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Children’s Testimony: A Review of Research on Memory
for Past Experiences

Betty N. Gordon,1,3 Lynne Baker-Ward,2 and Peter A. Ornstein1

This review of children’s testimony focuses on research related to memory for past experi-
ences. The aspects of the memory system that are involved in testimony are discussed and the
development of autobiographical memory is examined. Relevant research findings are sum-
marized in the context of an information-processing model of memory and the implications
of this work for clinical practice are outlined. We conclude that (1) under certain conditions,
even very young children can remember and report past experiences with some accuracy over
very long periods of time; (2) substantial and significant developmental differences have been
demonstrated in children’s abilities to provide eyewitness testimony; (3) children can be in-
fluenced in a variety of ways to provide complete and elaborated reports of events that never
occurred; and (4) even experts cannot always tell the difference between true and false reports.
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In recent years, children’s abilities to provide ac-
curate accounts of their experiences have been stud-
ied extensively. This research has been fueled, in part,
by concerns about the allegations of young children in
several high-profile cases of child sexual abuse and the
increased frequency with which children are asked to
provide testimony in legal settings. Although multiple
dimensions of individual functioning, including many
aspects of socioemotional and cognitive development
(see Saywitz, in press), certainly affect the testimony
of young witnesses, memory is a basic prerequisite for
children’s abilities to provide accounts of their experi-
ences. Stated simply, children cannot report what they
cannot remember (Ornstein, Gordon, & Baker-Ward,
1992). Moreover, we argue that it is critical for clin-
ical and legal professionals who work with child wit-
nesses to understand the theoretical underpinnings
of children’s memory/testimony performance as well
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as the practical implications of the research findings.
Accordingly, our focus in this review of children’s tes-
timony is on their memory capabilities.

In general, two broad approaches have been
taken in the study of children’s eyewitness mem-
ory. One approach is to examine the abilities of
children at different ages to accurately remem-
ber and report their experiences (e.g., Baker-Ward,
Gordon, Ornstein, Larus, & Clubb, 1993; Fivush, 1997;
Ornstein, Baker-Ward, Gordon, & Merritt, 1997;
Saywitz, Goodman, Nicholas, & Moan, 1991). This ap-
proach typically involves questioning the child at var-
ious delay intervals about real-life past experiences
(e.g., visits to the doctor or the emergency room, trips
to a museum or amusement park) for which the de-
tails of the events in question can be specified. The
results of this work have demonstrated clearly that
under certain circumstances even very young chil-
dren remember past events and can provide surpris-
ingly rich accounts of these experiences (Bahrick,
Parker, Fivush, & Levitt, 1998). Moreover, these
memories often endure for very long periods of time
(Howard, Osborne, & Baker-Ward, 1997; Peterson,
1999; Schwarzmueller, Boyle, & Fivush, 1996). Sig-
nificant developmental differences also have been
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documented, however, indicating that early elemen-
tary school children are more accomplished at this
task than are preschoolers. Older children, for exam-
ple, provide more information in free recall, require
fewer specific prompts for complete and detailed re-
ports, and forget less information over time than do
younger children, especially those below the age of
about 4 years (Ornstein et al., 1997).

A second research approach involves explo-
ration of the many factors that influence—for bet-
ter or worse—the accuracy of children’s eyewitness
memory reports. Much of this work has involved ex-
posing children to situations that provide analogs to
robberies, abuse, and other crimes, and then manip-
ulating the child’s experiences during the retention
interval or varying the nature of the postevent inter-
view in ways that simulate aspects of forensic practice.
Researchers have examined the effects of repeated in-
terviews or repeated questions within one interview—
the impact of long delay intervals between the occur-
rence of an event and a child’s subsequent testimony,
the consequences of suggestive or misleading ques-
tions (or both), and stress or trauma (or both) as an
event is experienced, when a report is being made,
or during both these situations (see Bruck, Ceci, &
Hembrooke, 1998, for a review). The results of this
research have documented a number of factors that
can greatly reduce the accuracy of children’s mem-
ory reports. Moreover, some children can even be
induced to provide false information, claiming that
certain events occurred when in fact they did not
(see Ceci & Bruck, 1995). Indeed, the evidence sug-
gests that young children, especially preschoolers, are
more vulnerable to these types of suggestibility ef-
fects than are older children or adults. As a result of
this work, specific recommendations for interviewing
children involved with the legal system have been pro-
posed, with the goal of improving the accuracy of chil-
dren’s testimony (e.g., American Academy of Child
and Adolescent Psychiatry, 1997; American Profes-
sional Society on the Abuse of Children, 1990; Orbach
et al., 2000; Poole & Lamb, 1998).

Currently, research in the area of children’s tes-
timony is focused on gaining a better understanding
of the processes involved in remembering past events
and the specific conditions under which some chil-
dren may be vulnerable to suggestion whereas oth-
ers are not. In this regard, this research is placed
within the context of the rich theoretical framework
and data provided by basic research in memory. Basic
research indicates that remembering involves a se-
ries of information-processing steps, with each com-

ponent of the process affected by the nature of the to-
be-remembered material, the conditions under which
remembering transpires, and the developmental level
of the rememberer. Hence, to understand children’s
memory and subsequent testimony, it is necessary to
examine both the processes through which informa-
tion is obtained, as well as the contents of memory
storage. Although a comprehensive review of mem-
ory development is well beyond the scope of this pa-
per (see Schneider & Pressley, 1997, for an extended
treatment), this review focuses on the theoretical and
empirical bases for understanding memory processes
as they relate to children’s abilities to provide accu-
rate testimony. Thus, we begin with an overview of
the aspects of the memory system that are involved
in children’s testimony. Next, we examine the emer-
gence of autobiographical memory, a developmen-
tal transition that defines the earliest age at which a
child can be expected to provide legal testimony. The
major section of the paper provides a review of re-
search relevant to understanding and facilitating chil-
dren’s testimony, summarized within the context of
an information-processing framework. We conclude
with a brief discussion of directions for future research
and the implications of this work for clinical practice.

THE TYPES OF MEMORY INVOLVED IN
CHILDREN’S TESTIMONY

When children are involved as witnesses in legal
proceedings, they are asked to report events that tran-
spired months or even years previously. Hence, the ex-
tent and quality of children’s testimony is determined
to a large extent by the retrievability of information
in long-term memory. The long-term memory sys-
tem includes two major representational subsystems,
declarative memory, defined as memory for facts and
events, and nondeclarative or procedural memory,
which includes stored representations of nonverbal
actions or behavioral sequences (Bjorklund, 2000).
In other words, declarative memory involves the re-
tention of information, whereas procedural memory
concerns knowing how to accomplish specific tasks.
Testimony typically calls for the use of declarative
memory, more specifically a type of declarative mem-
ory termed episodic memory, or memory for infor-
mation that can be linked to a particular occurrence.
Because individuals can be consciously aware of the
contents of episodic memory and can deliberately re-
trieve the information, episodic memory is sometimes
described as explicit memory. In contrast, procedural
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memory is a type of implicit memory, it is automatic
and must be assessed indirectly (Schacter, 1992). Al-
though questions sometimes arise about the role of
implicit memory as the basis for evidence of child
abuse (see Howe, 2000), testimony requires episodic
memory, which is expressed verbally.

Episodic memory contains representations of or-
dinary experiences as well as unique events that be-
come part of one’s life story. In general, the events
reported by witnesses are not only referenced in time
and place, but are also important occurrences for the
individual. In this regard, testimony typically calls for
a type of episodic memory that is termed autobio-
graphical memory, defined by Nelson (1993, p. 61)
as “specific, personal, long-lasting, and (usually) of
significance to the self-system.” The developmental
emergence of autobiographic memory can reasonably
be considered to mark the earliest point at which a
child can be expected to provide testimony, especially
in cases in which the child is the alleged victim.

Another important characteristic of children’s
testimony involves the nature of the events under in-
vestigation. Assuming that crimes were actually com-
mitted, child witnesses are typically victims of abuse
or close observers of violent acts, often involving fam-
ily members. They can be expected to have suffered
some degree of trauma, and in many cases, may have
experienced repeated abuse for some extended pe-
riod of time. As a consequence, in many instances the
effects of trauma on memory at both neurobiological
and psychological levels are additional influences on
children’s testimony.

A final consideration in examining children’s tes-
timony involves the flow of information through the
memory system. Before witnesses can report events,
they must first have encoded the information and es-
tablished representations in memory. Thus, changes
in the memory representation that occur over time
must be understood in order to evaluate children’s
capacity to provide accurate testimony. Information
also must be retrieved from long-term memory, and
retrieval is not always an automatic or perfect process.
Hence, skills in monitoring what is in memory and in
accessing one’s own memory also are important in
understanding testimony.

THE DEVELOPMENTAL EMERGENCE OF
AUTOBIOGRAPHICAL MEMORY

Investigations conducted over the past 15 years
have established that very young children have

much better memory capabilities than was previously
thought to be the case. Even infants and toddlers can
encode, store, and retrieve a great deal of informa-
tion about the events they experience (Howe, 2000).
Indeed, newborns can recognize voices and stories
to which they were exposed prenatally, as evidenced
by modifications of their sucking patterns (DeCasper
& Spence, 1986). Recent work with toddlers, using
elicited imitation tasks, in which action sequences that
produce an event are demonstrated by an experi-
menter and subsequently reproduced by the children
(see Bauer, 1995; Bauer, Hertsgaard, & Dow, 1994)
has established that very young children form specific
episodic memories and retain them for long periods
of time. Such results, of course, strongly contradict the
“tenacious and influential assumption” (Bauer, 1996,
p. 39) that children cannot remember their own lives
before the age of three or four (see also Meltzoff, 1995;
Rovee-Collier & Shyi, 1992).

These findings regarding very early memory ca-
pabilities can be applied directly to children’s tes-
timony only if two conditions are met. First, early
memories, which are demonstrated behaviorally by
preverbal children, must subsequently be accessible
for verbal reporting after language is established. Al-
though it is clear that preverbal experiences may have
long-term effects on children’s behavioral responses,
there is no way to directly link a particular behavior,
even a manifestation of fear or anxiety, with the details
of a specific occurrence. Second, the accessible memo-
ries must be autobiographical and not just episodic in
nature. That is, they must represent the child’s mem-
ory for personal experiences that involve the individ-
ual, rather than general recall of events without the
incorporation of a personal context.

The evidence regarding children’s abilities to ver-
bally report early experiences after they have ac-
quired language is mixed. Bauer and her colleagues
(Bauer, Kroupina, Schwade, Dropik, & Wewerka,
1998), for example, found that 16- and 20-month-old
infants demonstrated nonverbal evidence of memory
at a 6-month delayed assessment. Children who were
20 months old at the time of exposure to the events
made utterances that provided verbal evidence of re-
call, whereas those in the younger group at the initial
sessions did not. It is interesting that productive vo-
cabulary at the time of exposure to the event was not
correlated with later verbal memory. The authors con-
cluded, “Children who likely encoded events without
the benefit of language are capable of subsequent ver-
bal mnemonic expression of them” (Bauer et al., 1998,
p. 675). It appears, however, that there is a lower age



P1: FXJ/FMO P2: FLW

Clinical Child and Family Psychology Review (CCFP) PP143-302284 April 26, 2001 17:33 Style file version Nov. 07, 2000

160 Gordon, Baker-Ward, and Ornstein

limit for the maintenance of information in memory
after long delays, at least when verbal access is re-
quired.

Although Bauer et al. provide evidence for de-
layed recall of very early experiences among older
toddlers, the extent to which their reports reflect au-
tobiographical memory is questionable. Howe (2000),
in a discussion of this work, notes that evidence for
autobiographical memory would include reports of
aspects of the personal experience of the laboratory
visit, not just the reconstruction of interactions with
objects. Bauer et al. (1998), although pointing out that
their research participants’ verbalizations included
specific episodic information about the overall event,
acknowledge uncertainty as to the extent to which the
reports represent autobiographical recall.

In contrast to the work of Bauer et al., Peterson
and Rideout (1998) clearly examined verbal reports of
an autobiographical memory among very young chil-
dren. The participants in this investigation were chil-
dren between 13 and 34 months of age who had had a
traumatic injury requiring emergency medical treat-
ment. Verbal interviews were conducted with the chil-
dren at 6-month intervals until 2 years after their acci-
dents. The presence of verbal narrative skills (defined
as the ability to talk about events that are removed
in time and space from the immediate context) at the
time of the event emerged as a determinant of sub-
sequent verbal memory. Children who were at least 2
years of age and who had narrative skills at the time
of the experience were able to report at least two cen-
tral components of the event after a delay of 2 years.
In contrast, although slightly younger children who
did not demonstrate narrative abilities at the initial
assessment provided some verbal information about
the experience, the majority of these accounts were
quite fragmentary and included substantial levels of
inaccuracy. In addition, there was little evidence that
preverbal memories could become verbally accessi-
ble. Only 2 of the 12 children in the youngest group
provided verbal information about the experience at
the 12-month delayed interview, when they had ac-
quired narrative skills. Moreover, there were some
concerns that these children’s reports represented as-
pects of family history conveyed by their parents after
the event, rather than the retention of initially en-
coded information.

In summary, although there is some emerging ev-
idence that young children can report aspects of expe-
riences that are encoded before the onset of produc-
tive language, it seems unlikely that such memories
are retained among children who are much younger

than 2 years of age at the time of the experience, at
least over the very long delays that often character-
ize legal proceedings. Further, the information that
is provided appears to be fragmentary and accom-
panied by inaccurate responses. For these reasons,
it can be concluded that, at least in most instances,
children cannot be expected to testify about events
that transpired before they were at least 2 years of
age.

AN INFORMATION-PROCESSING
PERSPECTIVE ON CHILDREN’S TESTIMONY

A simple conceptual framework based on the
stages of information-processing—that is, how infor-
mation is encoded, stored, and retrieved—allows one
to organize data relevant to the accuracy of children’s
testimony. Because inaccuracies in recall can result
from disruptions at any of these stages, this infor-
mal model can also be used to understand the range
of factors that can influence children’s remembering
(Gordon, Schroeder, Ornstein, & Baker-Ward, 1995;
Ornstein, Larus, & Clubb, 1991). This framework con-
sists of five broad themes: (1) not everything gets
into memory, (2) what gets into memory may vary
in strength, (3) information in memory changes over
time, (4) retrieval is not perfect, and (5) not everything
that can be retrieved is reported.

Encoding: Not Everything Gets Into Memory

In attempting to understand inaccuracies in chil-
dren’s memory reports, it is important to keep in mind
that simple exposure to an event, even a salient per-
sonal experience, is not sufficient to insure complete
encoding of the experience. In a study of memory for
a routine pediatric examination (Baker-Ward et al.,
1993), for example, children were interviewed imme-
diately after their checkups in order to obtain an esti-
mate of the extent to which they encoded the experi-
ence. Even when strong retrieval cues in the form of
very specific questions were provided, recall was not
perfect; the children reported 75%, 82%, and 92%, at
ages 3, 5, and 7, respectively, of the procedures that
comprised the examination. Such encoding failures
may arise from either selective attention in that indi-
viduals may not notice some aspects of their experi-
ences as they transpire, or from the failure to transfer
information from short-term to long-term memory af-
ter it enters the memory system.
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Selective Attention

A number of factors have been shown to influ-
ence the likelihood that information will be attended
to and encoded. One important determinant of en-
coding is what one knows about the event before it
occurs. Knowledge affects how an individual moni-
tors the world, interprets events, and selectively at-
tends to certain types of stimuli while ignoring other
types (Bjorklund, 1985; Chi & Ceci, 1987; Ornstein
& Naus, 1985). A considerable body of evidence in-
dicates that children’s understanding of the events to
which they are exposed will have a profound effect
on what is encoded and stored in memory (Clubb
& Ornstein, 1992; Nelson, 1986; Ornstein, Shapiro,
Clubb, Follmer, & Baker-Ward, 1997; Ricci & Beal,
1998). As an example, Goodman, Quas, Batterman-
Faunce, Riddlesberger, and Kuhn (1997) found that
prior knowledge of a stressful medical procedure pre-
dicted subsequent memory performance of children
aged 3 to 10 years, independently from the age of the
child.

Given that knowledge in most, if not all, do-
mains increases with age, there should be compara-
ble developmental differences in the types of specific
details that are noticed and encoded. There is, how-
ever, little research that identifies specific age-related
changes in the content of children’s memories. Eisen
and Goodman (1998) argue that what is memorable to
any individual child, regardless of age, and hence most
likely to be encoded, is anything that is personally
significant to that child. Events or actions that affect
a child’s sense of well-being, safety, or social accep-
tance are considered to be personally significant and
thus, more likely to be remembered (Goodman, Rudy,
Bottoms, & Aman, 1990). Similarly, others (Bowers
& Sivers, 1998; Howe, 2000) indicate that aspects of
an event are more likely to be encoded if they are
“interesting” or “distinctive,” either because they are
unexpected or emotionally arousing, to the child. Very
traumatic experiences, for example, may be remem-
bered very clearly despite a lack of prior knowledge
because of their distinctiveness. It has also been noted,
however, that high arousal, such as might occur dur-
ing a traumatic experience, results in a narrowing of
attention. Thus, many details of such an experience
may not be encoded because the child focuses on only
a few highly salient features (Bowers & Sivers, 1998).
In this regard, it is not surprising that children remem-
ber central features of even neutral events better than
more peripheral features (Fivush, Gray, & Fromhoff,
1987; Goodman, Hirschman, & Rudy, 1987). What is

central for a specific child depends on what is most
relevant to that child, including the most threatening
or most feared aspect of a traumatic experience.

In situations in which children lack knowledge
about an event, interactions with adults may com-
pensate for their developmental limitation. Fivush
(1998) argues that conversations about an event (as
opposed to simply labeling things) between children
and adults that occur as the event unfolds are a crit-
ical factor in determining the features that children
encode and remember. She suggests that these on-
going jointly constructed conversations provide chil-
dren with a better understanding of their experi-
ences and help them to attend to important aspects
of events. Indeed, several researchers have demon-
strated this linkage between adult–child conversa-
tions and superior subsequent memory performance
(Haden, Ornstein, Eckerman, & Didow, in press; Pipe,
Dean, Canning, & Murachver, 1996; Tessler & Nelson,
1994). Parents’ provision of information as events
unfold may supplement children’s relatively limited
knowledge and hence play a central role in the chil-
dren’s comprehension and subsequent memory for
novel experiences (Haden et al., in press).

Failure of Encoded Information to Reach
Long-Term Storage

Even when individuals attend to features of
their experiences, this information may never enter
long-term storage. The information-processing model
posits a sequence of steps through which experience
is transferred to long-term memory. Perceptions of an
event are held very briefly in a nonlinguistic, sensory-
based store, the sensory register. Unless sensory in-
formation about an event is immediately transferred
to short-term memory, it will fade without having en-
tered consciousness. Although there appear to be few
age related changes in the total capacity of the sensory
register, the likelihood that information will be moved
to the next level of information-processing increases
substantively with age (Schneider & Bjorklund, 1998).
This has been attributed to both changes in strate-
gies, such as selective attention, and developmental
increases in processing speed.

When perceptions enter consciousness, they are
held in short-term working memory (STWM). This
stage of information-processing has been compared
with RAM in a computer (Goldhaber, 2000). STWM,
like RAM, can get information from permanent
memory storage as well as external sources. Hence,
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perceptions of new experiences can be transformed
in short-term memory through integration with pre-
viously stored material. An implication of the active
processing of information in STWM is that the stored
representation transferred to long-term memory is
to some extent an interpretation of the experience,
rather than a veridical representation of the action as
it transpired. That is, memory is not like a videotape
that can be replayed at any time. Rather, in encoding
an event, the individual constructs a coherent story of
the experience out of fragments of memories and per-
ceptions that are combined or blended (Baker-Ward,
Ornstein, & Principe, 1997; Bowers & Sivers, 1998).

STWM increases substantially with develop-
ment. This increase, however, does not appear to be
attributable to simple changes in the capacity of short-
term memory storage (Schneider & Bjorklund, 1998).
If this were the case, age-related improvements would
be observed in memory span regardless of the type of
information that is to be remembered. In contrast to
such a domain-general improvement, memory span is
domain-specific; that is, it differs for an individual on
the basis of his or her interest and knowledge in the
content of the to-be-remembered information. More-
over, knowledge appears to affect memory span by
increasing speed of processing. Although neurolog-
ical development (such as myelinization of areas of
the cortex) is likely to have some effects on speed
of processing, this important variable must be under-
stood in terms of experiential as well as maturational
influences (Schneider & Bjorklund, 1998).

It is clear from this brief overview that simple
exposure to an event, even a salient personal expe-
rience, is not sufficient to insure complete encoding
of the experience. The likelihood that a detail of an
event will be encoded and subsequently become a part
of permanent memory is influenced significantly by an
individual’s prior knowledge and the nature of the ex-
perience itself. Developmental differences in memory
capacity must be interpreted within the context of a
child’s knowledge in a particular domain and the ex-
tent to which the event in question is consistent with
or distinct from that knowledge. Simply put, what we
already know determines, to a large extent, what we
can and cannot remember.

Memory for Stressful and Traumatic Experiences

Given that child witnesses will undoubtedly be
asked to remember experiences that are quite stress-
ful, considerable research has been devoted to de-

termining the effects of high levels of stress on the
encoding and storage of information in memory (see
Cicchetti & Toth, 1998 for a review). Many of these
investigations have examined children’s memory for
medically indicated procedures that typically invoke
some level of distress among children, including emer-
gency room treatment (Peterson & Bell, 1996) and
urinary catherization-procedures (Goodman & Quas,
1997; Merritt, Ornstein, & Spicker, 1994). Although
the relation between stress and recall has been the
subject of considerable past debate, the accumulation
of evidence now supports the conclusion that, when a
significant relation is revealed, higher levels of stress
are predictive of lower levels of remembering (see
Ornstein, 1995). These findings are consistent with
expectations based on the Yerkes–Dodson law that
postulates an inverted-U–shaped relation between
arousal and performance. In general, when stress is
moderate, recall may be enhanced; in contrast, when
stress is very high (or very low), memory performance
is debilitated (see Gold, 1987; Pezdek & Taylor, in
press).

It should be noted that a considerable amount
of complexity is masked by this general conclusion
regarding the relation between stress and recall.
As noted earlier, indicators of stress and memory
performance are not always associated, even when
presumably stressful events are under investigation.
Moreover, different indicators of stress are not always
correlated with each other within the same investi-
gation and the relation between stress and memory
may differ across multiple assessments. Merritt et al.,
for example, found that a fine-grained observational
measure of children’s distress during a painful inva-
sive medical procedure was correlated with children’s
total recall for component features of the procedures
during an interview conducted shortly after the ex-
perience. This measure, however, was not associated
with memory performance as assessed 6 weeks after
the procedure. Moreover, a physiological indicator of
stress obtained through salivary cortisol assays was
unrelated to the observational data or to measures of
memory.

At this point in time, it appears clear that the
effects of stress on children’s memory must be inter-
preted within the context of multiple influences on
performance. Individual difference variables in areas
such as temperament (specifically reactivity to stress),
psychopathology (e.g., depression or generalized anx-
iety), coping style, and even parental attachment
may mediate the relation between stress and mem-
ory (Goodman et al., 1997; Howe, 1998). In addition,
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intervening experiences between a stressful event and
delayed memory assessments, including relevant nat-
urally occurring or therapeutic adult–child conversa-
tions, may affect children’s understanding and con-
sequently, the likelihood that specific details of the
experience will be subsequently reported (Fivush,
1998). Also, the constructive processes that charac-
terize memory for everyday events apply to traumatic
experiences, as well. For example, in contrast to the
widespread belief that “flashbulb” memories for very
salient events remain vivid and accurate after long
delays (see Brown & Kulik, 1977), prospective in-
vestigations of children’s reports of the Challenger
explosion revealed both forgetting and reconstruc-
tive errors (Warren & Smartwood, 1992; also see
McCloskey, Wible, & Cohen, 1988, for similar find-
ings with adults).

The personal significance of the emotions
aroused by an event is another important factor in
understanding how well stressful experiences will be
remembered. In a review of laboratory research ex-
amining the linkage between emotion and memory,
Bowers and Sivers (1998) conclude that there are two
consistent findings. First, when the emotions that are
aroused are relevant to or caused by an experience,
memory for that information, particularly informa-
tion that is perceived of as personally meaningful, is
enhanced. Second, when the emotion aroused is ir-
relevant to the experience (such as in the case of test
or performance anxiety or chronic generalized anx-
iety) memory is reduced or diminished. Maltreated
children, for example, tend to focus their attention on
aggressive stimuli and have difficulty screening out
distracting information, presumably because of their
ongoing experience of abuse. This effect has obvi-
ous implications for encoding and remembering ag-
gressive versus more neutral information (Pollack,
Cicchetti, Klorman, & Brumaghim, 1997; Pollack,
Cicchetti, & Klorman, 1998).

In addition, aspects of emotional development
affect an individual’s personal experience, such that
the same event may induce very different degrees of
arousal for children with different histories. As an
example, children who demonstrate insecure parent–
child attachment behavior have been shown to have
higher salivary cortisol levels (indicating greater dis-
tress) when faced with a stressful experience than do
children who have a more secure attachment relation-
ship (Hertsgaard, Gunnar, Erickson, & Nachmias,
1995). Further, consistent with the general finding
that high levels of arousal negatively impact re-
call, children with insecure attachment designations

make more errors when recalling a stressful medical
procedure than do more securely attached children
(Goodman & Quas, 1997).

Some questions remain about the extent to which
work with analog events such as medical procedures
can be generalized to memory for the traumatic ex-
periences that are the subject of legal proceedings.
Despite similarities in discomfort and bodily con-
tact, there are also important differences in parentally
sanctioned and medically indicated treatments and
the violation and violence of abuse. Nonetheless, re-
cent work on memory for trauma has investigated
whether or not the brain represents and stores trau-
matic experiences differently than everyday autobio-
graphical memories (see Nadel & Jacobs, 1998). The
data suggest that various aspects of an experience are
represented in different parts of the brain. The amyg-
dala is particularly important in memory for emo-
tionally charged events. In contrast, the hippocampal
formation functions to integrate event memories rep-
resented diffusely in different brain areas. Stress has
a differential impact on these two separate areas and
hence on alternative aspects of explicit memory. Stress
appears to enhance the function of the amygdala, re-
sulting in the strengthening of memories served by this
structure. Alternatively, too little or too much corti-
costerone, the hormone produced by stress, appears
to disrupt the function of the hippocampus and hence
reduces the likelihood that the details of an experi-
ence are integrated into a coherent memory. As a
result, memories for trauma may be represented as
fragments, rather than as integrated event sequences
(Nadel & Jacobs, 1998).

Other work indicates that chronic stress may ac-
tually lead to changes in brain structure, specifically
in areas associated with learning and memory and
that young children, because of their rapidly devel-
oping brains, may be particularly vulnerable to this
effect (Nelson & Carver, 1998). It is interesting that
women with histories of childhood physical and sex-
ual abuse show elevated physiological responses to
stress when compared with nonabused control par-
ticipants (Heim et al., 2000). As research in the area
of brain function, trauma, and memory progresses,
it may help to explain some of the unusual symp-
toms of posttraumatic stress syndrome (i.e., intrusive
recollections of the trauma, nightmares, and flash-
back memories) and the often fragmentary and jum-
bled nature of memory for highly traumatic experi-
ences. Moreover, these findings are consistent with
the increased likelihood of generating false memories
among women with abuse histories (Bremner, Shobe,
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& Kihlstrom, 2000). Because constructive processes
apply to memories for trauma as well as everyday ex-
periences, events that are stored as fragments may be
particularly vulnerable to reconstructive error.

Storage: What Gets Into Memory May
Vary in Strength

Given that details of an event are encoded and
stored, many factors can potentially influence the
strength of the resulting trace in memory and con-
sequently the ease with which information may be
retrieved at a later time. The extent to which informa-
tion is embedded in a coherent, well-organized knowl-
edge structure is one important determinant of the
likelihood that it can be subsequently retrieved. Infor-
mation that is less strongly elaborated within such a
semantic network is also more subject to suggestibility
(Pezdek & Roe, 1995). Stronger representations may
be readily retrieved, even in response to open-ended
questions, whereas weaker traces are more likely to
be forgotten or may require more specific questions
to be remembered. Several factors have been shown
to influence the strength of the memory representa-
tion including whether one actively participates in an
experience or watches others, the age or developmen-
tal status of the individual, and the amount of expo-
sure to the events in question.

Participant Versus Observer

Considerable research has documented that chil-
dren remember events in which they participate bet-
ter than those that they merely witness (Bauer et al.,
1998). Active participation results in more detailed
memories (Baker-Ward, Hess, & Flanagan, 1990) as
well as increased resistance to suggestion or mislead-
ing information (Rudy & Goodman, 1991), and this
is especially true for preschool children. Bauer et al.
(1998) argue that the superior memory that typically
results from active participation may be a function
of the tendency to pay attention to and encode fea-
tures of events that are most relevant to the self.
This is consistent with the argument that personally
experienced events have greater trace strength be-
cause of the extent to which encoding benefits from
greater knowledge. Thus, Bauer et al. hypothesize
that certain types of witnessed events, such as those
involving violence or abuse of a significant other,
might be remembered as well as other more benign

participatory experiences. Supporting this possibility,
Baker-Ward et al. (1990) found that the advantages of
participation over observation in children’s reports
of a laboratory play event were present when ran-
domly assigned classmates were observed, but were
not present when the observed individuals were close
friends.

Age

With increasing age, there are corresponding
changes in a variety of cognitive functions that affect
the acquisition and storage of information in the mem-
ory system. Other influences being equal, older chil-
dren will acquire more information from compara-
ble exposure to an event and will maintain a stronger
memory trace than will younger children. This effect
can be attributed to age-related changes in process-
ing speed as well as the availability of more efficient
strategies and an increased knowledge base (Ornstein
et al., 1997). Moreover, it is likely that the age differ-
ences in forgetting that are commonly found in stud-
ies of autobiographical memory (e.g., Baker-Ward
et al., 1993) reflect corresponding decreases in the
strength of the underlying memory representations.
Thus, the strength of the memory representation di-
minishes less over time for older as compared with
younger children. As a result, stored representations
of experiences become more difficult to access over
time, especially among younger individuals (Howe &
O’Sullivan, 1997).

A recent theoretical perspective on children’s
memory, Fuzzy-Trace Theory (e.g., Brainerd &
Reyna, 1990; Reyna & Brainerd, 1995), postulates de-
velopmental differences in the nature of stored event
representations. Within the context of this frame-
work, every experience is thought to result in the es-
tablishment of multiple, independent memory traces.
These representations can be ordered on a contin-
uum ranging from verbatim traces, which are fairly
exact representations of specific aspects of the event,
to more imprecise “fuzzy traces,” which preserve only
the gist of the experience. Although even young chil-
dren can extract gist, they are biased toward encod-
ing and retrieving verbatim traces until the early el-
ementary school years. In contrast, whereas older
children and adults also store verbatim traces, they
are biased toward extracting gist. Because verbatim
traces decay more rapidly than gist does, preschoolers
demonstrate greater rates of forgetting than do older
individuals.



P1: FXJ/FMO P2: FLW

Clinical Child and Family Psychology Review (CCFP) PP143-302284 April 26, 2001 17:33 Style file version Nov. 07, 2000

Children’s Testimony 165

Amount of Exposure

Variations in the frequency and duration of ex-
posure to an event are associated with differences in
the strength of the resulting memory trace. Thus, in
the case of a single occurrence of an event, the longer
the exposure time to relevant features, the stronger
will be the resulting representation in memory. Trau-
matic events to which one is exposed only briefly
may be exceptions to this rule because of their dis-
tinctiveness (Howe, 2000). Hence, aspects of unique,
traumatic events may sometimes be well remembered
(e.g., Bahrick et al., 1998), particularly when these
experiences can be openly discussed (Fivush, 2000).
Very young children may not have the requisite expe-
rience from which to construct a coherent representa-
tion of this type of event, however, (Bauer et al., 1998)
and as a result, their recall may be more fragmented
and less consistent than that of older children.

Another factor associated with greater trace
strength is the repetition of an experience. All other
characteristics being equal, repeated exposures to a
stimulus will yield stronger representations and con-
sequently better recall (Marche, 1999; Pezdek & Roe,
1995). Fivush and Hammond (1989), for example, ex-
posed 2-year-old children to a novel laboratory play
event, and provided half of the children with a reen-
actment of the play scenario after a delay of two
weeks. Memory was assessed among all the partici-
pants 3 months after the initial visit through a reen-
actment of the previous playroom experience. The
children who received the additional exposure to the
event, in comparison to those who did not, demon-
strated more recall at the final assessment. Similarly,
Powell, Roberts, Ceci, and Hembrooke (1999) re-
cently reported that children who experienced a re-
peated event were more accurate than those who were
exposed to one presentation when memory for the
components of the event that remained consistent
across repetitions was examined.

Fuzzy-Trace theory provides an explanation for
the beneficial effects of repeated exposure to events
on memory among young children. When an event is
repeated with some variation in details, multiple ver-
batim traces containing conflicting information are
produced. Because the verbatim traces are now in-
consistent, young children may be encouraged to rely
more on gist traces. This can result in less forgetting
because gist traces are maintained over longer periods
of time than are verbatim traces (Powell et al., 1999).

It should be noted, however, that repeated expo-
sures to an event can have negative as well as positive

effects on children’s memory performance. Children
who repeatedly experience an event form “scripts”
(defined as generic representations of familiar events:
Nelson, 1986) for the common features across the
episodes. Scripts enhance recall for the general struc-
ture of the experience at the expense of memory
for particular episodes of the event (Hudson, 1990;
Powell & Thomson, 1997). Thus, recall of repeated ex-
periences may represent the child’s memory of what
“usually happens” rather than the details of a specific
episode. Powell et al. (1999), for example, found lower
levels of recall for features of an event that varied
across repetitions than for features that were consis-
tent. Based on analysis of the patterns of the children’s
intrusion errors, they concluded that repetition may
increase the likelihood of confusing what happened
when.

Storage: The Status of Information in Memory
Changes Over Time

Information that has been successfully encoded
and stored in memory is not frozen. Rather, mem-
ory is subject to a number of important influences
over time and the status of information in memory
can be altered in the interval between the occurrence
of the event and the memory “test.” Stored informa-
tion can be updated or modified, and the strength of
the memory trace may increase or decrease. These
changes can occur through several processes with po-
tentially different consequences for the accuracy of
children’s subsequent reports. Both the passage of
time and prior knowledge exert a substantial influence
on the underlying memory representation. Moreover,
children may be exposed to a variety of experiences in
the time between encoding and recall, some of which
act to strengthen memory, whereas others interfere
with recall performance.

The Length of the Delay Interval

As discussed in the preceding section, memory
traces can deteriorate over time. Accordingly, the
more closely the interview or testimony follows the
event, the greater the likelihood of obtaining accu-
rate and complete accounts of the details of children’s
experiences. Unfortunately, it is common for child
witnesses to provide testimony weeks, months, and
even years after the events in question. Hence, the
effects of the delay interval on event memory is an
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important consideration in evaluating a child’s capac-
ity to testify.

Considerable research has shown that preschool
children’s recall of experienced events, both traumatic
and nontraumatic, can be quite good even over rela-
tively long periods of time (Bauer et al., 1998; Fivush
& Hammond, 1990; Fivush & Shukat, 1995; Howard
et al., 1997). Peterson and Rideout (1998), for ex-
ample, demonstrated that children who were at least
26 months of age at the time of an accidental injury
and visit to the emergency room, accurately recalled
the details of these experiences even after a 2-year
delay. Similarly, Schwarzmueller et al. (1996) found
that 8-year-old children could accurately recall events
that had occurred when they were as young as 31/2

years old. Despite this remarkable display of memory,
there was evidence of forgetting over these long de-
lays in each of these studies, consistent with forgetting
curves that reflect children’s memory in general (Kail,
1989; Schneider & Pressley, 1997). Moreover, oth-
ers have documented that the younger the child the
more vulnerable he or she is to forgetting over time
(e.g., Baker-Ward et al., 1993; Brainerd, Kingman, &
Howe, 1985; Goodman et al., 1990; Ornstein, Gordon,
& Larus, 1992; Poole & White, 1993). The exception to
this appears to be long-term memory for particularly
distressful experiences. Peterson (1999), for example,
found no age differences in forgetting for an acciden-
tal injury among 2- to 13-year-old children.

Prior Knowledge

In general, as the interval between encoding
and retrieval increases, the memory trace becomes
weaker, and it is increasingly likely that the informa-
tion in memory will be altered as a result of prior
knowledge. Research on scripts documents one way
in which memory can change as a result of prior
knowledge. As memory for a particular episode fades
over time, children are likely to assume that what
usually happens actually occurred in this instance.
Myles-Worsley, Cromer, and Dodd (1986), for exam-
ple, demonstrated that over a 5-year period, children’s
memories of events experienced in a preschool class
increasingly came to be reconstructions involving a
combination of actual remembered information and
general knowledge about similar experiences. Thus,
with the passage of time, the details of a particular
experience may be forgotten and the information in
memory altered to be more consistent with what a
child knows usually happens. To the extent that the

particular episode is consistent with the script, the
report may remain accurate although detail may be
lost.

Such reliance on event scripts, however, can lead
to inaccurate reports when a specific experience is
inconsistent with general expectations for an event.
Ornstein and colleagues (Ornstein, Merritt et al.,
1998) examined children’s memory for a specially de-
signed pediatric examination, in which some typical
procedures (e.g., checking the heart) were omitted
and some novel components (e.g., measuring head
circumference) were included. Few intrusions were
observed at the initial interview; however, after a
12-week delay, the children in some conditions spon-
taneously reported more than 20% of the expected-
but-omitted features, while reporting essentially no
other type of false information. In this situation, the
change over time in the children’s accounts resulted
in the inclusion of inaccurate information. Moreover,
the falsely reported actions, because they were re-
ported without prompting and included as much elab-
orative detail as the correctly reported components,
met criteria for credibility (see Gordon & Follmer,
1994).

Changes in Knowledge and Beliefs

An additional type of change over time is ob-
served when stored memories of past experiences
become more consistent with individuals’ current
knowledge and beliefs. Knowledge gained at a later
date (i.e., as a child develops and learns more about
how the world operates) may influence recall long af-
ter the event in question has occurred (Ornstein et al.,
1991). Similarly, individuals whose attitudes change
through either natural or experimenter-provided ex-
periences subsequently report their initial attitudes
in a manner more consistent with their changed
views (see Ross, 1989). In these cases, however, it
must be recognized that what is remembered at a
later time represents a reinterpretation of the in-
formation that was originally encoded into memory,
and, as such, the details recalled may be substan-
tially altered. Greenhoot (2000), for example, read
kindergarten children stories that included ambigu-
ous actions by a central character, and subsequently
provided information about the character’s typical
behavior. Experimenter-provided information about
a character’s typical behavior affected kindergarten
children’s subsequent memory of ambiguous actions
that occurred within a previously presented story. On
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the basis of the new information, the children al-
tered their previous reports of the story. Thus, it is
possible that experiences intervening between young
witnesses’ experiences and their subsequent legal tes-
timony could provide an interpretative context that
might similarly alter recollections.

If memories can be altered through the provi-
sion of additional information, stereotyping can be
expected to produce even stronger effects. Leichtman
and Ceci (1995) found that children who often heard
“Sam Stone” described as a clumsy person reported
that he had broken the toys that were found to be dam-
aged after he made a brief and uneventful visit to the
classroom. Such reconstructive processes could obvi-
ously have negative effects on the accuracy of chil-
dren’s testimony. For example, young witnesses who
are told that their help is needed in keeping a bad
person from hurting other children (as occurred in
the prosecution of Kelly Michaels; see Ceci & Bruck,
1995), may selectively interpret and report neutral in-
formation as consistent with the stereotype of the de-
fendant as a “bad person.”

It should be noted that the process of alteration
to the stored representation could feasibly safeguard
as well as threaten the accuracy of a subsequent re-
port. For example, information encoded after an event
could enhance a child’s understanding of the expe-
rience by providing links between component fea-
tures or by adding elaborative detail to the repre-
sentation. This modified event representation might
increase trace strength and could facilitate retrieval
(see Baker-Ward et al., 1997).

Exposure to Misleading Information

Considerable research has demonstrated that in-
dividuals exposed to information that is misleading or
inconsistent with their experiences during the inter-
val between encoding and retrieval typically perform
less well during memory interviews than do those
who do not receive such information (e.g., Loftus,
1979; Loftus & Palmer, 1974; Principe, Ornstein,
Baker-Ward, & Gordon, 2000; Roberts et al., 1997).
Exposure to misleading information can occur dur-
ing the course of memory interviews (in the form of
suggestive or very specific questions), before the inter-
view occurs (e.g., conversations with parents or other
family members), or in-between multiple interviews
(e.g., some therapeutic procedures, television news
or newspaper reports, reading stories about similar
events).

Despite the fact that almost everyone is to some
extent vulnerable to this type of suggestion, preschool
children have been consistently found to be more
so than older children and adults (Ceci & Bruck,
1995; Bruck et al., 1998; Bruck, Ceci, Francouer, &
Barr, 1995; Loftus & Pickrell, 1995; Poole & White,
1993). Indeed, Leichtman and Ceci (1995) demon-
strated that preschool children will provide elabo-
rate details about things that did not happen when
they are subjected to pre- and postevent suggestive
information. Moreover, some children will hold to
their misguided beliefs even in the face of attempts
by parents and experimenters to convince them that
these things never happened (Ceci, Huffman, Smith,
& Loftus, 1994; Levine, Stein, & Liwag, 1999). Bruck
et al. (1995) extended this work by showing that mis-
leading information (i.e., the shot didn’t hurt; the child
didn’t cry much) provided at the time of a physical ex-
amination, coupled with repeated interviews that con-
tained suggestions consistent with the misleading in-
formation, led to changes in 5-year-olds’ perceptions
of how much a previous innoculation had hurt, how
much they had cried, and who had administered the
shot.

A variety of other factors have been shown to
increase the tendency to alter children’s reports and
presumably their memory representations. The timing
of exposure to misleading information is one exam-
ple. Information that is inconsistent with the child’s
experience has been shown to be more detrimental
to memory accuracy, in the absence of repeated sug-
gestive interviews, when it is provided just before the
memory interview rather than earlier in the delay in-
terval (Marche, 1997; Warren & Lane, 1995). This re-
flects the fact that memories are more vulnerable to
distortion when the memory trace has weakened with
the passage of time. That is, it is easier to recognize and
reject information that is inconsistent with our experi-
ences when that information is provided more closely
in time to the event in question. Indeed, the study by
Ceci, Huffman et al. (1994) indicates that suggestibil-
ity effects increase over the course of interviews that
are repeated over time.

A second factor that has been shown to increase
suggestibility is the perceived authority or credibility
(or both) of the person providing the misinformation.
Children are more suggestible, for example, when
the misleading information is presented by an adult,
as opposed to another child (Ceci, Ross, & Toglia,
1987), when the adult is perceived of as being more
rather than less credible, knowledgeable, or authorita-
tive (Simpson & Guttentag, 1996; Templeton & Hunt,
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1997; Toglia & Ross, 1991), and when the misleading
information is provided by a familiar and trusted per-
son versus a stranger (Jackson & Crockenberg, 1998).

To what extent do inaccuracies in children’s re-
ports stem from changes in stored memory represen-
tations following exposure to inconsistent informa-
tion as opposed to compliance or other social demand
characteristics? From the perspective of Fuzzy-Trace
Theory, there is a cognitive basis for the persistence of
false memories (Brainerd, Reyna, & Brandse, 1995).
As presented in this framework, information about
events is stored as both precise verbatim traces and
as the gist of the experiences. Questions about events
that actually occurred can cue the retrieval of verba-
tim memories, resulting in the definite recollection of
having experienced the action in question. In contrast,
children who incorrectly accept misleading questions
(i.e., produce false alarms) are likely to have retrieved
the gist of an action that is similar to that referenced
in the misleading probe. A vague feeling of familiar-
ity with the suggested action may result, because of
some congruence between the gist trace and the in-
formation conveyed in the misleading question. As
time passes and verbatim traces become inaccessible,
memory-based false alarms may be as stable as correct
responses. Hence, when misleading probes activate
related gist traces, simply testing a child’s memory can
result in the creation of stable incorrect responses as
well as the maintenance of correct responses. The per-
sistence of incorrect responses in some circumstances
raises doubts about the validity of the use of consis-
tency across interviews as a criterion for credibility
(Brainerd & Mojardin, 1998).

In a recent discussion of the underlying bases
of suggestibility, Bruck and Ceci (1999) note that
some cognitive distortion is likely, in light of devel-
opmental changes in basic memory processes. Fur-
ther, they note that in several investigations, chil-
dren have continued to provide false reports even
when they are asked to substantiate their claims or
are given an additional opportunity to respond cor-
rectly. They also note, however, that previous false
memories tend to fade over time when the sugges-
tions have ceased. Bruck and Ceci conclude by pre-
senting the hypothesis that “. . . a more detailed in-
spection of children’s responses over time will re-
flect a more complex condition with a comingling of
social (compliance) and cognitive (memory) factors
. . . children may start out knowingly complying to sug-
gestions, but with repeated suggestive interviews, they
may come to believe and incorporate the suggestions
with their memories” (p. 434). It is interesting to note

that recent research indicates that these “false mem-
ories” may not persist over very long periods of time.
Huffman, Crossman, and Ceci (1997) reported that
after a 2-year delay, children “recanted” previously
established false memories 77% of the time, whereas
they maintained accurate memories 78% of the
time.

Retrieval: Retrieval Is Not Perfect

The final phase of the memory process involves
retrieval of the stored information. An original as-
sumption of the information-processing approach
was that, if information entered long-term mem-
ory, it remained there permanently and could be re-
trieved at any time, assuming that an effective cue
was present (Shiffrin & Atkinson, 1969). In con-
trast to this view, it now appears that some memo-
ries are at least temporarily unrecoverable in their
original form. Some explanations for retrieval fail-
ures emphasize information-processing determinants
of recall, including the organization of the event rep-
resentation in memory and the absence of effec-
tive retrieval strategies. From this perspective, the
child’s role in a recall failure is passive; the lack of
retrieval is attributed solely to the absence of the
needed information-processing components. Other
approaches focus on psychological processes that ac-
tively prohibit the retrieval of experiences associated
with psychological distress.

Factors Associated With the Likelihood of Retrieval

Assuming that a representation of an event re-
mains in memory, several major factors are impor-
tant in determining whether the information will be
reported during a memory interview. First, as noted
earlier, the absence of an effective retrieval cue is
a widely accepted reason for retrieval failure. An
interviewer’s questions can be seen as representing
one type of retrieval cue. In order to be effective, a
cue must be part of the context that was present at
the time of encoding (Tulving & Thompson, 1973).
The encoding context involves multiple dimensions,
including information that was presented along with
the target material, prior memories and knowledge
that were activated during the encoding of the target
information, the physical environment in which en-
coding occurred, and the individual’s internal state at
the time of encoding. As an example, simply being
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interviewed in the room in which an experience took
place, in comparison to being interviewed in a neu-
tral location has been shown to increase 5- to 7-year-
old children’s recall (Priestley, Roberts, & Pipe, 1999,
Experiment 1).

Another factor that influences retrieval is the
extent to which the representations of aspects of
the event are embedded in an extensive knowledge
structure (Bjorklund, 1987). Such a knowledge struc-
ture is an important determinant of trace strength.
In addition, when information is incorporated in
a rich knowledge base, a greater number of cues
are effective in activating the memory of the target
material.

An additional influence on the likelihood of re-
trieval is the distinctiveness of the event under consid-
eration (see Howe, 2000). Distinctiveness is defined
as the extent to which to-be-remembered informa-
tion stands out from a background context. When
one item in a list of to-be-remembered words repre-
sents a different semantic category than the remain-
ing items, for example, the distinctive item is mem-
orized more quickly and retained longer than the
others. This phenomenon, which has been studied ex-
tensively in adults, is described as the von Restorff
Effect. Howe argues that distinctiveness is equally
important in natural environments, although this phe-
nomenon is difficult to investigate in a controlled man-
ner. In an extensive investigation of 2- to 13-year-old
children’s memory for an injury and resulting hospital
treatment, Peterson (1999) provides evidence for the
importance of distinctiveness in memory. Two years
after the event, the children recalled more details re-
garding the injury than the treatment. Peterson noted
that the majority of the children had visited the emer-
gency room on multiple occasions, and argues that the
uniqueness of the injury contributed to the greater re-
call of this component of the event, as compared with
the emergency room procedures.

Finally, the extent to which children can use re-
trieval strategies, defined as planful operations used
to access stored information (Schneider & Bjorklund,
1998), affects the likelihood of recall. As reviewed by
Schneider and Bjorklund, the ability to actively search
the long-term memory store effectively develops rela-
tively late in childhood. Hence, preschoolers and even
younger elementary school-aged children cannot be
expected to spontaneously use retrieval strategies in
recalling experiences, and their reports may conse-
quently provide a real underestimation of what they
know about an event. To some extent, an effective
interviewer may compensate in part for this develop-

mental limitation by providing young witnesses with
specific directions for searching their memories (see
Fisher & Geiselman, 1992).

Hidden Memories of Childhood Abuse

An emotionally charged controversy surrounds
the possibility that childhood sexual abuse may not
be recalled because of the operation of psycho-
logical defense mechanisms and that the memories
may be subsequently recovered during psychother-
apy or in the context of other experiences (cf. Alpert,
Brown, & Courtois, 1998; Ornstein, Ceci, & Loftus,
1998). A full discussion of this complex issue is well
beyond the scope of this paper (for reviews, see
Pope & Brown, 1996; Putnam, 1997; Roediger &
Bergman, 1998). It should be noted, however, that
children’s responses to painful experiences have clear
implications for information-processing, regardless of
whether or not the concept of psychological repres-
sion is accepted. Dissociation (i.e., isolating the self
from a painful thought or experience) is very com-
mon among children, particularly preschoolers, and
is thought to be an adaptive mechanism for coping
with stress. To the extent that this distancing cur-
tails the encoding of an experience, memory fail-
ures can result (Eisen & Goodman, 1998). In this
instance, components of the event simply do not
exist in memory. Dissociation could also limit ac-
cess to representations that exist in memory and
are hence potentially retrievable. This could arise
if memories for traumatic experiences exist as rel-
atively isolated representations (for example, be-
cause memories for the traumatic experience are
not linked to other memories involving the critical
components of the event) and hence the number of
cues that can gain access to the representation is re-
duced.

In contrast to dissociation, Eisen and Goodman
(1998) suggest that it is also possible that individu-
als may banish memories of threatening experiences
from consciousness after they have been encoded.
Because the memory was actually encoded in these
instances, it is possible that it may be subsequently
retrieved when the appropriate cues are presented.
Hence, adults who have “repressed” painful memo-
ries may be stimulated to recall the childhood trauma
when they encounter a related experience, perhaps
one associated with rearing their own children. It is
important to note, however, that adults can be induced
to construct pseudomemories of events that did not
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occur (Loftus, 1993), and the risk of this happening
when suggestive “memory recovery” techniques (e.g.,
hypnosis, guided imagery, journalling) are used is
very high (see Lindsay & Read, 1994, for an analy-
sis of the therapeutic practices that are most likely to
result in the generation of such pseudomemories).

Despite many areas of disagreement about hid-
den memories of early trauma, the APA Working
Group on Investigation of Memories of Childhood
Abuse (1998), a group of psychologists represent-
ing widely disparate positions on the issue of hidden
memories of early trauma, outlined the following ar-
eas of agreement: (1) Most people who were abused
as children remember all or at least part of what hap-
pened to them; (2) It is possible to remember instances
of abuse that have been forgotten for a long time; (3) It
also is possible to construct convincing pseudomemo-
ries of things that did not occur; and (4) There is much
yet to be learned about the process of remembering
childhood trauma.

Retrieval: Not Everything That Can Be
Retrieved Is Reported

Even when information can be retrieved from
memory, it may not always be reported. Children of
elementary school age may be hesitant to disclose
actions they associate with embarrassment or shame
(Saywitz et al., 1991). Preschoolers’ reports also may
be constrained by the desire to avoid disclosing un-
comfortable experiences. In addition, developmental
limitations and individual differences among children
in such areas as language, temperament, emotional
status, and intelligence can influence the reporting of
information during an interview (Saywitz, in press),
particularly among preschool children. Hence, in the
absence of optimal interviewing, younger children’s
reports can underestimate the amount of information
they may have in memory. Moreover, differences in
interviewer behavior and the context of the interview
itself also affect the accuracy and completeness of chil-
dren’s memory reports (Ceci & Bruck, 1995; Poole &
Lamb, 1998).

Language Development

A child’s level of language competency, at the
time of both encoding and retrieval, can have an
important impact on memory performance, particu-
larly that of the preschool child (Saywitz, in press;

Walker & Warren, 1995). With increases in age, there
are corresponding changes in the ability to use nar-
rative structure to report what can be remembered
(Mandler, 1990). It is likely that some of the age-
related improvement in children’s recall (as discussed
earlier) stems from these increases in narrative skill
(Peterson & Rideout, 1998).

Because preschool children’s limited verbal skills
are reflected in their difficulty in reporting all of the
information they may remember, efforts have been
made to enhance their reports through the use of dolls
or other props. The results of this research have been
consistent in indicating that the use of these types of
contextual supports is not effective in improving the
accuracy of children’s memory reports (Gordon et al.,
1993; Greenhoot, Ornstein, Gordon, & Baker-Ward,
1999; Steward & Steward, 1996). Indeed, Bruck et al.
(1995) found that using anatomically detailed dolls
to interview 3-year-olds about a physical examina-
tion resulted in greatly increased false reports of gen-
ital touching and other inappropriate sexual actions.
Similarly, Goodman et al. (1997) reported that use
of dolls and other props increased inaccuracy among
younger children. They also found, however, that use
of dolls elicited more correct information than did free
recall among older children (see also Gordon et al.,
1993).

Children’s level of language competency also can
affect their ability to understand and respond to the
syntactic constructions, or the vocabulary (or both)
used by interviewers (Carter, Bottoms, & Levine,
1996; Saywitz, Nathanson, & Snyder, 1993). Children
may not be aware of when they do not understand
complex questions and typically do not report these
comprehension failures (Carter et al., 1996). Yet, chil-
dren usually try to answer any question, even those
they do not understand. As Saywitz and colleagues
(Saywitz & Snyder, 1993; Saywitz et al., 1993) point
out, children may think that they understand a term
when, in fact, they do not (e.g., allegations = alliga-
tors). Saywitz and Snyder (1993) demonstrated that
school-age children can be trained to monitor their
comprehension of complex questions and indicate
when they do not understand. This work and that of
others (e.g., Gee, Gregory, & Pipe, 1999) indicates that
preinterview training designed to discourage guessing
and compliance can successfully enhance the memory
performance of trained school-aged children as com-
pared with untrained children. The extent to which
this type of training is effective for preschool children
is not yet known, however.
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Personality/Temperament Characteristics

Individual differences in temperament have been
shown to influence children’s recall performance.
Gordon et al. (1993), for example, found that children
who were more at ease in new situations (adaptabil-
ity) than were their peers provided more information,
both verbally and nonverbally, about a physical ex-
amination. Similar findings were reported by Merritt
et al. (1994) in their study of young children’s recall
of the details of an invasive radiological procedure.
In this study, both adaptability and the tendency to
approach others (as opposed to withdrawal or shy-
ness) were found to correlate strongly with recall. It
is likely that these and other personality characteris-
tics interact with the interview setting and process to
influence recall performance. That is, children who are
more outgoing and adaptable adjust better to being
interviewed and, as a result, are able to retrieve more
information from memory. Further, it seems reason-
able to expect that the performance of younger chil-
dren would be more affected by temperament than
that of school-aged children, who have had extensive
experience with structured settings that require them
to regulate their behavior.

Another individual difference variable that may
affect memory performance is suggestibility. There
is some evidence that suggestibility may be viewed
as a personality “trait” rather than a solely develop-
mental factor (Clarke-Stewart, Thompson, & Lepore,
1989). In almost all studies of suggestibility, a substan-
tial proportion of even the youngest children do not
report false information. In the study by Leichtman
and Ceci (1995), for example, even under the most
suggestive conditions one quarter of the 3- to 4-year-
olds and two-thirds of the 5- to 6-year-olds resisted
suggestion.

Research conducted by Candel, Merckelbach,
and Muris (2000) suggests that individual differences
in suggestibility can be reliably measured in chil-
dren. Using the Bonn Test of Statement Suggestibil-
ity, they found that younger children had higher sug-
gestibility scores than did older children. Moreover,
within age groups, children who were judged by their
teachers as being more suggestible had higher scores
than did those who were judged to be not partic-
ularly suggestible. Similarly, using the Gudjonsson
Suggestibility Scale (Gudjonsson, 1989) to measure
individual differences in interrogative suggestibility,
Richardson and Kelly (1995) found that suggestibil-
ity was significantly negatively correlated both with

intelligence and recall performance in 10- to 16-year-
old boys.

The challenge for researchers is to begin to iden-
tify those characteristics that distinguish children who
are more suggestible from those who are not. Work
in this area has just begun (e.g., Goodman & Quas,
1997; Ornstein et al., 1997; Quas, Qin, Schaaf, &
Goodman, 1997) with a focus on cognitive factors such
as event knowledge and source monitoring abilities,
and social/emotional variables including attachment
styles, self-esteem, parenting styles, and the presence
or absence of psychopathology. Children with high
self-esteem, for example, have been found to be more
resistant to misleading or suggestive questions when
compared with those with lower self-esteem (Howie
& Dowd, 1996; Vrij & Bush, 2000). Other work
indicates that self-esteem may interact with the age
(or cognitive developmental level or both) of the child
in determining individual differences in suggestibil-
ity. Preschool children, who do not yet have a well
developed sense of self, may be more influenced by
developing cognitive abilities, such as the ability to
distinguish the sources of their memories and to simul-
taneously consider more than one aspect of a prob-
lem, than by self-esteem. In contrast, self-esteem may
play a more important role in individual differences in
suggestibility among older children (Mazzoni, 1998;
Muir-Broaddus, King, Downey, & Petersen, 1998;
Welch-Ross, Diecidue, & Miller, 1997). Indeed, it may
be that individual and age-related differences in these
basic cognitive abilities underlie the increased suscep-
tibility to suggestion that is consistently found among
preschool children (Templeton & Wilcox, 2000)

Cognitive Factors

As children develop, they learn strategies for or-
ganizing material and retrieving it from memory. As
a result, their narrative accounts of who, what, why,
where, and when become more detailed, organized,
and coherent. In addition, as children learn how nar-
ratives are structured, they are better able to retrieve
specific information about an event, such as its set-
ting, participants, conversation, affective states, and
consequences (Mandler, 1990; Saywitz et al., 1993).
On a very basic level, it is not surprising that intel-
ligence is associated with the ability to provide reli-
able and accurate testimony (Geddie, Fradin, & Beer,
2000; Michel, Gordon, Ornstein, & Simpson, 2000;
Richardson & Kelly, 1995).
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A particularly interesting cognitive factor that
contributes to individual differences in suggestibil-
ity is the ability of children to distinguish the sources
of their memories, called source monitoring. As Ceci
and Huffman (1997) point out, memories of our ex-
periences potentially come from a variety of sources
(e.g., thinking, talking, hearing, and reading about
the event, as well as seeing it, participating in it or
doing both). If children are not able to differentiate
among these various sources of information, they will
be more susceptible to error and suggestions, possi-
bly misattributing information obtained from other
sources to their actual experience. Considerable re-
search has examined this topic and some consistent
findings have emerged. Preschool children, for in-
stance, have particular difficulty with most aspects of
this cognitive task, whereas school-aged children are
able to distinguish what they said from what someone
else said (Foley, Johnson, & Raye, 1983), and what
they did from what someone else did (Foley & John-
son, 1985). However, these older children do not per-
form as well as adults in distinguishing memories of
activities they performed from those that were imag-
ined (Foley & Ratner, 1998).

The Memory Interview

Just as children must be able to understand
the questions asked, their memory performance also
requires some comprehension of what is required in
the interview process itself (Poole & Lamb, 1998). As
an example, Steward and Steward (1996) found that
many children in their study of memory for a medi-
cal examination, did not understand what they were
supposed to talk about until the researchers explic-
itly told them. Children also may switch the topic of
conversation in the middle of an interview, without
warning and unbeknownst to the interviewer (Poole
& Lindsay, 1996). Furthermore, when interviews are
repeated, children may assume that the interviewer
already knows the answers to the questions, and so
may fail to provide sufficient information for the in-
terviewer to make sense out of the response (Saywitz,
1995). These characteristics of children’s “intervie-
wee” skills can easily lead to misinterpretation of the
child’s statements, and may also contribute to the lack
of consistency that is often noted in the reports of
young children (Fivush & Hammond, 1990; Gordon
& Follmer, 1994).

Many aspects of the memory interview have been
shown to influence the accuracy and completeness of

children’s retrieval. Research has examined ways to
improve testimony by enhancing children’s skills in
effectively retrieving information from memory, and
by changing interviewers’ behaviors to minimize bias
and hence to reduce suggestibility. In an attempt to
compensate for children’s lack of understanding of
the interview process, research has focused on incor-
porating metacognitive factors into training programs
designed to maximize the recall of children (Fisher
& McCauley, 1995; Gee et al., 1999; Saywitz, 1995).
Preinterview training in providing the types of infor-
mation and the level of detail required for a foren-
sic interview, in resistance to misleading questions,
and in comprehension monitoring has been shown
to improve the performance of school-aged children
(Saywitz & Snyder, 1993) but not that of preschool
children (Robinson & Briggs, 1997).

Fisher and McCauley (1995) describe a proce-
dure called the Cognitive Interview that was designed
to increase the completeness and accuracy of eye-
witness reports (see Poole & Lamb, 1998 for a com-
plete description of this procedure). The Cognitive
Interview has been demonstrated to substantially im-
prove the eyewitness accounts of adults when com-
pared with a standard police interview (e.g., Fisher,
Geiselman, Raymond, Jurkevich, & Warhaftig, 1987).
Modifications to the Cognitive Interview format have
been made to accommodate the special needs of chil-
dren and use of this modified version has been shown
to improve memory reports of school-aged children
(McCauley & Fisher, 1995) and children with mental
retardation (Milne & Bull, 1996). Despite the docu-
mented effectiveness of the Cognitive Interview over
other methods, Poole and Lamb (1998) argue for cau-
tion in its use in forensic interviews with children
where it is not possible to know precisely what a
child experienced. This caution stems, in part, from
the component of the interview that asks the child to
visualize the context of his or her experience. Poole
and Lamb argue that the act of visualization may re-
sult in false memories among children, a problem for
which Ceci, Loftus, Leichtman, and Bruck (1994) pro-
vide compelling empirical evidence. It remains to be
seen whether the Cognitive Interview is effective with
preschool children.

The most important determinant of the suc-
cess of the interview is the behavior of the individ-
ual conducting the interview. Children’s acquiescence
to interviewers’ suggestions is a well-documented
phenomenon (see Ceci & Bruck, 1993, 1995, for re-
views). Although it is clear that younger children are
particularly vulnerable to misleading or suggestive
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questions, especially under conditions in which the
power of the interviewer is asserted, the mechanisms
underlying suggestibility remain in question.

One critical way in which interviewers influence
children’s reports is the extent to which they are bi-
ased. Interviewers who hold strong beliefs about what
they think happened can influence children to pro-
vide memory reports that are consistent with these
beliefs, regardless of the fact that these beliefs may
be wrong (Bruck et al., 1998; Ceci & Huffman, 1997).
According to Bruck et al. (1998), biased interview-
ers potentially influence children’s reports in several
ways. These include (1) failure to pursue alternative
explanations for a child’s statements; (2) use of selec-
tive attention to and reinforcement of responses that
are consistent with their a priori beliefs; (3) failure to
explore children’s inconsistent or bizzare statements;
(4) overuse of specific or leading questions aimed at
confirming the interviewer’s hypothesis; (5) introduc-
ing information about the suspected perpetrator that
portrays him or her in a negative way; (6) inappropri-
ate use of anatomically detailed dolls or other props;
and (7) inappropriate use of guided imagery or mem-
ory work.

In a study demonstrating the powerful impact
of interview bias, Ceci and his colleagues (White,
Leichtman, & Ceci, 1997) provided an experienced
interviewer with information about an event expe-
rienced by 3- to 4-year-old and 5- to 6-year-old chil-
dren. Some of this information was accurate and some
was not. When the children were interviewed 1 month
later, 34% of younger children and 18% of the older
children confirmed the false information. Two months
later, the notes of the first interviewer were given
to a second individual and the children were rein-
terviewed. At this time, the children not only con-
tinued to consent to false information but did so
with increased confidence and embellishment. An-
other example of interviewer bias is provided by a
study reported by Roberts and Lamb (1999) in which
transcripts of actual investigative interviews with 3-
to 14-year-old children who had made allegations of
sexual or physical abuse were analyzed. Roberts and
Lamb found that interviewers often distorted the de-
tails provided by the children. Moreover, the children
rarely corrected these distortions and when they were
not corrected, the interviewers continued to misrep-
resent the details throughout the remainder of the in-
terview. Other work suggests that social pressure (e.g.,
asking children to endorse their peers’ disclosures,
inviting speculation, repeating previously answered
questions) and selective reinforcement may have a

greater impact on children’s suggestibility than simply
asking misleading or suggestive questions (Garven,
Wood, Malpass, & Shaw, 1998).

Repeated Interviews

In the absence of suggestive questions or mis-
leading information, multiple interviews can have
both positive and negative effects on memory per-
formance. On the positive side, repeated interviews
can sometimes enable the child to recall information
not recalled earlier (Gordon & Follmer, 1994) and
under some conditions may “innoculate” the child
against forgetting (for reviews, see Poole & White,
1995; Warren & Lane, 1995). In some sense, then, re-
peated interviews may serve to maintain information
in memory, in a process that is analogous to the con-
struct of “reinstatement” by Campbell and Jaynes’
(1966). For Campbell and Jaynes, partial repetitions
(e.g., repeated interviews) of an initial event during a
delay can serve to reinstate information that ordinar-
ily would be forgotten. Peterson’s (Peterson, 1999)
study of children’s memory for accidental injuries in-
dicates that the reinstatement effect may be partic-
ularly beneficial when the information to be remem-
bered is less “memorable,” whereas there may be little
effect for highly salient material.

Other research suggests that more than just sim-
ple repetition is necessary to reinstate memory. Poole
and White (1995), for example, state that the timing
and number of repeated interviews may be important
in determining their effects. It is possible that an inter-
view carried out immediately after the event in ques-
tion may be more effective in maintaining memory
than one that takes place some time later, particu-
larly if the retelling of the event involves the opportu-
nity to consolidate one’s understanding of the event.
Indeed, this may explain why Peterson (1999) found
that children’s memory for a traumatic injury was so
well maintained over a 2-year period. In her study,
parents reported many conversations about the injury
with grandparents, other relatives, and friends imme-
diately after the injury. Peterson argues that traumatic
events become part of the child’s and family’s “life
story” and as such are typically discussed at length im-
mediately after the event, essentially providing a re-
instatement of the features of the experience. In con-
trast to these positive effects, Warren and Lane (1995)
argue that with multiple interviews over time, errors
made at one time are likely to be repeated at a later
time, intrusion errors are more likely, and guesses or
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speculation that occur during an early interview tend
to be incorporated into memory as fact in subsequent
interviews. Brainerd and Reyna (1996) found that
even a single interview consisting of specific yes/no
questions that occurred immediately after an event
resulted in false memory responses on delayed tests
among 5- and 8-year-olds. Further, Ceci et al. (1994)
found that merely asking preschool children to think
about whether or not both true and false events had
ever happened led to increased claims over the course
of 11 nonsuggestive interviews that the children had
experienced events that had never happened. More-
over, over time the children provided increasingly de-
tailed and coherent narratives describing these false
events. Ceci et al. suggest that these children actu-
ally came to believe they had experienced these false
events, that is that the false events became part of
the children’s memory system. Evidence for this as-
sumption was provided by the experimenter’s inabil-
ity to “debrief” the children about the fact that the
events never happened. It should be noted, however,
that in a follow-up investigation 2 years later, the chil-
dren “recanted” their earlier false reports more than
77% of the time while maintaining high levels of as-
sents to questions about true experiences (Huffman
et al., 1997). The authors interpret the findings as sug-
gesting that false memories, which are not elaborated
through family discussions and other naturally occur-
ring interactions, may fade in the absence of repeated
questioning.

One of the purposes of conducting multiple in-
terviews in legal cases involving children is to give
children the opportunity to disclose information or
experiences that they might be reluctant to discuss.
Indeed, considerable work has documented that chil-
dren often provide more details or new informa-
tion when repeatedly interviewed. Unfortunately, it
is also true that children provide more false or inac-
curate information at later interviews (Bruck, Ceci,
& Hembrooke, 1997; Salmon & Pipe, 1997). Further,
if misleading or suggestive information is introduced
during the course of any one of multiple interviews,
this information may become an actual part of the in-
dividual’s memory for the event (Bruck et al., 1995).
Bruck et al. (1997) provide compelling evidence
that repeated suggestive interviews lead children
to provide more complete, elaborated, and sponta-
neous descriptions of events that never occurred and
that these descriptions can be indistinguishable from
those regarding experiences that the children actually
had.

The Interview Context

Another aspect of the memory interview that
has been shown to influence children’s reports is the
setting or context of the interview. Peters (1991),
for example, suggests that a stressful, potentially
confrontational interview can result in impaired
performance. Saywitz and Nathanson (1993) demon-
strated that children’s perceived stress while being
interviewed in a mock courtroom interfered with
their recall. Thus, simply making the child feel
comfortable and at ease during the interview can
facilitate retrieval by reducing the child’s level of
stress (Goodman, Bottoms, Schwartz-Kenney, &
Rudy, 1991; Hovde & Strapp, 1999). Poole and Lamb
(1998), however, point out that when working with
young children, it is not always easy to balance the
competing demands of the investigative interview.
Reducing the child’s stress, for example, can involve
provision of age-appropriate toys or activities, which
may interfere with the need to maintain the child’s
focus of attention on the task at hand and the
gathering of objective, reliable information.

SUMMARY AND IMPLICATIONS FOR
FUTURE RESEARCH, CLINICAL PRACTICE,
AND PUBLIC POLICY

The preceding review of the memory research
leads to several general conclusions regarding chil-
dren’s ability to remember their experiences and pro-
vide accurate and reliable eyewitness testimony:

1. Even very young children remember past ex-
periences over very long periods of time, par-
ticularly when they have some prior knowl-
edge of the events in question.

2. When they are interviewed in a nonsugges-
tive, nonleading manner and are not exposed
to misinformation, children older than age
3 can provide reasonably accurate and rela-
tively complete accounts of these experiences.

3. There are robust age differences in chil-
dren’s abilities to provide eyewitness testi-
mony that most likely reflect developmen-
tal changes in cognitive and metacognitive
functioning. In general, school-aged children
provide more accurate information, are more
consistent, and require fewer specific prompts
in recall when compared with preschoolers.
Moreover, older children are less vulnerable
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to the effects of misinformation than are their
younger peers.

4. Children can be influenced in a variety of ways
to provide complete and elaborated narra-
tives about experiences that did not occur to
such an extent that experts cannot tell these
false reports from those that are true. It is sus-
pected that many children actually come to
believe that these false events really did occur.

Directions for Future Research

Despite the large volume of research on chil-
dren’s testimony that has appeared in the past 20
years, important questions remain to be addressed,
especially in the broad area of individual differences.
Research is needed to identify how individual differ-
ences in specific cognitive and social/emotional do-
mains influence children’s performance at all phases
of the memory process. For example, differences in
how children cope (e.g., active vs. avoidant styles) with
stressful experiences may play a role in the amount
and type of information that is encoded and thus, what
is recalled at a later time. Specifically, the use of disso-
ciation as a coping strategy among children warrants
further investigation. Are some children more prone
to use this method of coping than are others? Do dis-
sociation and other styles of coping result in system-
atic memory failures?

Research also is needed to delineate the specific
characteristics that distinguish children who differ
in their vulnerability to suggestion, especially those
within the same age groups. Although we know that
preschoolers are more suggestible than are school-
aged children, for example, any individual 4-year-old
may be more or less vulnerable to incorporating in-
consistent information into his or her report than are
age peers. Further, it is particularly important to be-
gin to understand the unique characteristics of chil-
dren who have been abused and the impact these
characteristics might have on the memory process.
Abused children are more likely to be emotionally
distressed, to have low self-esteem, to come from dys-
functional families, and to experience considerably
more chronic life stress than are nonabused children.
Research could help to determine what role, if any,
these factors, as well as others, play in increasing a
child’s vulnerability to memory distortion.

Although the study of individual differences is
of interest in its own right, this research also can in-

form clinical practice in important ways. For instance,
research in this area might lead to the development
of instruments designed to assess the relevant char-
acteristics and abilities of individual children prior to
conducting a forensic interview. The results of such
assessment could then aid in the interpretation of the
child’s report.

Implications for Clinical Practice

The memory research reviewed raises several is-
sues regarding clinical practice that merit some discus-
sion. First, guidelines for interviewing young children
that take into account many of the preceding research
findings have been proposed (American Academy of
Child and Adolescent Psychiatry, 1997; Lamb, 1994;
Poole & Lamb, 1998). These guidelines spell out meth-
ods for conducting an appropriate forensic interview
that are well accepted. For example, most people
understand the importance of relying primarily on
open-ended rather than specific questions, conduct-
ing the interview as quickly as possible, and mini-
mizing the possibility of repeated interviews. What
is not clear, however, is to what extent individuals
who conduct these interviews are able to follow the
published guidelines during the course of an actual
interview. Perhaps the next step in the process of de-
veloping a “technology of interviewing” is to produce
structured interviews such as those used in the diag-
nosis of child psychopathology. Although structured
interviews have many disadvantages, this type of in-
terview would allow systematic incorporation of ques-
tions designed to explore alternative explanations for
the child’s allegations. Moreover, the accuracy of in-
formation obtained through use of a structured inter-
view could be tested against other interview methods
(see for example Michel, 2001).

Second, it is not clear that the results of re-
search on children’s testimony are filtering down from
the laboratory to clinical and legal professionals on
the front lines of interviewing children. Researchers
must view dissemination of their findings as one ex-
tremely important aspect of their work. Clinicians
can be taught to use the research findings to ana-
lyze and evaluate the facts of individual cases accord-
ing to the specific aspects of memory research that
are most relevant. In one case, for example, issues
of source monitoring might be important, whereas in
another, negative stereotyping might have influenced
the child’s report. Evaluation of a child’s allegations



P1: FXJ/FMO P2: FLW

Clinical Child and Family Psychology Review (CCFP) PP143-302284 April 26, 2001 17:33 Style file version Nov. 07, 2000

176 Gordon, Baker-Ward, and Ornstein

should include detailed examination of all occasions
during which the child was asked to discuss the events
in question, including those in informal settings (e.g.,
with parents or other family members), particularly
when these discussions preceded the forensic inter-
view. Given that memory is a constructive process,
the most reliable piece of “data” available to the clin-
ician is the child’s first report of his or her experi-
ences. Hence, detailed information (e.g., what was
said, to whom it was said, whether it was spontaneous
or prompted, and the context of this conversation)
should be gathered regarding the circumstances sur-
rounding this report. This type of analysis ensures that
the clinician’s ultimate judgment as to if or by whom a
child has been abused, or both, is based on systematic
review of all the possibilities.

Third, although aspects of traumatic experiences
may remain vivid in memory because of their dis-
tinctiveness, it is important for clinicians to under-
stand that these memories are subject to the same re-
constructive processes as are memories for everyday
experiences. Hence, the risk of creating false memo-
ries through suggestive questioning, biased interview-
ing, the use of certain therapeutic techniques such as
hypnosis and repeated visualization, or a combina-
tion of these, is great (Lindsay & Read, 1994). Be-
cause there is no reliable method for distinguishing
“true” from “false” memories in the absence of ex-
ternal corroborative evidence, clinicians who work
with clients (both adults and children) whose symp-
toms or allegations suggest the possibility of child-
hood trauma are urged to exercise great caution
in pursing this possible interpretation. Explanations
for the symptoms or allegations other than abuse
should always be examined. Moreover, clinicians
should inform their clients of the possibility of false
memories.

Fourth, it is evident that interviewing children
who are alleged to have been abused is a very complex
endeavor, requiring highly skilled professionals. The
need for training should be obvious. Unfortunately,
there is little evidence that even the most intensive
training programs have much effect on the behavior of
interviewers in the long term (Aldridge & Cameron,
1999; Warren et al., 1999). Research is needed to de-
termine the most effective methods for training and
providing ongoing supervision of potential interview-
ers. It is possible that training potential interviewers
before they begin to practice and become “set in their
ways” would be more effective than retraining expe-
rienced interviewers. Moreover, ways of maintaining
training effects over the long term must be examined.

These might include “booster sessions,” provision of
ongoing supervision, or both.

Finally, given that it is so difficult to change the
behavior of experienced interviewers and in light of
the possibility of the generation of false memories, it
is critical that all interviews with potential child wit-
nesses be recorded. There is considerable controversy
about the issue of recording interviews, and many clin-
icians are resistant to doing so for fear that their inter-
viewing skills will be “dissected” in court. It is only by
having a concrete record of the interview, however,
that the child’s responses can be evaluated in light
of the prompts used by the interviewer to elicit them.
Videotape recording is particularly important to eval-
uate subtle interviewer behaviors, such as differential
reinforcement or systematic ignoring of information
reported, that have been shown to contribute to chil-
dren’s false statements.

Some Policy Implications

Researchers clearly have a role in influencing
legislation that determines how child witnesses will
be handled in legal proceedings. Although some im-
portant steps have been taken, much remains to be
done. For example, having a child appear in person
to testify can be an advantage or a disadvantage, de-
pending on the circumstances of the case and whether
one is the prosecutor or defense attorney. Consider,
for example, the case of a child who was alleged to
have been abused at age 5, but does not appear in
court to testify until age 10. Because changes in the
child’s developmental/cognitive status and the poten-
tial for events that influence the child’s memory dur-
ing the 5-year interval are enormous, the quality and
perceived credibility of this child’s testimony would
clearly be different if she had testified at age 5. The
research reviewed above suggests that a videotaped
interview made when the child was 5 years old would
provide a better, more accurate means of having the
child testify than having the 10-year-old appear in
person. Moreover, young children often have diffi-
culty providing adequate testimony because of the
surroundings in which they are asked to do so. A
videotape record made in a more comfortable, child-
friendly setting would provide better information in
many cases.

A related concern is the use of expert witnesses
in legal procedings (see Ceci & Hembrooke, 1998, for
a review). In the past, experts have become caught in
the adversarial process that often characterizes legal
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proceedings with the result that it is becoming increas-
ingly difficult to get researchers to agree to perform
this function. Ideally, experts should be able to func-
tion as “friends of the court” rather than being forced
to align themselves with the prosecution or defense.
The expert’s responsibility then becomes to inform or
educate the jury about the relevant aspects of mem-
ory research. As an example, in the case described
earlier, the videotape recording of the 5-year-old’s in-
terview might have been completed several months
after the initial allegations came to light. During this
time, numerous things with the potential to interfere
with the accuracy of the child’s report could have oc-
curred. The role of the expert would be to describe
for the court the aspects of the memory process that
would enable the jury to better evaluate the child’s
videotaped testimony.

Although continuing research is needed to build
a knowledge base that can more fully inform practice,
the existing literature represents significant advances
in the understanding of children’s testimony over the
past decade. At present, the empirical work on chil-
dren’s reports of personally experienced events suc-
ceeds not only in describing age-related changes but
in identifying some causal explanations for develop-
mental and situational differences in performance as
well. A major challenge for psychologists, including
both researchers and clinicians, is to utilize this knowl-
edge more fully. Collaboration within the profession
is needed to apply and disseminate existing finding as
well as to design further investigations that can effec-
tively inform practice. This work can help to optimize
children’s participation in legal proceedings.

REFERENCES

Aldridge, J., & Cameron, S. (1999). Interviewing child witnesses:
Questioning techniques and the role of training. Applied De-
velopmental Science, 3, 136–147.

Alpert, J. L., Brown, L. S., & Courtois, C. A. (1998). Symptomatic
clients and memories of childhood abuse: What the trauma
and child sexual abuse literature tells us. Psychology, Public
Policy, and Law, 4, 941–995.

American Academy of Child and Adolescent Psychiatry. (1997).
Practice parameters for the forensic evaluation of children and
adolescents who may have been physically or sexually abused.
Journal of the American Academy of Child and Adolescent
Psychiatry, 36, 423–442.

American Professional Society on the Abuse of Children. (1990).
Guidelines for psychosexual evaluation of childhood sexual
abuse in young children. Chicago, IL: Author.

APA Working Group on Investigations of Memories of Childhood
Abuse. (1998). Final conclusions of the American Psychologi-
cal Association Working Group on Investigation of Memories
of Childhood Abuse. Psychology, Public Policy, and Law, 4,
933–940.

Bahrick, L., Parker, J. F., Fivush, R., & Levitt, M. (1998). The ef-
fects of stress on young children’s memory for a natural dis-
aster. Journal of Experimental Psychology: Applied, 4, 308–
331.

Baker-Ward, L., Gordon, B. N., Ornstein, P. A., Larus, D. M.,
& Clubb, P. A. (1993). Young children’ s long-term reten-
tion of a pediatric examination. Child Development, 64, 1519–
1533.

Baker-Ward, L., Hess, T. M., & Flanagan, D. A. (1990). The ef-
fects of involvement on children’s memory for events. Cogni-
tive Development, 5, 55–70.

Baker-Ward, L., Ornstein, P A., & Principe, G. F. (1997). Revealing
the representation: Evidence from children’s reports of events.
In P. van den Broek, P. Bauer, & T. Borg (Eds.), Developmen-
tal spans in event comprehension and representation: Bridging
fictional and actual events (pp. 79–107). Hillsdale, NJ: Erlbaum.

Bauer, P. J. (1995). Recalling past events from infancy to early child-
hood. Annals of Child Development, 11, 25–71.

Bauer, P. J. (1996). What do infants recall of their lives? Mem-
ory for specific events by one- to two-year-olds. American
Psychologist, 51, 29–41.

Bauer, P. J., Hertsgaard, L. A., & Dow, G. A. (1994). After 8 months
have passed: Long-term recall of events by 1- to 2- year-old
children. Memory, 2, 353–382.

Bauer, P. J., Kroupina, M. G., Schwade, J. A., Dropik, P. L.,
& Wewerka, S. S. (1998). If memory serves, will language:
Later verbal accessibility of early memories. Development and
Psychopathology, 10, 655–680.

Bjorklund, D. F. (1985). The role of conceptual knowledge in the
development of organization in children’s memory. In C. J.
Brainerd & M. Pressley (Eds.), Basic processes in memory de-
velopment (pp. 103–142). New York: Springer-Verlag.

Bjorklund, D. F. (1987). How age changes in knowledge contribute
to the development of children’s memory: An interpretative
review. Developmental Review, 7, 93–130.

Bjorklund, D. F. (2000). Children’s thinking: Developmental func-
tion and individual differences (3rd ed.). Belmont, CA:
Wadsworth.

Bowers, G. H., & Sivers, H. (1998). Cognitive impact of traumatic
events. Development and Psychopathology, 4, 625–654.

Brainerd, C. J., Kingman, J., & Howe, M. L. (1985). On the devel-
opment of forgetting. Child Development, 56, 1103–1119.

Brainerd, C. J., & Mojardin, A. H. (1998). Children’s and adults’
spontaneous false memories: Long-term persistence and mere-
testing effects. Child Development, 69, 1361–1377.

Brainerd, C. J., & Reyna, V. F. (1990). Gist is the grist: Fuzzy trace
theory and the new intuitionism. Developmental Review, 10,
3–47.

Brainerd, C. J., & Reyna, V. F. (1996). Mere memory testing cre-
ates false memories in children. Developmental Psychology,
32, 467–478.

Brainerd, C. J., Reyna, V. F., & Brandse, E. (1995). Are children’s
false memories more persistent than their true memories? Psy-
chological Science, 6, 359–364.

Bremner, J. D., Shobe, K. K., & Kihlstrom, J. F. (2000). False mem-
ories in women with self-reported childhood sexual abuse: An
empirical study. Psychological Science, 11, 333–337.

Brown, R., & Kulilk, J. (1977). Flashbulb memories. Cognition, 5,
73–99.

Bruck, M., & Ceci, S. J. (1999). The suggestibility of children’s mem-
ory. Annual Review of Psychology, 50, 419–439.

Bruck, M., Ceci, S. J., Francoeur, E., & Barr, R. J. (1995). “I hardly
cried when I got my shot!”: Influencing children’s reports
of a pediatric examination involving genital touching. Child
Development, 66, 193–208.

Bruck, M., Ceci, S. J., & Hembrooke, H. (1997). Children’s reports
of pleasant and unpleasant events. In D. Read and S. Lindsay
(Eds.), Recollections of trauma: Scientific research and clinical
practice (pp. 199–219). New York: Plenum Press.



P1: FXJ/FMO P2: FLW

Clinical Child and Family Psychology Review (CCFP) PP143-302284 April 26, 2001 17:33 Style file version Nov. 07, 2000

178 Gordon, Baker-Ward, and Ornstein

Bruck, M., Ceci, S. J., & Hembrooke, H. (1998). Reliability and
credibility of young children’s reports: From research to policy
to practice. American Psychologist, 53, 136–151.

Campbell, B. A., & Jaynes, J. (1966). Reinstatement. Psychological
Review, 73, 478–480.

Candel, I., Merckelbach, H., & Muris, P. (2000). Measuring inter-
rogative suggestibility in children: Reliability and validity of
the Bonn Test of Statement Suggestibility. Psychology, Crime
and Law, 6, 61–70.

Carter, C. A., Bottoms, B. L., & Levine, M. (1996). Linguistic and so-
cioemotional influences on the accuracy of children’s reports.
Law and Human Behavior, 20, 335–358.

Ceci, S. J., & Bruck, M. (1993). Suggestiblity of the child witness:
A historical review and synthesis. Psychological Bulletin, 113,
403–439.

Ceci, S., & Bruck, M. (1995). Jeopardy in the courtroom: A scientific
analysis of children’s testimony. Washington, DC: American
Psychological Association.

Ceci, S. J., & Hembrooke, H. (1998). Expert witnesses in child abuse
cases: What can and should be said in court. Washington, DC:
American Psychological Association.

Ceci, S. J., & Huffman, M. L. C. (1997). How suggestibile are
preschool children? Cognitive and social factors. Journal of
the American Academy of Child and Adolescent Psychiatry,
36, 948–956.

Ceci, S. J., Huffman, M. L. C., Smith, E., & Loftus, E. W. (1994).
Repeatedly thinking about non-events: Source misattributions
among preschoolers. Conscious Cognition, 3, 388–407.

Ceci, S. J., Loftus, E. F., Leichtman, M. D., & Bruck, M. (1994). The
possible role of source misattributions in the creation of false
beliefs among preschoolers. International Journal of Clinical
Experimental Hypnosis, 42, 304–320.

Ceci, S. J., Ross, D. F., & Toglia, M. P. (1987). Age differences in
suggestibility: Narrowing the uncertainties. In S. J. Ceci, M.
P. Toglia, & D. F. Ross (Eds.), Children’s eyewitness testimony
(pp. 79–91). New York: Springer-Verlag.

Chi, M. T. H., & Ceci, S. J. (1987). Content knowledge: Its role, rep-
resentation, and restructuring in memory development. In H.
W. Reese (Ed.), Advances in child development and behavior
(Vol. 20, pp. 91–142). New York: Academic Press.

Cicchetti, D., & Toth, S. (Eds.). (1998). Risk, trauma, and memory.
[Special issue]. Development and Psychopathology, 10(4).

Clarke-Stewart, A., Thompson, W. C., & Lepore, S. (1989, April).
Manipulating children’s interpretations through interrogation.
In G. S. Goodman (Chair), Can children provide accurate eye-
witness reports? Symposium conducted at the biennial meet-
ing of the Society for Research in Child Development, Kansas
City, MO.

Clubb, P. A., & Ornstein, P. A. (1992, April). Visiting the doctor:
Children’s differential retention of individual components of
the physical examination. In D. Bjorklund & P. A. Ornstein
(Chairs), Children’s memory for real-world events: Implica-
tions for testimony. A symposium presented at the Conference
on Human Development, Atlanta, GA.

DeCasper, A. J., & Spence, M. J. (1986). Prenatal maternal speech
influences newborns’ perception of speech sounds. Infant Be-
havior and Development, 9, 133–150.

Eisen, M. L., & Goodman, G. S. (1998). Trauma, memory, and sug-
gestibility in children. Development and Psychopathology, 10,
717–738.

Fisher, R. P. & Geiselman, R. E. (1992). Memory-enhancing tech-
niques for investigative interviewing: The Cognitive Interview.
Springfield, IL: Thomas.

Fisher, R. P., Geiselman, R. E., Raymond, D. S., Jurkevich, L. M.,
& Warhaftig, M. L. (1987). Enhancing enhanced eyewitness
memory: Refining the cognitive interview. Journal of Police
Science and Administration, 15, 291–297.

Fisher, R. P., & McCauley, M. R. (1995). Improving eyewitness
testimony with the Cognitive Interview. In M. S. Zaragoza,

J. R. Graham, G. C. N. Hall, R. Hirschman, Y. S. Ben-Porath
(Eds.), Memory and testimony in the child witness (pp. 141–
159). Thousand Oaks, CA: Sage Publications.

Fivush, R. (1997). Event memory in childhood. In N. Cowan (Ed.),
The development of memory in childhood (pp. 139–162). Sus-
sex: Psychology Press.

Fivush, R. (1998). Children’s recollections of traumatic and non-
traumatic events. Development and Psychopathology, 10, 699–
716.

Fivush, R. (2000). Accuracy, authority, and voice. In P. H. Miller
& E. K. Scholnick (Eds.), Toward a feminist developmental
psychology (pp. 85–105). New York: Routledge.

Fivush, R., Gray, J., & Fromhoff, F. A. (1987). Two-year-olds talk
about the past. Cognitive Development, 2, 393–409.

Fivush, R., & Hamond, N. R. (1989). Time and again: Effects of
repetition and retention interval on 2-year-olds’ event recall.
Journal of Experimental Child Psychology, 47, 259–273.

Fivush, R., & Hammond, N. R. (1990). Autobiographical memory
across the preschool years: Toward reconceptualizing child-
hood amnesia. In R. Fivush & J. A. Hudson (Eds.), Knowing
and remembering in young children (pp. 223–248). New York:
Cambridge University Press.

Fivush, R., & Shukat, J. R. (1995). Content, consistency, and co-
herence of early autobiographical recall. In M. S. Zaragoza,
J. R. Graham, G. C. N. Hall, R. Hirschman, Y. S. Ben-Porath
(Eds.), Memory and testimony in the child witness (pp. 5–23).
Thousand Oaks, CA: Sage Publications.

Foley, M. A., & Johnson, M. K. (1985). Confusions between mem-
ories for performed and imagined actions. A developmental
comparison. Child Development, 56, 1145–1155.

Foley, M. A., Johnson, M. K., & Raye, C. L. (1983). Age-related
changes in confusion between memories for thoughts and
memories for speech. Child Development, 54, 51–60.

Foley, M. A., & Ratner, H. H. (1998). Distinguishing between mem-
ories for thoughts and deeds: The role of prospective process-
ing in children’s source monitoring. British Journal of Devel-
opmental Psychology, 16, 465–484.

Garven, S., Wood, J. M., Malpass, R. S., & Shaw, J. S., III.
(1998). More than suggestion: The effect of interviewing tech-
niques from the McMartin Preschool case. Journal of Applied
Psychology, 83, 347–359.

Geddie, L., Fradin, S., & Beer, J. (2000). Child characteristics which
impact accuracy of recall and suggestibility in preschoolers: Is
age the best predictor? Child Abuse and Neglect, 24, 223–235.

Gee, S., Gregory, M., & Pipe, M. E. (1999). “What colour is
your pet dinosaur?” The impact of pre-interview training and
question type of children’s answers. Legal and Criminological
Psychology, 4, 111–128.

Gold, P. E. (1987). Sweet memories. American Psychologist, 75,
151–155.

Goldhaber, D. E. (2000). Theories of human development: Integra-
tive perspectives. Mountain View, CA: Mayfield.

Goodman, G. S., Bottoms, B. L., Schwartz-Kenney, G., & Rudy,
L. (1991). Children’s memory for a stressful event: Improving
children’s reports. Journal of Narrative and Life History, 1,
69–99.

Goodman, G. S., Hirschman, J., & Rudy, L. (1987, April). Chil-
dren’s testimony: Research and policy implications. In S. Ceci
(Chair), Children as witnesses: Research and social policy im-
plications. Symposium conducted at the meeting of the Society
for Research in Child Development, Baltimore, MD.

Goodman, G. S., & Quas, J. A. (1997). Trauma and memory: In-
dividual differences in children’s recounting of a stressful ex-
perience. In N. Stein, P. A. Ornstein, C. J. B. Tversky, & C. J.
Brainerd (Eds.), Memory for everyday and emotional events
(pp. 267–294). Hillsdale, NJ: Erlbaum.

Goodman, G. S., Quas, J. A., Batterman-Faunce, J. M.,
Riddlesberger, M. M., & Kuhn, J. (1997). Children’s reac-
tions to and memory for a stressful event: Influences of age,



P1: FXJ/FMO P2: FLW

Clinical Child and Family Psychology Review (CCFP) PP143-302284 April 26, 2001 17:33 Style file version Nov. 07, 2000

Children’s Testimony 179

anatomical dolls, knowledge and parental attachment. Applied
Developmental Science, 1, 54–75.

Goodman, G. S., Rudy, L., Bottoms, B. L., & Aman, C. (1990). Chil-
dren’s concerns and memory: Issues of ecological validity in
the study of children’s eyewitness testimony. In R. Fivush & J.
A. Hudson (Eds.), Knowing and remembering in young chil-
dren (pp. 249–284). New York: Cambridge University Press.

Gordon, B. N., & Follmer, A. (1994). Developmental issues in judg-
ing the credibility of children’s testimony. Journal of Clinical
Child Psychology, 23, 283–294.

Gordon, B. N., Ornstein, P. A., Nida, R. E., Follmer, A., Crenshaw,
M. C., & Albert, G. (1993). Does the use of dolls facilitate
children’s memory of visits to the doctor? Applied Cognitive
Psychology, 7, 1–16.

Gordon, B. N., Schroeder, C. S., Ornstein, P. A., & Baker-Ward,
L. (1995). Clinical implications of research on memory devel-
opment. In T. Ney (Ed.), True and false allegations of child
sexual abuse: Assessment and case management (pp. 99–124).
New York: Brunner/Mazel.

Greenhoot, A. F. (2000). Remembering and understanding: The
effects of changes in underlying knowledge on children’s rec-
ollections. Child Development, 71, 1309–1328.

Greenhoot, A. F., Ornstein, P. A., Gordon, B. N., & Baker-Ward, L.
(1999). Acting out the details of a pediatric check-up: The im-
pact of interview condition and behavioral style on children’s
memory reports. Child Development, 70, 363–380.

Gudjonsson, G. H. (1989). Compliance in an interrogative situation:
A new scale. Personality and Individual Differences, 10, 535–
540.

Haden, C. A., Ornstein, P. A., Eckerman, C. O., & Didow, S. M.
(in press). Mother–child conversational interactions as events
unfold: Linkages to subsequent remembering. Child Develop-
ment.

Heim, C., Newport, J., Heit, S., Graham, Y. P., Wilcox, M., Bonsall,
R., Miller, A. H., & Nemeroff, C. B. (2000). Pituitary-adrenal
and autonomic responses to stress in women after sexual and
physical abuse in childhood. Journal of the American Medical
Association, 284, 592–597.

Hertsgaard, L., Gunnar, M., Erickson, M. R., & Nachmias, M.
(1995). Adrenocortical responses to the strange situation in in-
fants with disorganized/disoriented attachment relationships.
Child Development, 66, 110–1106.

Hovde, A. M., & Strapp, C. M. (1999, April). The impact of inter-
viewer eye level on amount and accuracy of children’s recall.
Poster presented at the biennial meeting of the Society for
Research in Child Development, Albuquerque, NM.

Howard, A. N., Osborne, H. L., & Baker-Ward, L. (1997, April).
Childhood cancer survivors’ memory of their treatment after
long delays. Poster presented at the biennial meeting of the
Society for Research in Child Development, Washington, DC.

Howe, M. L. (1998). Individual differences in factors that modulate
storage and retrieval of traumatic memories. Development and
Psychopathology, 10, 681–698.

Howe, M. L. (2000). The fate of early memories: Developmental
science and the retention of childhood experiences. Washington,
DC: American Psychological Association.

Howe, M. L., & O’Sullivan, J. T. (1997). What children’s memories
tell us about recalling our childhoods: A review of storage and
retrieval processes in the development of long-term retention.
Developmental Review, 17, 148–204.

Howie, P. M., & Dowd, H. J. (1996). Self-esteem and the perceived
obligation to respond: Effects on children’s testimony. Legal
and Crinimological Psychology, 1, 197–209.

Hudson, J. A. (1990). Constructive processing in children’s event
memory. Developmental Psychology, 26, 180–187.

Huffman, M. L., Crossman, A. M., & Ceci, S. J. (1997). “Are false
memories permanent?” An investigation of the long-term ef-
fects of source misattributions. Consciousness and Cognition:
An International Journal, 6, 482–490.

Jackson, S., & Crockenberg, S. (1998). A comparison of suggestib-
lity in 4-year-old girls in response to parental or stranger mis-
information. Journal of Applied Developmental Psychology,
19, 527–542.

Kail, R. V. (1989). The development of memory in children (2nd
ed.). New York: Freeman.

Lamb, M. E. (1994). The investigation of child sexual abuse: An in-
terdisciplinary consensus statement. Expert Evidence, 2, 151–
156.

Leichtman, M. D., & Ceci, S. J. (1995). The effects of stereo-
types and suggestions on preschoolers’reports. Developmental
Psychology, 31, 568–578.

Levine L. J., Stein N. L., & Liwag, M. D. (1999). Remembering chil-
dren’s emotions: Sources of concordant and discordant counts
between parents and children. Developmental Psychology, 35,
790–801.

Lindsay, D. S., & Read, J. D. (1994). Psychotherapy and memories
of childhood sexual abuse: A cognitive perspective. Applied
Cognitive Psychology, 8, 281–338.

Loftus, E. F. (1979). Eyewitness testimony. Cambridge, MA: Har-
vard University Press.

Loftus, E. F. (1993). The reality of repressed memories. American
Psychologist, 48, 518–537.

Loftus, E. F., & Palmer, J. C. (1974). Reconstruction of automobile
destruction: An example of the interaction between language
and memory. Journal of Verbal Learning and Verbal Behavior,
13, 585–589.

Loftus, E. F., & Pickrell, J. (1995). The formation of false memories.
Psychiatric Annals, 25, 720–725.

Mandler, J. M. (1990). Recall and its verbal expression. In R.
Fivush & J. A. Hudson (Eds.), Knowing and remembering in
young children (pp. 317–330). New York: Cambridge Univer-
sity Press.

Marche, T. A. (1997, April). Timing of misleading information in-
fluences preschoolers’ susceptibility to misinformation effect.
Poster presented at the Biennial Meeting of the Society for
Research in Child Development, Washington, DC.

Marche, T. A. (1999). Memory strength affects reporting of mis-
information. Journal of Experimental Child Psychology, 73,
45–71.

Mazzoni, G. (1998). Memory suggestibility and metacognition in
child eyewitness testimony: The roles of source monitoring and
self-efficacy. European Journal of Psychology of Education, 13,
43–60.

McCauley, M. R., & Fisher, R. P. (1995). Facilitating children’s eye-
witness recall with the revised Cognitive Interview. Journal of
Applied Psychology, 80, 510–516.

McCloskey, M., Wible, C. G., & Cohen, N. J. (1988). Is there a spe-
cial flashbulb-memory mechanism? Journal of Experimental
Psychology: General, 117, 171–181.

Meltzoff, A. N. (1995). What infant memory tells us about infantile
amnesia: Long-term recall and deferred imitation. Journal of
Experimental Child Psychology, 59, 497–515.

Merritt, K. A., Ornstein, P. A., & Spicker, B. (1994). Children’s
memory for a salient medical procedure: Implications for tes-
timony. Pediatrics, 94, 17–23.

Michel, M. K. (2001). The effects of interviewing method on chil-
dren’s recall. Unpublished doctoral dissertation, Department
of Psychology, University of North Carolina at Chapel Hill.

Michel, M. K., Gordon, B. N., Ornstein, P. A., & Simpson,
M. A. (2000). The abilities of children with mental retar-
dation to remember personal experiences: Implications for
testimony. Journal of Clinical Child Psychology, 29, 453–
463.

Milne, R., & Bull, R. (1996). Interviewing children with mild learn-
ing disability with the Cognitive Interview. Issues in Crimino-
logical and Legal Psychology, 26, 44–51.

Muir-Broaddus, J., King, T., Downey, D., & Petersen, M. (1998).
Conservation as a predictor of individual differences in



P1: FXJ/FMO P2: FLW

Clinical Child and Family Psychology Review (CCFP) PP143-302284 April 26, 2001 17:33 Style file version Nov. 07, 2000

180 Gordon, Baker-Ward, and Ornstein

children’s susceptibility to leading questions. Psychonomic
Bulletin and Review, 5, 454–458.

Myles-Worsley, M., Cromer, C. C., & Dodd, D. H. (1986). Children’s
preschool script reconstruction: Reliance on general knowl-
edge as memory fades. Developmental Psychology, 22, 22–30.

Nadel, L., & Jacobs, W. J. (1998). Traumatic memory is special.
Current Directions in Psychological Science, 7, 154–157.

Nelson, C. A., & Carver, L. J. (1998). The effects of stress and
trauma on brain and memory: A view from developmental
cognitive neuroscience. Development and Psychopathology,
10, 793–809.

Nelson, K. (1986). Event knowledge: Structure and function in de-
velopment. Hillsdale, NJ: Erlbaum.

Nelson, K. (1993). The psychological and social origins of autobio-
graphical memory. Psychological Science, 4, 1–8.

Orbach, Y., Hershkowitz, I., Lamb, M. E., Sternberg, K. J., Esplin,
P. W., & Horowitz, D. (2000). Assessing the value of structured
protocols for forensic interviews of alleged abuse victims. Child
Abuse and Neglect, 24, 733–752.

Ornstein, P. A. (1995). Children’s long-term retention of salient
personal experiences. Journal of Traumatic Stress, 8, 581–605.

Ornstein, P. A., Baker-Ward, L., Gordon, B. N., & Merritt, K. A.
(1997). Children’s memory for medical experiences. Applied
Cognitive Psychology, 11, S87–S104.

Ornstein, P. A., Ceci, S. J., & Loftus, E. F. (1998). Adult recollec-
tions of childhood abuse: Cognitive and developmental per-
spectives. Psychology, Public Policy, and Law, 4, 1025–1051.

Ornstein, P. A., Gordon, B. N., & Baker-Ward, L. (1992). Children’s
memory for salient events: Implications for testimony. In M.
L. Howe, C. J. Brainerd, & V. F. Reyna (Eds.), Development of
long-term retention (pp. 135–158). New York: Springer-Verlag.

Ornstein, P. A., Gordon, B. N., & Larus, D. M. (1992). Children’s
memory for a personally experienced event:Implications for
testimony. Applied Cognitive Psychology, 6, 49–60.

Ornstein, P. A., Larus, D. M., & Clubb, P. A. (1991). Understand-
ing children’s testimony: Implications of research on the de-
velopment of memory. In R. Vasta (Ed.), Annals of child
development (Vol. 8, pp. 145–176). London: Jessica Kingsley
Publishers.

Ornstein, P. A., Merritt, K. A., Baker-Ward, L., Gordon, B. N., Fur-
tado, E., & Principe, G. (1998). Children’s knowledge, expecta-
tion, and long-term retention. Applied Cognitive Psychology,
12, 387–405.

Ornstein, P. A., & Naus, M. J. (1985). Effects of the knowledge
base on children’s memory strategies. In H. W. Reese (Ed.),
Advances in child development and behavior (Vol. 19, pp. 113–
148). Orlando, FL: Academic Press.

Ornstein, P. A., Shapiro, L. R., Clubb, P. A., Follmer, A., & Baker-
Ward, L. (1997). The influence of prior knowledge on chil-
dren’s memory for salient medical expeirences. In N. Stein,
P. A. Ornstein, C. J. Brainerd, & B. Tversky (Eds.), Memory
for everyday and emotional events (pp. 83–111). Hillsdale, NJ:
Erlbaum.

Peters, D. P. (1991). The influence of stress and arousal on the child
witness. In J. Doris (Ed.), The suggestibility of children recol-
lections (pp. 60–76). Washington, DC: American Psychological
Association.

Peterson, C. (1999). Children’s memory for medical emergencies:
2 years later. Developmental Psychology, 35, 1493–1506.

Peterson, C., & Bell, M. (1996). Children’s memory for traumatic
injury. Child Development, 67, 3045–3070.

Peterson, C., & Rideout, R. (1998). Memory for medical emer-
gencies experienced by 1- and 2-year-olds. Developmental
Psychology, 34, 1059–1072.

Pezdek, K., & Roe, C. (1995). The effect of memory trace strength
on suggestibility. Journal of Experimental Child Psychology,
60, 116–128.

Pezdek, K., & Taylor, J. (in press). Memory for traumatic events
by children and adults. In M. L. Eisen, G. S. Goodman, &

J. A. Quas (Eds.), Memory and suggestibility in the forensic
interview. Mahwah, NJ: Lawrence Erlbaum and Associates.

Pipe, M. E., Dean, J., Canning, J., & Murachver, T. (1996, July). Nar-
rating events and telling stories. Paper presented at the second
International Conference on Memory, Albano, Italy.

Pollak, S. D., Cicchetti, D., & Klorman, R. (1998). Stress, memory,
and emotion: Developmental considerations from the study
of child maltreatment. Development and Psychopathology, 10,
811–828.

Pollak, S. D., Cicchetti, D., Klorman, R., & Brumaghim, J. T.
(1997). Cognitive brain event-related potentials and emotion-
processing in maltreated children. Child Development, 68,
773–787.

Poole, D. A., & Lamb, M. E. (1998). Investigative interviews of
children: A guide for helping professionals. Washington, DC:
American Psychological Association.

Poole, D. A., & Lindsay, D. S. (1996, June). Effects of parental sug-
gestions, interviewing techniques, and age on young children’s
event reports. Paper presented at the NATO Advanced Study
Institute, Recollections of Trauma: Scientific research and clin-
ical practice, Port de Bourgenay, France.

Poole, D. A., & White, L. T. (1993). Two years later: Effects of
question repetition and retention interval on the eyewitness
testimony of children and adults. Developmental Psychology,
29, 844–853.

Poole, D. A., & White, L. T. (1995). Tell me again and again: Stability
and change in the repeated testimonies of children and adults.
In M. S. Zaragoza, J. R. Graham, G. C. N. Hall, R. Hirschman,
Y. S. Ben-Porath (Eds.), Memory and testimony in the child
witness (pp. 24–43). Thousand Oaks, CA: Sage Publications.

Pope, K. S., & Brown, L. S. (1996). Recovered memories of abuse:
Assessment, therapy, forsenics. Washington, DC: American
Psychological Association.

Powell, M. B., Roberts, K. P., Ceci, S. J., & Hembrooke, H. (1999).
The effects of repeated experience on children’s suggestibility.
Developmental Psychology, 35, 1462–1477.

Powell, M. B., & Thomson, D. M. (1996). Children’s recall of an oc-
currence of a repeated event: Effects of age, retention interval,
and question type. Child Development, 67, 1988–2004.

Priestley, G., Roberts, S., & Pipe, M. E. (1999). Returning to the
scene: Reminders and context reinstatement enhance chil-
dren’s recall. Developmental Psychology, 35, 1006–1014.

Principe, G. F., Ornstein, P. A., Baker-ward, L., & Gordon, B.
N. (2000). The effects of intervening experiences on chil-
dren’s memory for a physical examination. Applied Cognitive
Psychology, 14, 59–80.

Putnam, F. (1997). Dissociation in children and adolescents. A de-
velopmental perspective. NY: Guilford.

Quas, J. A., Qin, J., Schaaf, J., & Goodman, G. S. (1997). Individual
differences in children’s and adults’ suggestibility and false
event memory. Learning and Individual Differences, 9, 359–
390.

Reyna, V. F., & Brainerd, C. J. (1995). Fuzzy-trace theory: An in-
terim synthesis. Learning and Individual Differences, 7, 1–75.

Ricci, C. M., & Beal, C. R. (1998). Child witnesses: Effect of event
knowledge on memory and suggestibility. Journal of Applied
Developmental Psychology, 19, 305–317.

Richardson, G., & Kelly, T. P. (1995). The relationship between
intelligence, memory and interrogative suggestibility in young
offenders. Psychology, Crime and Law, 1, 283–290.

Roberts, K. P., & Lamb, M. E. (1999). Children’s responses when
interviewers distort details during investigative interviews. Le-
gal and Criminological Psychology, 4, 23–31.

Roberts, K. P., Lamb, M. E., Sternberg, K. J., Beresford, J.,
Domenici-Lake, P. L., & Heiges, K. (1997, April). The effect
of a delay on the incorporation of postevent information into
children’s eyewitness memory. Paper presented at the biennial
meeting of the Society for Research in Child Development,
Washington, DC.



P1: FXJ/FMO P2: FLW

Clinical Child and Family Psychology Review (CCFP) PP143-302284 April 26, 2001 17:33 Style file version Nov. 07, 2000

Children’s Testimony 181

Robinson, J., & Briggs, P. (1997). Age trends and eye-witness sug-
gestibility and compliance. Psychology, Crime and Law, 3,
187–202.

Roediger, H. L., III, & Bergman, E. T. (1998). The controversy over
recovered memories. Psychology, Public Policy, and Law, 4,
1091–1109.

Ross, M. (1989). The relation of implicit theories to the construction
of personal histories. Psychological Review, 96, 341–357.

Rovee-Collier, C., & Shyi, G. (1992). A functional and cognitive
analysis of infant long-term retention. In M. L. Howe, C. J.
Brainerd, & V. F. Reyna (Eds.), Development of long-term re-
tention (pp. 3–55). New York: Springer-Verlag.

Rudy, L., & Goodman, G. S. (1991). Effects of participation on
children’s reports: Implications for children’s testimony. De-
velopmental Psychology, 27, 527–538.

Salmon, K., & Pipe, M. E. (1997). Providing props to facilitate
young children’s event recall: The impact of a one year delay.
Journal of Experimental Child Psychology, 65, 261–292.

Saywitz, K. J. (1995). Improving children’s testimony: The ques-
tion, the answer, and the environment. In M. S. Zaragoza, J. R.
Graham, G. C. N. Hall, R. Hirschman, Y. S. Ben-Porath (Eds.),
Memory and testimony in the child witness (pp.113–140). Thou-
sand Oaks, CA: Sage Publications.

Saywitz, K. J. (in press). Developmental underpinnings. In H.
Westcott, G. Davies, & R. Bull (Eds.), Children’s testimony
in context. New York: Wiley.

Saywitz, K. J., Goodman, G. S., Nicholas, E., & Moan, S. (1991).
Children’s memories of physical examinations involving gen-
tial touch: Implications for reports of child sexual abuse. Jour-
nal of Consulting and Clinical Psychology, 59, 682–691.

Saywitz, K. J., & Nathanson, R. (1993). Children’s testimony and
their perceprions of stress in and out of the courtroom. Child
Abuse and Neglect, 17, 613–622.

Saywitz, K. J., Nathanson, R., & Snyder, L. (1993). Credibility of
child witnesses: The role of communicative competence. Top-
ics in Language Disorders, 13, 59–78.

Saywitz, K. J., & Snyder, L. (1993). Improving children’s testi-
mony with preparation. In G. Goodman & B. Bottoms (Eds.),
Child victims, child witnesses: Understanding and improving
testimony (pp. 117–146). New York: Guilford Press.

Schacter, D.L. (1992). Understanding implicit memory: A cognitive
neuroscience approach. American Psychologist, 47, 559–569.

Schneider, W., & Bjorklund, D. F. (1998). Memory. In W. Damon
(Series Ed.) & D. Kuhn & R. S. Siegler (Vol. Eds.), Handbook
of child psychology: Vol. 2. Cognition, perception, and language
(pp. 467–521). New York: Wiley.

Schneider, W., & Pressley, M. (1997). Memory development between
2 and 20 (2nd ed.). New York: Springer-Verlag.

Schwarzmueller, A., Boyle, P., & Fivush, R. (1996, March). Autobi-
ographical memory from age 3 through 8. Poster presented at
the Conference on Human Development, Birmingham, AL.

Shiffrin, R. M., & Atkinson, R. C. (1969). Storage and retrieval pro-
cesses in long-term memory. Psychological Review, 76, 179–
193.

Simpson, C., & Guttentag, R. (1996, March). Suggestibility of
children’s remembering: Effects of interviewer credibility.

Poster presented at the Conference on Human Development,
Birmingham, AL.

Steward, M. S., & Steward, D. S. (with L. Farquhar, J. E. B. Myers, M.
Reinhart, J. Welker, N. Joye, J. Driskill, & J. Morgan) (1996).
Interviewing young children about body touch and handling.
Monographs of the Society for Research in Child Development,
61(4/5, Serial No. 248).

Templeton, L. M., & Hunt, V. H. (1997, April). The effects of mis-
leading information and level or authority of interviewer on
children’s eyewitness memory. Poster presented at the biennial
meeting of the Society for Research in Child Development,
Washington, DC.

Templeton, L. M., & Wilcox, S. A. (2000). A tale of two represen-
tations: The misinformation effect and children’s developing
theory of mind. Child Development, 71, 402–416.

Tessler, M., & Nelson, K. (1994). Making memories: The influence
of joint encoding on later recall by young children. Conscious-
ness and Cognition, 3, 307–326.

Toglia, M. P., & Ross, D. F. (1991, April). Children’s suggestibility:
The role of biaser credibility. Paper presented at the biennial
meeting of the Society for Research in Child Development,
Seattle, WA.

Tulving, E., & Thomson, D. M. (1973). Encoding specificity and
retrieval processes in episodic memory. Psychological Review,
80, 352–373.

Vrij, A., & Bush, N. (2000). Differences in suggestibility between
5–6 and 10–11 year olds: The relationship with self confidence.
Psychology, Crime and Law, 6, 127–138.

Walker, A. G., & Warren, A. R. (1995). The language of the child
abuse interview: Asking the questions, understanding the an-
swers. In T. Ney (Ed.), True and false allegations of child sexual
abuse: Assessment and case management (pp. 153–162). New
York: Brunner/Mazel.

Warren, A. R., & Lane, P. (1995). Effects of timing and type of
questioning on eyewitness accuracy and suggestibility. In M.
S. Zaragoza, J. R. Graham, G. C. N. Hall, R. Hirschman, Y. S.
Ben-Porath (Eds.), Memory and testimony in the child witness
(pp. 44–60). Thousand Oaks, CA: Sage Publications.

Warren, A. R., & Smartwood, J. (1992). Developmental issues in
flashbulb memory research: Children recall the Challenger
event. In E. Winograd & U. Neisser (Eds.), Affect and accuracy
in recall: The problem of flashbulb memories (pp. 95–12). New
York: Cambridge University Press.

Warren, A. R., Woodall, C. E., Thomas, M., Nunno, M., Keeney,
J. M., Larson, S. M., & Stadfeld, J. A. (1999). Assess-
ing the effectiveness of a training program for interview-
ing child witnesses. Applied Developmental Science, 3, 128–
135.

Welch-Ross, M. K., Diecidue, K., & Miller, S. A. (1997). Young
children’s understanding of conflicting mental representation
predicts suggestibility. Developmental Psychology, 33, 43–
53.

White, T. L., Leichtman, M. D., & Ceci, S. J. (1997). The good,
the bad, and the ugly: Accuracy, inaccuracy, and elaboration
in preschoolers’ reports about a past event. Applied Cognitive
Psychology, 11, S37–S54.




