary of 178 words, in the present sample, the
mean was 128 words. Regardless of the rea
son for the differentia estimate of the propor-
tion of variance in subsequent verbal expres-
sion of memory accounted for by verbal
ability at the time of experience, the message
is the same: Children who likely encoded
events without the benefit of language are ca
pable of subsequent verbal mnemonic expres-
sion of them.

Even as we proclaim their relevance to
conceptualizations of memory for traumatic
events by pre- and early-verba children, we
note cautionsin extension of our results. After
considering two potential limitations of the
generaizability of our findings, we identify
three factors that distinguish traumatic from
nontraumatic events and then discuss their po-
tentia influences on memory. One important
consideration in extension of the current find-
ings is whether the events remembered by our
young participants were autobiographical. Al-
most by definition, traumatic experiences are
highly personally relevant. Consequently,
memories for them are autobiographical;
whether of an event observed (e.g., a child
witnessing violence) or an event directly ex-
perienced (e.g., a child subjected to violence),
they are memories that involve the self as ex-
periencing agent (Brewer, 1986). In contrast,
it is not clear that the memories that our
young children had of, for example, how to
make a gong, had a self component. They are
episodic memories, but not necessary autobio-
graphical ones. Consistent with this classifica-
tion, we note that the children’s verbal reports
lacked some of the features typically associ-
ated with autobiographical memories. For ex-
ample, the children typically did not overtly
proclaim their familiarity with the context or
the events. With a few exceptions, they did
not use evauative statements to convey the
personal meaning that the events had for
them. In short, the children did not use their
language to “tell the story” of an autobio-
graphical experience (e.g., Fivush, Haden, &
Adam, 1995). That the children's reports
lacked elements characteristic of autobio-
graphical accounts can, of course, be attrib-
uted at least in part to the nature of the events
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themselves—a good explanation of how to
make a gong does not have much room for
autobiographical  embellishment. The chil-
dren’s accounts also were produced without
the aid of a partner who, as many parents do
for early autobiographical reports (e.g., Fi-
vush et a., 1995), participated in the co-con-
struction of a narrative about the events. Nev-
ertheless, it remains the case that their verbal
reports lacked certain of the qualities typically
present in those of more personally meaning-
ful experiences.

Whether children who were only 16 and
20 months of age at the time of an experience
even possess the capacity to construct person-
aly relevant memories is not at al clear.
Howe and Courage (1993, 1997), for exam-
ple, have suggested that memories, be they of
potentially self-relevant experiences or not,
cannot take on personal significance in the ab-
sence of a cognitive self or concept of “me’
as an object of knowledge. In other words, in
the absence of a self for whom experiences
are relevant, there can be no “auto” in the “ bi-
ography.” Eighteen to 24 months of age, a
time by which the majority of infants recog-
nize themselves in the mirror, has been sug-
gested as the youngest age at which experi-
ences might be encoded as being personally
relevant and therefore, potentialy autobio-
graphical (Howe & Courage, 1993, 1997). By
this metric, many of our 16- and 20-months-
olds would not have been capable of forming
autobiographical memories because they
would not have had a sufficiently well devel-
oped cognitive self.

The issue of the role of a cognitive self in
the construction of personal or autobiographi-
cal memories is more than academic; it con-
cerns children such as Audrey who experi-
enced trauma early in life (i.e., at 12 months;
Gaensbauer et al., 1995). The logica exten-
sion of the argument is that, even though the
event that she experienced had great personal
relevance for her, Audrey would not have a
“personalized” memory for it because she
would have lacked the necessary cognitive
frame of reference. However, based on the re-
sults of the present research, we might specu-
late that once she had achieved the requisite
understanding of self, Audrey would have had
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the potential to recode her early experience
with reference to the new concept. That is,
just as preverbal memories can be recoded or
trandated into verbal form once language is
available, so might early episodic memories
be recognized for their relevance to self once
the requisite concept is available. As in the
case of language, recognition of personal rele-
vance might be dependent upon reinstatement
of memory for the early experience. Given
that environmental stimuli such as loud noises
were described as dliciting trauma-related re-
sponses in Audrey, reinstatement of the mem-
ory, or at least fragments thereof, may have
occurred.

The extent to which reinstatement of early
memories and their subsequent trandlation
into verbal format is dependent upon contex-
tual support is the second important consider-
aion in application of the results of the pres-
ent research to questions of the accessibility
of memories of early traumatic experiences.
Rarely is the precise context reexperienced;
we do not know the amount of contextual
overlap necessary for reinstatement. This is-
sue is nontrivia because unless the memory
is reinstated, there will not be a time at which
the memory and the language to describe it
are available simultaneously. For older chil-
dren and adults, verbal reminders often serve
as the impetus for memory trace reinstate-
ment. However, because preverbal memories
were encoded without language, alone, verbal
prompts and reminders (e.g., “Tell me about
the time...”) may not be useful in retrieving
them. Retrieval cues may be effective only to
the extent that they overlap with information
in memory (Tulving & Thomson, 1973). Re-
experience of the context in which an event
occurred may be one of the few means by
which children are afforded the opportunity to
verbally redescribe preverbal memories.

That in the one case children reexperienced
the context in which the to-be-recalled events
occurred whereas in the other they did not
may account at least in part for the differential
findings in Peterson and Rideout (1998) as
compared to the present research. Based on
interviews with children who had undergone
emergency room treatment for traumatic in-
juries at 13 to 35 months, Peterson and Ride-

https://doi.org/10.1017/50954579498001801 Published online by Cambridge University Press

675

out concluded that, for experiences prior to 18
months, subsequent verbal accessibility was
unlikely. That is, even after they had gained
the verba fluency necessary to talk about
their experiences, when subsequently inter-
viewed about them in their homes, children
18 months of age and younger at the time of
their experiences were unable to verbally de-
scribe them. In contrast, we found that at 22
to 32 months, concurrent verba fluency,
rather than age at the time of experience, de-
termined whether an event would be verbally
described. Moreover, maintenance of verbal
accessibility over a subsequent period of sev-
era months was related to previous expres-
sion of memory, either nonverbal or verbal;
nonverbal and verbal indices of memory con-
tributed unique variance. We speculate that
the apparent attachment of linguistic tokens to
preverbal memories that we observed in this
research occurred because the contextual sup-
port provided by the same room, the same ex-
perimenter, and the familiar props effectively
reinstated the children’s memories for the
events, an experience that language alone is
unlikely to accomplish.

We readily acknowledge that differential
conditions of testing were not al that sepa
rated the circumstances of Peterson and Ride-
out (1998) from those of the present research.
Whether understood in cognitive terms or not
(i.e., whether referenced to a cognitive self),
the traumatic injuries studied in Peterson and
Rideout had immediate personal relevance for
the children who experienced them; the events
experienced by our children likely did not. In
addition, traumatic and nontraumatic experi-
ences are likely to differ in the levels of stress
associated with them and in their distinctive-
ness. We discuss each of these potential influ-
ences on memory in turn.

First, it is clear that events in which young
children are involved are better remembered
by them, relative to events that they only wit-
ness. For example, active involvement has
been shown to result in greater resistance to
suggestion (Rudy & Goodman, 1991) and in
more exhaustive recall (Baker—Ward, Hess, &
Flannagan, 1990); effects of involvement are
particularly pronounced in young children
(Rudy & Goodman, 1991). A good illustra
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tion was provided in the present research. Al-
though at the first delayed-recall test, children
verbally reported on events that they had imi-
tated, they did not provide verbal reports on
events that they had only watched. The differ-
ence in verbal accessibility of events imitated
and watched was particularly apparent for the
16-month-olds. In previous research, we inter-
preted differences in levels of recall of events
imitated versus watched in terms of the more
elaborative encoding afforded by active par-
ticipation (e.g., Bauer et a., 1995). However,
it seems reasonable to suggest that superior
memory associated with participation aso
might be the result of a more genera ten-
dency to differentially attend to and recall ma
terial that is relevant to one's self. Thus, we
might expect that anytime “self” is engaged
or involved in an event, whether as an active
participant or, as in the case of Audrey, as a
witness to a violent episode involving a pri-
mary attachment figure, greater attention to
and elaborative encoding of the event might
result. By virtue of their self relevance then
(again, whether referenced to a cognitive self
or not), we might expect traumatic experi-
ences to be well remembered.

Expectation of superior memory for self-
relevant material could perhaps be translated
into a methodology for investigating the pos-
sible occurrence of trauma or abuse. Asillus-
trated in the domain of gender, the imitation
task used in the present research is sensitive
to differences in recall of self-consistent and
self-inconsistent events. At the age of 25
months, boys differentially imitate event se-
guences depicting masculine activities such as
shaving and building a garage relative to
feminine activities such as diapering and
making breakfast (Bauer, 1993). Although
girls show equivalent memory for different
event types, under conditions of explicit gen-
der labeling of the activities as “for girls’ and
“for boys,” they too appear to exhibit the pat-
tern (Sen & Bauer, work in progress). In older
children, asymmetrical memory effects are
more apparent in children for whom gender is
a highly sdient construct (e.g., Carter &
Levy, 1988). In addition, children demon-
strate better memory for familiar than for un-
familiar events (see Bauer, 1995, 1996, for re-
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views). Together, these findings suggest a
methodology involving examination of rela
tive levels of imitation of schematic represen-
tations of potentially self-relevant abusive or
traumatic versus neutral events. That “play”
with props designed to suggest particular sce-
narios could be used diagnostically (as well
as therapeutically) is of course not a novel
suggestion. Potential advantages of the meth-
odology just outlined are that it provides an
opportunity to more objectively quantify the
behavior as well asto elicit it more or less “on
demand.” Thus, differential imitation presents
itself as a potentially useful tool for investi-
gating the possible occurrence of abuse or
trauma.

One of the things that makes an experience
traumatic is the stress, be it physical or psy-
chological, that it places on the organism. By
definition, nontraumatic events are consider-
ably less stressful. Differential levels of stress
associated with traumatic and nontraumatic
events thus are a second potential source of
variance in memory for them. The source is
particularly viable because one of the neural
structures involved in memory, namely, the
hippocampus, is one of the targets of the
physiological stress response (see Howe, 1998
and Nelson & Carver, 1998, for discussions).
Consistent with the expectation of a relation
between stress and memory, as reviewed in
Fivush (1998), in generd, there seemsto be a
facilitating effect of stress on recall of particu-
lar events (e.g., Bahrick, Parker, Merritt, &
Fivush, in press; Goodman, Hirschman,
Hepps, & Rudy, 1991; Ornstein, Gordon, &
Laurus, 1992). Thus, there is reason to expect
that memory for a single stressful or traumatic
event, such as experienced by Audrey, would
be as good or better than memory for a more
mundane event. In contrast, there is increas-
ing speculation and mounting evidence that
chronic or prolonged stress may result in
damage to hippocampal neurons and thus,
have a negative impact on memory. As dis-
cussed in Nelson and Carver (1998), neural
images of adult survivors of childhood abuse
have revealed reduced left hippocampal vol-
ume (Bremner et al., 1997) and deficitsin ver-
bal short-term memory (Bremner et al., 1995).
Thus, athough the stress associated with a
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single traumatic experience may have an en-
hancing effect on memory for it, repeated or
chronic stress, such as would be expected to
occur in situations of repeated trauma or
chronic abuse, may lead to generalized defi-
cits in memory performance.

Consideration of the frequency and dura
tion of exposure to stress leads to the third
potential influence on memory, namely, the
distinctiveness of the event, or the extent to
which it shares features with other events.
Traumatic and nontraumatic experiences dif-
fer in their degree of distinctiveness. Whether
we are talking about a unique trauma, such as
experienced by Audrey, or repeated trauma,
such as would be experienced by a child sub-
jected to chronic abuse, the event stands out
from the routines of everyday life. Their dis-
tinctive nature would be expected to render
traumatic or abusive experiences particularly
memorable (see also Howe, 1998). Consistent
with this expectation, in the preschool years,
even a single experience of a unique event
such as a trip to Disneyworld is sufficient for
accurate and enduring memory of it (e.g., Ha
mond & Fivush, 1991).

Particularly for very young children, the
sword of distinctiveness may have another
edge, however. To the extent that an event is
distinctive, there may be little in the arsena
of experience from which to generalize in or-
der to construct a coherent representation of
it. Generally speaking, accuracy in event
memory is dependent upon a well-organized
event representation (see Bauer, 1996, for a
review). For older children, construction of a
well organized representation of a distinctive
event, such as atrip to Disney World, may be
facilitated by familiarity with components of
the experience: Long before they actualy
visit the theme park, children in Western cul-
ture are exposed to Mickey Mouse and Don-
ald Duck; they likely also have had at least
passing experience with such features as rides
and food concessions. Moreover, the talk in
which children and parents engage prior to,
during, and/or after an event works to orga-
nize, integrate, and, thereby, facilitate chil-
dren’s memory for it; effects of event com-
prehension on memory are apparent for
nontraumatic (e.g., a trip to a museum: Tess-
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ler & Nelson, 1994) as well as traumatic (e.g.,
apainful medical procedure: Goodman, Quas,
Batterman—Faunce, Riddlesberger, & Kuhn,
1994) experiences. Thus, athough in generdl,
one experience may be sufficient for accurate
recall, we may speculate that single experi-
ences of events that are highly distinctive and
for which children have no frames of refer-
ence may be poorly organized in memory and
as a result, not readily or accurately recalled.
This may be particularly likely in the case of
young children in whom encoding processes
may be slower and storage failures more prev-
alent. Indeed, the decision in the present re-
search to provide three exposure sessions was
based on the results of Bauer et al. (1995) in
which we found that, after a 1-month delay,
for events experienced only once, children 15
months of age exhibited significant forgetting.
In contrast, the children exhibited robust re-
tention of events experienced three times.

In conclusion, although our results were
obtained in the context of research on pre- and
early verbal children’s memory for controlled
laboratory events, we believe that they can in-
form expectations regarding children’s mem-
ory for traumatic experiences. They suggest
that material initially encoded without the
benefit of a particular tool such as language,
may, once the tool becomes available, be re-
coded using it. We speculate that in like man-
ner, memories originally encoded without re-
gard to a particular construct such as the
cognitive self may subsequently be referenced
to it. Processes of recoding and “retro-refer-
encing” likely are facilitated by reinstatement
of memory such as might occur were the
event context to be re-experienced. By virtue
of their self relevance, traumatic experiences
would be expected to be well remembered.
Documented differential memory for self-
schema consistent versus inconsistent material
has been observed in children as young as 25
months of age and presents itself as a viable
candidate methodology for examining possi-
bly traumatic or abusive experiences in pre-
and early verbal children. Based on the results
of agrowing literature with preschool-age and
older children, we suggest that the stress asso-
ciated with atraumatic experience would have
a neutral or enhancing effect on memory for
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it. In contrast, repeated or chronic stress may
lead to generalized deficits in memory perfor-
mance. Finally, whereas in general, a single
experience of an event may be sufficient to
support accurate recall of it, it is likely that
memory for highly distinctive events for
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