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Acting Out the Details of a Pediatric Check-up: The Impact of Interview 
Condition and Behavioral Style on Children’s Memory Reports

 

Andrea Follmer Greenhoot, Peter A. Ornstein, Betty N. Gordon, and Lynne Baker-Ward

 

This investigation was designed to determine whether an enactment interview condition involving a doll and
props, in contrast to a verbal interview, would enhance 3- and 5-year-olds’ (

 

N

 

 

 

5

 

 62) recall of a pediatric exami-
nation. An additional aim was to explore the influence of behavioral styles and language skills on children’s
performance, and the extent to which these relations varied by age and interview condition. Both 1- and 6-
weeks following their check-ups, the children in the enactment condition, particularly the 3-year-olds, pro-
vided more spontaneous, elaborate reports than did those assessed with a verbal protocol. Nonetheless, enact-
ment also resulted in increased errors by the 3-year-olds at the first interview, and by children in both age
groups after the 6-week delay. The age and interview condition effects, however, were moderated by the chil-
dren’s behavioral characteristics. Among the younger children, a measure of manageability predicted perfor-
mance in the enactment setting, whereas an indicator of persistence was associated with recall in the verbal
condition. The results have implications for an understanding of children’s memory of events and of their abil-
ity to provide testimony in legal settings.

 

INTRODUCTION

 

Research on children’s long-term retention of person-
ally experienced events has increased dramatically in
the last decade. A considerable amount of evidence
indicates that younger children provide less informa-
tion about previous events, particularly in response
to open-ended probes, than older children (e.g., Baker-
Ward, Gordon, Ornstein, Larus, & Clubb, 1993). Con-
verging evidence, however, suggests that the com-
pleteness and accuracy of children’s accounts of their
experiences depend on a number of factors, including
the conditions under which memory is assessed and
the children’s cognitive and personality characteris-
tics (e.g., Folds, Footo, Guttentag, & Ornstein, 1990;
Gordon et al., 1993). The present investigation was
designed to address these issues by (1) determining
the extent to which age differences in children’s
event recall could be minimized by manipulating
the assessment context, and (2) exploring individ-
ual differences in relatively stable cognitive and
personality attributes that may account for varia-
tion in children’s performance within age groups
and interview conditions. This research, moreover,
was designed to contribute to an understanding
both of children’s long-term retention and forgetting
of events and of their ability to provide testimony in
legal settings.

 

Enhancing Children’s Recall

 

A number of researchers have suggested that
young children’s memory abilities are actually quite
similar to those of older children (e.g., Bender, Wall-

sten, & Ornstein, 1996; Mandler, 1990) and that age
differences in recall performance may reflect develop-
mental changes in the ability to report what is remem-
bered. From this perspective, very young children’s
reports of their experiences may not reflect what they
actually remember, perhaps because they cannot
meet the cognitive and behavioral demands of the
typical interview situation. That is, young children’s
recall in a conventional interview context may be lim-
ited by developmental factors such as restricted lan-
guage skills, poor grasp of the principles of narra-
tive structure, relative inability to self-conduct a
memory search, and lack of interest in certain types of
memory interviews. One way to evaluate this posi-
tion is to examine the influence of characteristics of
the interview setting on children’s recall. If age differ-
ences are due primarily to retrieval and reporting dif-
ferences, they might be reduced by interview condi-
tions that are designed to be supportive of these skills
in very young children. Indeed, a growing literature
indicates that children’s performance varies as a
function of a wide range of contextual factors (e.g.,
Best & Ornstein, 1986; Ornstein, Baker-Ward, &
Naus, 1988; Pipe & Wilson, 1994).

One aspect of the interview that can be associated
with improved recall among preschoolers is the pres-
ence of mnemonic cues during the memory assess-
ment. For example, Pipe and Wilson (1994) found that
the completeness of 6- and 10-year-olds’ reports of a
laboratory-based play experience (a visit with a magi-
cian) was increased if components of that event were
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presented during the memory interview. Pipe and
Wilson, however, also observed that a decrease in ac-
curacy, albeit a nonsignificant one, was associated
with the presence of cues. Another condition under
which memory reports may be enhanced is a context
in which children are given dolls to facilitate the reen-
actment of events in which they had previously par-
ticipated. With children who are 5 years of age and
older, interviews involving dolls seem to elicit more
complete event reporting than do verbal interview
protocols. For example, Gordon et al. (1993) found
that use of a doll enhanced 5-year-olds’ recall of a re-
cent physical examination, although it did not im-
prove 3-year-olds’ performance.

One reason why the 3-year-olds in Gordon et al.’s
(1993) study may not have benefited from the avail-
ability of dolls is that younger children may not have
the necessary cognitive skills for the effective use of a
toy as a representation of the self. Indeed, one impli-
cation of DeLoache’s (1990) work on the development
of children’s understanding of scale models as repre-
sentations of larger spaces is that young children may
have difficulty in simultaneously viewing a model as
an object in its own right and as a symbol of some-
thing else. Moreover, consistent with this interpreta-
tion, DeLoache and Marzolf (1995) reported that 2

 

¹⁄₂

 

- to
3-year-old children were more successful in indicat-
ing where they had been touched during a recently
completed Simon Says game through verbal state-
ments and gestures to their own bodies than by
means of gestures to a doll.

It seems possible that the difficulties associated
with the use of dolls in interviews of young children
may be overcome by providing a great deal of contex-
tual support for recall. Thus, performance may im-
prove if 3-year-olds are interviewed in an enactment
context in which they are given access to dolls, as well
as props that are similar to objects used during the to-
be-remembered event, and interviewed in a setting
similar to the room in which the original experience
occurred. The combination of dolls and props may
encourage demonstration to a greater extent than a
doll alone, thus creating a context that does not em-
phasize verbal recall. Furthermore, although a doll
may provide some mnemonic support in that it may
prompt memory for features of an event involving
various body parts, props should present additional
cues. In this regard, Saywitz, Goodman, Nicholas,
and Moan (1991) have demonstrated the effectiveness
of an enactment procedure involving dolls and medi-
cal instruments in 5- and 7-year-old children’s recall
of a visit to the doctor. Children of both ages provided
twice as much information in the enactment session
as they did in a free recall session that was based on a

verbal interview protocol. Similarly, Murachver, Pipe,
Gordon, Owens, and Fivush (1996) found that 5- and
6-year-olds who either observed or were told about a
novel play activity (“visiting the pirate”) reported
more of the component actions of this event through
enactment than verbal recall.
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 However, enactment
was also associated with increased errors in report-
ing, relative to verbal recall. These studies notwith-
standing, enactment procedures involving props and
dolls have not been examined extensively, especially
with children as young as 3 years of age.

With these issues in mind, the present study was
designed in part to address the question of whether
enactment could enhance the recall performance of
very young children. Specifically, 3- and 5-year-
olds’ recall of a routine visit to the pediatrician was
assessed with one of two interview protocols: a Ver-
bal condition similar to that employed in earlier
studies of children’s memory (e.g., Baker-Ward et
al., 1993), and an Enactment condition involving the
use of a doll and props. It was expected that the En-
actment procedure would minimize age differences
in recall performance.

 

Individual Differences in Children’s 
Recall Performance

 

Although age differences have been a primary
concern of investigators of memory development,
few researchers have speculated about the sources of
within-group variation in children’s recall. Even when
children are interviewed under equivalent condi-
tions, there remains a great deal of unexplained vari-
ability in their memory reports, particularly among
the younger age groups. It seems likely that individ-
ual differences in a number of cognitive and person-
ality characteristics may account for some of this
within-group variability in performance. For this in-
vestigation, two general individual difference factors
were chosen as potential sources of within-group
variability: language skill and behavioral style, some-
times referred to as temperament (Thomas, Chess, &
Birch, 1968). In the context of a memory assessment,
children’s language skills may affect their under-
standing of an interviewer’s questions as well as their
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Murachver et al. (1996) also included a condition in which
the event was experienced directly in the sense that the partici-
pating children performed the actions involved in visiting the
pirate. For these children, acting out the details of the pirate visit
essentially involved reenactment of already performed event se-
quences, rather than enactment of other persons’ actions.
Salmon, Bidrose, and Pipe (1995) also used a reenactment proce-
dure to assess young children’s memory for previously per-
formed actions.
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abilities to describe past events. In support of this hy-
pothesis, Gordon et al. (1993) reported that 5-year-
olds’ language abilities were related to the amount of
detail they provided in their accounts of their physi-
cal examinations. Moreover, there is a substantial
body of literature illustrating that components of
behavioral style are predictive of social adaptation
(e.g., Bates, Maslin, & Frankel, 1985; Cameron, 1977;
Thomas et al., 1968), and demonstrations of the rele-
vance of behavioral characteristics to cognitive per-
formance are now being reported. For example,
Pasilin (1986) found that maternal ratings of their pre-
schoolers’ persistence and attention to tasks were
positively related to the children’s achievement test
performance. In addition, the findings of Gordon et
al. (1993) suggest that temperament may account for
some within-group variation in recall performance,
with components of children’s temperament account-
ing for 12% to 24% of the variance in same-aged chil-
dren’s recall performance. To illustrate, 3-year-olds
who tended to approach new situations provided
more information in response to open-ended ques-
tions than 3-year-olds who tended to withdraw.

In the present study, estimates of language skills
and behavioral style were related to older and
younger children’s performance under both the Ver-
bal and Enactment interview conditions because it
seemed likely that the impact of these individual dif-
ference factors would vary with children’s age and
the conditions under which their recall is assessed.
More specifically, language skills may be associated
with children’s performance in the Verbal condition,
but not in the Enactment setting, in which linguistic
demands are reduced. Similarly, behavioral styles
may be differentially linked to children’s responses to
the two interview conditions. For example, a highly
distractible child may perform more poorly in the En-
actment condition, in which the props can be viewed
as attractive playthings, than a less distractible child,
whereas distractibility may be unrelated to perfor-
mance in the Verbal condition. Furthermore, both lan-
guage skills and behavioral styles may be particularly
important in explaining the performance of younger,
rather than older, children, for whom the recall task
seems to be most challenging.

To summarize, the present investigation had two
general goals: (1) To determine whether a contextu-
ally supportive Enactment procedure could enhance
the recall performance of young children and re-
duce age differences in remembering, and (2) to ex-
amine the relation between children’s language
skills and stable behavioral characteristics and their
performance in the Verbal and Enactment inter-
view conditions.

 

METHOD

Participants

 

The children who took part in this study were sam-
pled from among the 3- and 5-year-olds who were
scheduled for routine physical examinations at two
private pediatric practices in a suburban area. A total
of 32 3-year-olds (
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 37.3 months, 

 

range
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 34 to 42
months) and 30 5-year-olds (
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 62.2 months, 

 

range

 

 

 

5

 

57 to 71 months) participated in this research. Most of
the children in the sample were White (87.1%), and
about half of the children were female (51.6%). The
participants were primarily from middle-class fami-
lies, as indicated by their parents’ average level of ed-
ucation. Approximately 95% of the mothers and 89%
of the fathers had some college education. Recruit-
ment involved telephoning parents prior to their chil-
dren’s scheduled examinations and inviting them to
take part in the research. Of the families contacted,
66% agreed to participate, and of these, 77% com-
pleted the study. The most frequently cited reasons
for declining to participate and dropping out were
lack of time and the inconvenience of visiting the uni-
versity laboratory.

 

Experimental Design and Materials

 

Children were questioned about the details of their
recently completed physical examinations according
to either a verbal or an enactment interview protocol.
Random assignment of 3- and 5-year-olds to either
the Verbal or Enactment condition resulted in the es-
tablishment of four groups of participants, ranging in
size from 10 to 12 children. The Enactment interview
was designed to maximize the level of contextual
support provided to the children. In this condition,
the interview took place in a room that resembled a
pediatrician’s examining suite. The room contained a
sink, a physician’s examining table, a doll, and props
with which the children could demonstrate the proce-
dures included in their physical exams. Table 1 dis-
plays a list of the props in the enactment room. The
props included medical instruments, some of which
may have been used during the individual children’s
examinations (e.g., reflex hammer), as well as dis-
tracter items that are never used during routine
checkups (e.g., ace bandage). Children in the Verbal
condition were interviewed in a room that was simi-
lar, but did not contain an examining table or instru-
ments and props resembling those used by medical
personnel. These children were interviewed with a
standard verbal protocol that has been used in previ-
ous studies of children’s memory for personally expe-
rienced events (e.g., Baker-Ward et al., 1993). The
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Enactment interview was identical in structure to the
Verbal interview protocol, except that children were
instructed to both show and tell what had happened
during their checkups.

Four dolls were used in the study, and each partic-
ipant in the Enactment condition was provided a doll
that was consistent with his or her race and gender.
The dolls were dressed in street clothing and were not
sexually anatomically detailed.

 

The Physical Examinations

 

A total of 14 pediatricians and 10 nurses partici-
pated in this study. Prior to the study, discussion with
physicians resulted in the definition of the physical
examination in terms of a collection of subevents or
features. These features, listed in Table 2, consisted of
procedures that are typically administered during
check-ups. Although the office visits varied some-
what across age and among children at any given age,
all children received a subset of the procedures indi-
cated in Table 2. In addition, a photograph was taken
of each child by a nurse during the physical examina-
tion, in an effort to differentiate the to-be-remembered
examination from other check-ups.

To facilitate the coding of the interviews, immedi-
ately after each check-up, the participating physicians
and nurses completed checklists to indicate precisely
the component features of each child’s physical ex-
amination. As an accuracy check, parents also were
asked to complete these checklists during the check-
ups. Parents’ reports were typically in agreement
with those of nurses and physicians; indeed, agree-
ment was approximately 95%. For the purposes of

scoring the children’s reports, a feature was consid-
ered present if either the doctor, nurse, or parent in-
cluded it in the checklist.

 

Procedure

 

An interviewer met with participating parents and
children at the pediatric office just before the sched-
uled time of the child’s examination. The parents then
provided written consent, verbal assent was obtained
from the child, and the medical staff administered the
check-ups. Following the child’s examination, several
individual difference assessments were made (see
section below on individual differences), and the first
interview was scheduled for a time between 3 and 7
days after the check-up. A follow-up interview was
conducted approximately 6 weeks (between 39 and
49 days) following the physical examination. Each
child was seen on all occasions by one of six female
interviewers. Recall assessments were conducted in
one of the two university laboratory rooms described
previously. All sessions were videotaped for subse-
quent analysis.

 

Interviews

 

Both the Verbal and Enactment interview protocols
involved several levels of questions of increasing
specificity. Each session began with the establishment
of rapport, and an explanation about the purpose of
the child’s visit with the interviewer. The child was
directed to try to remember the details of the check-
up during which the nurse had taken his or her pic-
ture. In the Verbal condition, the experimenter then
began the interview. In the Enactment condition, the
interviewer indicated that the room contained many
of the things the doctor and the nurse had used in the
check-up and that the child could use those objects
and the doll to demonstrate the procedures included
in his or her examination. The photo feature was then

 

Table 1 Medical and Distracter Props

 

Medical Instruments Appropriate 
for Well-child Exam Distracters

Scale Measuring tape
Earphones Ruler
Eye chart Basket
Urinalysis cup Vaseline
Blood pressure cuff Small plastic bag
Syringe Cotton swab
Fingersticker Cotton balls
TB pricker Sunglasses
Opthalmascope Medicine bottle
Otoscope Ace bandage
Tongue depressor Test tube
Reflex hammer Thermometer
Stethoscope Washcloth
Bandaid Jar

 

Alcohol prep

 

Eye dropper

 

Table 2 Features of the Physical Examination

 

Nurse Features Doctor Features

Measure weight Check eye
Measure height Check ears
Test hearing Check mouth
Test vision Check elbow
Measure blood pressure Check knee
Obtain blood sample Check feet
Administer inoculation(s) Check genitalia
Administer TB tine test Probe abdomen
Obtain urine sample Listen to lungs (back)

 

Listen to chest (heart)
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used as a practice item: The interviewer demon-
strated the photograph procedure for the child, and
then asked the child to demonstrate, as well. Follow-
ing this practice, the interview began.

The interviews for both conditions were hierarchi-
cally organized, beginning with general, open-ended
questions, followed by more specific questions about
those features not already recalled. Questioning in the
Enactment condition differed from that in the Verbal
condition only in that children were asked to both
“show and tell” rather than just “tell” the interviewer
what happened. To illustrate the mode of question-
ing, consider the following four levels of questions
addressed to the children: (1) general demonstration
probes (e.g., “Show (tell) me what happened during
your check-up.”), (2) more specific verbal (yes/no)
questions (e.g., “Did the doctor check your eyes?”),
(3) specific elaboration probes (e.g., “Show (tell) me
what the doctor did when he checked your eyes.”),
and (4) pairs of leading questions (e.g., “Did the doc-
tor shine a light in your eyes?” and “Did the doctor
put some drops of water in your eyes?”). Note that in
the final level of questioning, one of the two questions
gave correct information about how a particular pro-
cedure may have been administered, whereas the
other included incorrect detail about the procedure.
The order of the two leading questions within the pair
varied across features. Moreover, these questions
were only asked when children admitted that they
did not know the answer to or failed to respond to the
previous question about that same procedure.

Throughout the interview, children in the Enact-
ment condition were encouraged to use the doll and
the instruments to demonstrate the procedures of
their physical examinations. Children in both condi-
tions were asked to provide as much information as
possible in response to the general probes (e.g., “Show
(tell) me what else happened.”) before they were
questioned more specifically. For each procedure re-
called, they were asked to elaborate, or describe in de-
tail, that feature. The order of specific questioning
was counterbalanced within each interview condi-
tion. One-half of the children were asked specific
questions about the nurse features, followed by spe-
cific questions about the doctor features, whereas the
other half were questioned in the reverse order.

In addition, to gauge the accuracy of the children’s
responses, two types of yes/no questions were in-
cluded about events that did not take place in the
examination: (1) “Absent Feature” questions about pro-
cedures that could be included in a physical examina-
tion but which were not a part of a particular child’s
examination (e.g., “Did you get a shot?” when, in fact,
the child had not received a shot), and (2) “Extra-

Event” questions about features that would be un-
likely to occur in a physical examination, but which
were also medically related (e.g., “Did the nurse take
your temperature?”). These Extra-Event questions
are listed in Table 3.

 

Individual Difference Measures

 

Language Development

After each child’s physical examination, the Test of
Early Language Development (TELD: Hresko, Reid,
& Hammill, 1981) was administered. The TELD items
probe children’s linguistic form and content in both
the expressive and receptive modes, yielding a stan-
dardized score, or Language Quotient. This assess-
ment is appropriate for measuring the language skills
of children between the ages of 3 and 7 years. The
standardized sample included primarily Caucasian
children from middle-class families. Hresko et al.
(1981) reported Cronbach’s coefficient alphas, calcu-
lated separately for five age groups ranging from 3 to
7 years, between .87 to .92, indicating that internal
consistency reliability was high. Good content valid-
ity has been demonstrated by correlations between
TELD scores and other language assessments ranging
from .46 to .80 (e.g., Preschool Language Scale: Zim-
merman, Steiner, & Pond, 1979).

Behavioral Style

During the children’s first interview, parents com-
pleted a standardized questionnaire concerning the
behavioral style, or temperament, of their child. The
Parent Form of the Temperament Assessment Battery
For Children (TABC: Martin, 1988) contains 48 ques-
tions to which the parent is asked to respond, using a
7-point Likert scale. The measure yields scores on six
personality-behavioral dimensions: Activity, Adapt-
ability, Approach-Withdrawal, Emotional Intensity,
Ease of Management, and Persistence. Martin (1988)
reported reliability information based on a sample
comparable to the participants in the present investi-
gation. Internal consistencies of the six scales for the

 

Table 3 Extra-Event Questions

 

Did the nurse take your temperature?
Did the nurse ask you to drink some medicine?
Did the nurse wrap a bandage around your leg?
Did the nurse ask you to lift something to see how strong you are?
Did the doctor check your head for ticks?
Did the doctor ask you to touch your nose with your fingers?
Did the doctor put a washcloth on your head?

 

Did the doctor clean your belly button with some soap and water?
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Parent Form were good, as illustrated by Cronbach’s
coefficient alphas between .65 and .87. Interrater reli-
ability of the Parent Form, calculated by comparing
fathers’ and mothers’ ratings of their children on the
six temperament dimensions, was adequate; correla-
tions between fathers’ and mothers’ ratings ranged
from .34 to .64.

Because preliminary analyses of the current data
indicated that the six scales of the TABC were not in-
dependent of one another, a smaller set of nonredun-
dant behavioral style measures was selected for anal-
ysis in this investigation. This selection process was
based, in part, on an exploratory factor analysis
with a varimax rotation. The results yielded a factor
that seemed to reflect a Manageability (or Easiness-
Difficulty) dimension of personality, because Ease-
of-Management and Adaptability had high positive
loadings, 

 

r

 

s(60) 

 

5

 

 .81 and .85, respectively, whereas
Emotional Intensity had a high negative loading,
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(60) 
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2

 

.77. An Easiness-Difficulty dimension is
well established in the temperament literature and
has been shown to be related to adaptation across a
range of settings (e.g., Bates et al., 1985; Cameron, 1977;
Thomas et al., 1968). Because such a factor is sug-
gested by both the current data and the temperament
literature, each child’s Adaptability and Ease-of-
Management scores and the inverse of his or her
Emotional Intensity score were combined to form a
composite Manageability measure. In addition, the
Persistence scale was chosen for the analyses be-
cause of the six behavioral characteristics measured
by the TABC, persistence would seem to be most di-
rectly related to performance on cognitive tasks. In-
deed, a similar behavioral dimension has been found
to be predictive of preschool children’s achievement
test scores (Pasilin, 1986). Moreover, Persistence did
not load on the Manageability factor. Thus, the two
aspects of behavioral style used in further analyses
were Manageability and Persistence.

 

Coding of the Recall Protocols

 

Remembering

Each interview was scored with regard to perfor-
mance on three types of features or procedures. Present
Features consisted of procedures that had been car-
ried out during the individual children’s examina-
tions, and thus varied from child to child. The mean
number of procedures administered for 3-year-olds
was 16, whereas the average number of Present Fea-
tures for 5-year-olds was 17. Absent Features were de-
fined as medical procedures that have high probabil-
ities of occurring during routine physical examinations

but that did not occur during an individual child’s
check-up. The number of Absent Features thus varied
from child to child, as a function of the content of each
check-up, with the average number being 3 and 2 for
the 3- and 5-year-olds, respectively. The Extra-Event
Features were the eight medically related proce-
dures listed in Table 3. These procedures were con-
sidered to be medically plausible and could have
been experienced by the children in other settings,
but were highly unlikely to occur during a well-
child examination.

Children’s responses to questions about Present
Features were coded for features recalled and the
type of probe (open-ended versus specific) needed to
elicit the information. Total recall scores were calcu-
lated for each child by summing the proportion of
features recalled in response to specific and open-
ended questions. A miss was coded when a child in-
correctly denied the occurrence of a Present Feature.
There were three types of codes a child could receive
for Absent Features: intrusions, false alarms, and cor-
rect rejections. Intrusions were reports of such fea-
tures at the open-ended level of questioning. For ex-
ample, an intrusion was scored if, when asked “What
happened during your check-up?” a child reported
getting a vision test when, in fact, he or she had not re-
ceived such an assessment. Because the interviewers
were blind to which procedures had been carried out
during the individual children’s examinations, spe-
cific questions were asked about Absent Features not
already reported in response to open-ended ques-
tions. False alarms occurred when a child incorrectly
said “yes” to a specific question about an Absent Fea-
ture, whereas a correct rejection was coded if the child
denied the occurrence of an Absent Feature. A similar
system was used to code children’s responses with re-
gard to the Extra-Event Features. Thus, possible
codes on Extra-Event Features were the same as those
on Absent Features (i.e., intrusions, correct rejections,
and false alarms).

Elaboration

Children’s recall was also characterized in terms of
the amount of elaborative detail provided verbally or
through demonstration about each feature. A 2 was
scored if the elaboration about a feature was complete
(e.g., “The doctor hit my knee with a hammer.”), a 1
indicated that some detail was present but that the
description was incomplete (e.g., “The doctor hit my
knee.”), and a 0 indicated that the child was unable to
describe or demonstrate the procedure. For the pur-
poses of calculating average elaboration scores, incor-
rect elaborations were scored as 0s, but were tagged
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for further analyses. Children in both interview con-
ditions could receive credit for both verbal and non-
verbal information.

Reliability

Reliability in the coding of recall and elaboration
was quite good. The Present, Absent, and Extra-Event
Feature scoring was completed by six research assis-
tants, and a “master” coder scored 20% of each as-
sistant’s work. Percent agreement between each coder
and the master coder was at least 90%, averaging 93%.
Similarly, the elaboration data were scored by five re-
search assistants, and a master coder scored 20% of
each assistant’s assignment. Percent agreement be-
tween each research assistant and the master coder
was, at minimum, 90% and averaged 94%.

Memory/Play Discriminations

Because children in the Enactment condition were
at times “off task,” several criteria were adopted in
order to distinguish between memory reports and
play. Demonstrations that were in direct response to
an interviewer’s probe were counted in the children’s
memory reports. For example, if the interviewer in-
structed a child to “show me what the doctor did,”
and the child responded by immediately picking up
the otoscope and checking the dolls’ ears, that proce-
dure was counted in the memory report. Moreover, if
in response to that same prompt, the child had used
the otoscope to check the doll’s hair for ticks, the dem-
onstration was also counted in the child’s memory re-
port. Children could also verbally indicate that a par-
ticular demonstration represented a procedure present
in their examinations. For example if the a child said
“she did this . . .” while enacting a procedure, the
demonstration was included in the memory report. If
neither of the latter two conditions applied, the inter-
viewer asked the child whether he or she was demon-
strating a procedure that had occurred during his or her
exam. Only if the child responded affirmatively was the
demonstration in question counted in the memory re-
port. At the initial interview, 10% of the 3-year-olds’
demonstrations and 6% of the 5-year-olds’ demonstra-
tions did not meet these criteria and were therefore
coded as play. The proportion of “off-task” demonstra-
tions during the second interview averaged 10% for the
younger children and 4% for the older children.

 

RESULTS

 

Preliminary analyses indicated no differences in per-
formance as a function of interviewer, order of ques-

tioning, pediatric practice, gender, or ethnicity. Con-
sequently, for further analyses, the data were collapsed
across these variables. The general analysis strategy
was carried out in two stages. In the first step, the ef-
fects of age and interview condition on children’s ac-
counts at the two interviews were examined. In the
second stage, the relations between the two domains
of individual difference variables and children’s mem-
ory reports were explored. The results of each of these
steps will be discussed in turn.

 

Age and Interview Condition

 

Repeated measures analyses of variance (ANOVAs)
were used to relate age and interview condition to
selected measures of recall performance at the two
assessments and to examine patterns of change over
the 6-week delay period. For each performance var-
iable, age and interview group were treated as
between-participants factors, and time of interview
was considered a within-participants factor. Signifi-
cant main effects of time or interactions involving
time were followed up with separate 2 
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 2 (age 
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 in-
terview condition) univariate ANOVAs on the 1-
week and 6-week data.

Present Features

Recall scores for Interviews 1 and 2 are shown in
Figure 1A and B, respectively. As can be seen, 5-year-
olds showed better overall recall performance than 3-
year-olds, 
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 4.14, 
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 .05. The dark portions of
the bars in Figure 1 represent the proportion of fea-
tures recalled in response to open-ended probes. As
the graphs illustrate, the Enactment condition
seemed to enhance open-ended recall, particularly for
the 3-year-olds, as reflected in a significant age 
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 con-
dition interaction, 
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(1, 58) 

 

5

 

 4.94, 

 

p

 

 

 

,

 

 .05. It is also ap-
parent in Figure 1 that the patterns of correct re-
sponses to specific questions (yes/no) are essentially
the inverse of those made to open-ended questions,
and that incorrect responses (i.e., misses) to these
questions did not vary with age or interview condi-
tion. Moreover, recall performance did not change
significantly between the 1-week and 6-week inter-
views. At both interviews, the majority of the 3-year-
olds’ recall in the Verbal condition was elicited by
specific questions, whereas 3-year-olds in the Enact-
ment condition and 5-year-olds recalled a greater pro-
portion in response to open-ended questions than
specific questions.

To understand further the children’s memory re-
ports, an additional analysis explored the extent to
which recall was accompanied by elaborative detail.
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The 0–2 coding scheme described earlier was used to
construct an elaboration score for each child. Table 4
shows the average elaboration scores by age and in-
terview condition for the 1-week and 6-week inter-
views. As can be seen, 5-year-olds seemed to provide
more elaborative accounts of their check-ups than 3-
year-olds. However, children at both age levels pro-
vided more detail if interviewed in the Enactment
condition than if questioned with the Verbal protocol.
Consistent with visual inspection of the data, the
elaboration scores differed as a function of both age
and interview group, 
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s(1, 57) 
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 41.49, 
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,

 

 .0001,
and these patterns of performance did not change
over the 6-week delay period.

In sum, the analyses of Present Feature recall sug-

gest that children were able to provide richer, more
spontaneous accounts of their physical examinations
when given the opportunity to act out their check-ups
than when simply asked to talk about them. Enact-
ment was particularly beneficial to the open-ended
reports of the younger children, and was supportive
of the provision of elaborative detail by both 3- and
5-year-olds.

Nonadministered Features

Because the set of medically related Absent Fea-
tures was quite small and the children in each of the
four groups responded comparably to questions
about these procedures and the eight Extra-Event fea-
tures, the data with regard to these two types of features
were combined. This resulting set of Nonadminis-
tered Features, or procedures that had not been car-
ried out, averaged 11 for the 3-year-olds and 10 for the
5-year-olds. A summary of children’s responses to
questions about these features is shown in Figure 2.
As can be seen in the dark portions of the bars, the En-
actment condition was associated with a higher pro-
portion of intrusions of Nonadministered Features
for the 3-year-olds at the 1-week interview, and for
both age groups at the second assessment, in compar-
ison with the other children. Consistent with these
observations, across-time analyses of the children’s
intrusions revealed a main effect of interview group,
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 .01, and a marginal age 
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time interaction, 
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 .06. The interac-
tion reflected the finding that at the first interview
there was an age 
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 group interaction, 
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 9.13,

 

p

 

 

 

,

 

 .01, whereas at the second assessment, a main ef-
fect of interview group was obtained, 
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 7.66,
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 .01. Inspection of Figure 2 also indicates that the
3-year-olds tended to have lower proportions of cor-
rect rejections and correspondingly higher percent-
ages of false alarms than the 5-year-olds, 
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9.35, 
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 .01. Although there were no significant
changes in the proportions of correct rejections over
time, the overall rate of false alarms increased signif-

Figure 1 Present Feature performance at interviews 1 and 2,
as a function of age and interview group. Proportions of open-
ended recall, specific recall, and misses may not add to 100%
due to the occurrence of “don’t know” responses.
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Table 4 Average Elaboration Scores (and Standard Deviations)
by Age and Interview Condition

 

Week 1 Week 6

3-Year-olds
Verbal .36 (.39) .34 (.40)
Enactment 1.26 (.52) 1.22 (.49)

5-Year-olds
Verbal 1.15 (.31) 1.10 (.48)

 

Enactment

 

1.66 (.25)

 

1.63 (.34)
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icantly from the 1-week to the 6-week interview,
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(1, 58) 
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 4.47, 
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 .05.

Unrelated Features

Children sometimes “recalled” procedures that were
not included in the predefined set of Nonadminis-
tered Features and that were not reported by either
their parents or the medical personnel. For example,
in response to an open-ended probe, one child dem-
onstrated how the doctor presumably wrapped her
head in a bandage, whereas another child described
how the nurse spread lotion all over her stomach! For
each child, the number of these Unrelated Feature in-
trusions was tabulated. Note that as these items were

not a part of the predefined set of procedures, the
scores represent frequencies rather than proportions.
As shown in Table 5, across the two interviews, 3- and
5-year-olds in the Enactment condition made this
kind of intrusion with a much greater frequency than
children in the Verbal condition, although the differ-
ence was significantly more pronounced for the 3-
year-olds, 
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 8.72, 

 

p

 

 

 

,

 

 .01. Moreover, there was
a significant interaction between time and interview
condition, 
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(1, 58) 
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 7.21, 

 

p
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 .01, such that the fre-
quency of Unrelated Feature intrusions increased from
the 1-week interview to the 6-week assessment in the
Enactment condition, but not in the Verbal condition.

These findings indicate that although enactment
seemed to enhance reporting of Present Features, it
was also associated with poor performance in regard
to the Nonadministered Features. The Enactment con-
dition resulted in an increased likelihood of open-
ended or spontaneous reports of incorrect informa-
tion for both older and younger children, particularly
after a long delay period, although this effect was
more pronounced for the 3-year-olds. Taken together,
these results seem to suggest that enactment, in con-
trast to a verbal interview, may result in declines in
the accuracy of young children’s open-ended reports.
In order to examine further the effects of enactment
on the accuracy of recall, three additional sets of anal-
yses related the children’s reports of Present Features
to their performance on questions about Nonadmin-
istered Features.

Accuracy of Open-Ended Reports

The analysis of the accuracy of children’s open-
ended reports involved the determination of the pro-
portion of spontaneously reported information that
was incorrect. For each child, the number of examina-
tion features that were produced in error (i.e., intru-
sions) was taken as a proportion of the total number
of procedures reported in response to open-ended
questions. The resulting proportions of incorrect open-
ended responses are shown as a function of age, inter-

Figure 2 Nonadministered Feature performance at interviews 1
and 2, as a function of age and interview group. Proportions of
open-ended recall, specific recall, and misses may not add to
100% due to the occurrence of “don’t know” responses.
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Table 5 Mean Frequency (and Standard Deviations) of Unre-
lated Feature Intrusions

 

Week 1 Week 6

3-Year-olds
Verbal .06 ( .25) .25 (1.00)
Enactment 2.56 (2.19) 4.31 (4.09)

5-Year-olds
Verbal .07 ( .26) .00 ( .00)

 

Enactment

 

.27 ( .80)

 

1.13 (2.67)
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view group, and time in Table 6. As these means illus-
trate, the 3-year-olds in the Verbal condition and the
5-year-olds in both interview groups were rarely in-
correct in their reports. A notable exception to this
pattern of accuracy, however, can be seen in the per-
formance of the 3-year-olds in the Enactment condi-
tion. These children were more likely than the other
participants to be in error when they reported a feature
in response to an open-ended probe, as reflected in a
significant age 
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 group interaction, 
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.01. In addition, the analysis revealed an interaction be-
tween time and group, 
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 6.43, 
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 .02, reflect-
ing the finding that the proportion of incorrect reports
of features at the open-ended level increased over time
for both the 3- and the 5-year-olds in the Enactment
condition, but not for those in the Verbal condition.

Accuracy of Responses to Questions about 
Open-Ended Demonstrations

As described earlier, the children in the Enactment
condition were sometimes asked whether procedures
they spontaneously demonstrated had actually been
carried out during their examinations. On average,
the 3-year-olds were questioned about eight demon-
strations at each interview, whereas the 5-year-olds
were asked about three demonstrations. The accuracy
of children’s responses to these specific demonstra-
tion probes was evaluated by calculating the propor-
tions of correct and incorrect answers to questions
about demonstrations of Present and Nonadministered
procedures. These proportions are shown in Table 7, as
a function of age and delay. As can be seen in the top
portion of Table 7, both the older and the younger chil-
dren were quite accurate in their responses to specific
demonstration probes about Present Features. How-
ever, as shown in the bottom portion of the table, when
questioned about demonstrations of procedures that
had not actually been performed during their examina-
tions, both the 3- and the 5-year-olds often incorrectly
claimed that the procedures had occurred.

Accuracy of Responses to Specific 
(Yes/No) Questions

Paralleling the analyses of the children’s open-
ended recall, the accuracy of their responses to spe-
cific (i.e., yes/no) probes was examined by calculat-
ing the proportions of correct and incorrect answers
given to questions about both Present and Nonad-
ministered Features. Note that these proportions dif-
fer from those presented earlier (i.e., the specific recall
and misses illustrated in Figure 1, and the false alarms
and correct rejections shown in Figure 2) in that their
calculation was based only on the subsets of Present
and Nonadministered Features about which specific
questions were asked, rather than the total numbers
of Present and Nonadministered Features. On aver-
age, the children were asked 11 specific questions
about presented features and 10 yes/no questions about
procedures that had not been administered. The re-
scaling based on these subsets of features permitted
the use of 

 

t

 

 tests to compare the means against chance
levels of responding (.50). The proportions of correct
and incorrect responses to questions about Present
and Nonadministered Features (i.e., the rescaled spe-
cific recall, miss, false alarm, and correct rejection
scores) are shown in Table 8. As can be seen in the top
panel of Table 8, there were no age or interview con-
dition differences in the accuracy of responding to
questions about Present Features at either assessment
point. Moreover, a series of 

 

t

 

 tests indicated that nei-
ther the 3- nor the 5-year-olds responded to these
questions at better than chance levels at the 1- and 6-
week assessments. However, as is apparent in the bot-
tom panel, in comparison to the 3-year-olds, the older
children did provide more correct and fewer incorrect

 

Table 6 Mean Proportions (and Standard Deviations) of Fea-
tures Reported in Response to Open-ended Questions that were
Recalled in Error

 

Week 1 Week 6

3-Year-olds
Verbal .10 (.16) .11 (.21)
Enactment .33 (18) .43 (.22)

5-Year-olds
Verbal .09 (15) .04 (.09)

 

Enactment

 

.07 (.11)

 

.12 (.17)

 

Table 7 Accuracy of Responses to Specific Demonstration
Questions in the Enactment Condition

 

Week 1 Response Week 6 Response

Correct
(“Yes”)

Incorrect
(“No”)

Correct
(“Yes”)

Incorrect
(“No”)

Present Features
3-Year-olds .76 (.30) .06 (.13) .81 (.25) .09 (.14)
5-Year-olds .72 (.44) .11 (.33) .85 (.15) .15 (.23)

Correct 
(“No”)

Incorrect
(“Yes”)

Correct
(“No”)

Incorrect
(“Yes”)

Nonadministered
Features

3-Year-olds .35 (.34) .44 (.32) .18 (.27) .65 (.33)

 

5-Year-olds

 

.47 (.45)

 

.36 (.43)

 

.64 (.38)

 

.36 (.38)

 

Note:

 

Standard deviations are in parentheses.
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responses to questions about Nonadministered Fea-
tures, 

 

F

 

s(1, 58) $ 9.90, ps , .01. A series of t tests indi-
cated that the younger children responded randomly
to yes/no questions about Nonadministered Features,
whereas the older children performed well in response
to these questions.

In order to explore further the accuracy of the chil-
dren’s responses to specific, yes/no questions, an ad-
ditional analysis involved calculating a measure of re-
sponse bias suggested by signal detection theory.
According to this perspective (see, e.g., Snodgrass &
Corwin, 1988), “items” that children are asked about
during the interview are assumed to vary along a con-
tinuum of familiarity or strength. Although remem-
bering is determined in part by memory strength,
each participant’s responding to yes/no questions
about Present and Nonadministered Features is as-
sumed to be based on a personal criterion of strength
such that a procedure is identified as having been ad-
ministered during the check-up if its familiarity ex-
ceeds this response criterion. Within the theory, the
distance between the criterion and the intersection
between the strength distributions associated with
the Present and Nonadministered Features, or C, is
thought to reflect response bias: a child with a neutral
bias should have C equal to 0, a child with a liberal
bias (biased to respond “yes”) should have a negative

C score, and a child with a conservative bias (biased
to respond “no”) should have a positive C score. To
examine overall response bias, C values were calcu-
lated for each child at each interview, and are summa-
rized in Table 9. As can be seen, mean C scores for the
3- and 5-year-olds at both interviews were quite low
in absolute value; moreover, an ANOVA confirmed
that there were no age or interview condition differ-
ences in response bias.

Individual Differences

Several analyses of covariance (ANCOVAs) with
heterogeneous slopes were carried out in order to ex-
amine the relation between various aspects of the
children’s memory reports and the individual differ-
ence measures. The goal of these analyses was to test
individual differences in the TELD Language Quo-
tient and selected behavioral style measures as mod-
erators of the effects of age and interview condition
on recall performance. The analyses were carried out
separately for measures of memory at the 1-week and
6-week interviews. For each measure of recall, an
ANCOVA was performed in which age and interview
condition were categorical factors, and one of the in-
dividual difference measures was included as a con-
tinuous variable. In each ANCOVA, the slope of the
relation between an individual difference variable
and the recall measure was allowed to vary according
to age and interview group. That is, four slopes were
estimated (one for each of the four cells formed by
crossing age and interview condition), and their
equivalence was then tested in order to determine
whether the relations between each individual differ-
ence measure and recall varied across the cells. The
analyses involving language and behavioral style will
be discussed in turn.

Language Skills

The results of the ANCOVA involving the TELD
language quotient did not reveal any significant rela-

Table 8 Accuracy of Responses to Specific Questions about
Present and Nonadministered Features

Week 1 Response Week 6 Response

Correct 
(“Yes”)

Incorrect 
(“No”)

Correct 
(“Yes”)

Incorrect 
(“No”)

Present Features
3-Year-olds

Verbal .51 (.31) .43 (.31) .52 (.26) .45 (.26)
Enactment .50 (.29) .38 (.27) .59 (.39) .40 (.38)

5-Year-olds
Verbal .59 (.24) .41 (.23) .56 (.25) .41 (.25)
Enactment .61 (.22) .36 (.21) .51 (.23) .42 (.23)

Correct 
(“No”)

Incorrect 
(“Yes”)

Correct 
(“No”)

Incorrect 
(“Yes”)

Nonadministered 
Features

3-Year-olds
Verbal .61 (.39) .35 (.37) .58 (.31) .40 (.31)
Enactment .56 (.31) .30 (.29) .47 (.36) .45 (.33)

5-Year-olds
Verbal .84 (.13)*** .16 (.15)*** .74 (.20)*** .22 (.21)***
Enactment .82 (.22)*** .17 (.19)*** .84 (.22)*** .14 (.23)***

Note: Standard deviations are in parentheses.
*** Different from .50, p , .001.

Table 9 Mean C Scores and Standard Deviations as a Function
of Age and Interview Condition

Week 1 Week 6

3-Year-olds
Verbal .20 (1.05) .10 (.73)
Enactment .23 (.75) 2.08 (.98)

5-Year-olds
Verbal .35 (.50) .33 (.53)
Enactment .35 (.49) .55 (.56)

Note: Standard deviations are in parentheses.
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tions between language scores and measures of recall
performance, either within or across age groups and
interview conditions.

Behavioral Style

For each measure of recall at each interview, two
ANCOVAs with heterogeneous slopes were per-
formed. In the first ANCOVA, Manageability was
used as the continuous variable, whereas Persistence
was included in the second analysis. The results of
these ANCOVAs indicated that both Manageability
and Persistence were related to important aspects of
the children’s memory reports, but that the relation
between these two aspects of behavioral style and re-
call performance varied substantially according to
both age and interview condition. Overall, behavioral
styles were important in predicting the performance
of the 3-year-olds, but not of the 5-year-olds.

Manageability and remembering. Manageability was
positively associated with the 3-year-olds’ intrusions
of both Nonadministered and Unrelated Features at
the 1-week interview, but only in the Enactment con-
dition. For each of these two outcome measures, the
slope and intercept parameter estimates yielded by
the ANCOVA were used to plot separate regression
lines for each of the four cells. As suggested by the
plot in Figure 3A, a test of heterogeneity of slopes in-
dicated that the relation between the intrusions of
Nonadministered Features and Manageability dif-
fered marginally as a function of age and interview
condition, F(1, 52) 5 3.76, p , .06. Follow-up tests
confirmed that Manageability was marginally related
to Nonadministered Feature intrusions for the 3-year-
olds in the Enactment condition, F(1, 52) 5 3.42, p ,
.07, but not for the other three groups of children. As
the plot in Figure 3A illustrates, increases in Manage-
ability were associated with increases in intrusions
among the younger children interviewed in the En-
actment context. Similarly, Figure 3B illustrates the re-
lation between Manageability and the children’s in-
trusions of Unrelated Features. As can be seen, the
slopes varied as a function of age and interview
group, F(1, 52) 5 4.16, p , .05, indicating that the 3-
year-olds in the Enactment condition differed from the
other children. Thus, Manageability was positively re-
lated to the number Unrelated Feature intrusions made
only by the 3-year-olds in the Enactment condition,
F(1, 52) 5 9.85, p , .01. However, in contrast to these
analyses of the 1-week data, comparable ANCOVAs
carried out on the 6-week data failed to reveal any sig-
nificant relationships between Manageability and mem-
ory performance.

Persistence and remembering. Whereas the ratings of
Manageability predicted the performance of the 3-
year-olds in the Enactment condition, judgments of
Persistence were related to the younger children’s
performance in the Verbal condition. As with the
analyses involving Manageability, the slope and in-
tercept estimates obtained in the ANCOVAs were
used to plot the regression lines for each of the four
cells. The graph in Figure 4A shows the regression
lines for the prediction of total recall at the initial in-
terview. As can be seen, the slopes differed, F(1, 52) 5
8.02, p , .01, with follow-up tests indicating that Per-
sistence was negatively related to total recall for 3-
year-olds in the Verbal condition, F(1, 52) 5 17.27, p ,
.0001, and was unrelated to performance in the three
other cells of the design. Note, however, that the di-
rection of this relationship was unexpected: the more
persistent the child, the lower the recall. Similarly, the

Figure 3 Intrusions of Nonadministered and Unrelated Fea-
tures, as a function of age, interview group, and Manageabil-
ity, 1-week interview.
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slope of the relation between Persistence and specific
recall at the 1-week interview differed among the
four groups of participants, F(1, 52) 5 12.98, p ,
.001. As illustrated by the plot in Figure 4B, Persis-
tence was negatively related to the proportion of spe-
cific (i.e., yes/no) recall for 3-year-olds in the Verbal
condition, F(1, 52) 5 20.58, p , .0001, but not for the
other three groups of participants. (A comparable
analysis was conducted on the rescaled specific recall
scores used in the accuracy analyses, with similar re-
sults being obtained.) The similarity of this pattern to
that for total recall should not be surprising, given
that specific recall accounted for most of the 3-year-
olds’ total recall scores in the Verbal interview group.
Again, consistent with the Manageability findings, it
should be noted that the linkages between Persistence
and recall were not observed at the second interview.

Figure 5 shows the estimated regression lines for

the prediction of false alarms at the initial and follow-
up interviews, respectively. Tests of the heterogeneity
of slopes were significant for both the 1- and 6-week
data, Fs(1, 52) $ 6.60, ps , .05. At both assessments,
Persistence was negatively related to the likelihood of
false alarms for 3-year-olds questioned with the Ver-
bal interview, Fs(1, 52) $ 10.33, ps , .01.2

These findings indicate that in the Verbal condi-
tion, less persistent 3-year-olds scored higher on total
and specific recall, and were more likely to have false

Figure 4 Proportion of total and specific recall as a function
of age, interview group, and Persistence, 1-week interview.

A

B

Figure 5 Proportion of false alarms at the 1- and 6-week inter-
views, as a function of age, interview group, and Persistence.

A

B

2 Paralleling the exploration of the linkage between Persis-
tence and specific recall, additional analyses focused on the as-
sociation between Persistence and the proportion of incorrect
“yes” responses to specific questions about Nonadministered
features (i.e., the rescaled false alarms). As was the case with the
original false alarm data, at both interviews Persistence was
negatively related to the proportion of “yes” responses to ques-
tions about Nonadministered features.
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alarms, than 3-year-olds who are better able to attend
to tasks. This pattern is consistent with the view that
the less persistent 3-year-olds may have been more
likely to respond “yes” to specific questions, regard-
less of whether the procedure in question had been
administered during their check-ups. Thus, to deter-
mine the extent to which the effects of Persistence,
discussed above, may be accounted for by “yes” re-
sponse bias, an ANCOVA with C as the dependent
variable, age and interview group as categorical fac-
tors, and Persistence as a continuous predictor, was
performed. As in the previous analyses involving
Persistence, the slope of the relation between Persis-
tence and C was allowed to vary according to age and
interview condition, and the resulting parameter esti-
mates were used to plot separate regression lines for
the four cells. As suggested by the graph in Figure 6A,
for the 1-week data, the slopes differed as a function

of age and interview group, F(1, 52) 5 13.00, p , .001,
with follow-up tests indicating that Persistence was
positively related to C for 3-year-olds interviewed
with the Verbal protocol, F(1, 52) 5 22.58, p , .0001,
but not for the other three groups of children. At the
6-week interview, as shown in Figure 6B, the slopes
differed according to interview group, F(1, 52) 5 8.70,
p , .01. However, follow-up tests indicated that Per-
sistence significantly contributed to the prediction of
C only for 3-year-olds in the Verbal condition, F(1, 52) 5
4.98, p , .05, suggesting that the variation in slopes
according to group was due primarily to this cell.
Thus, in the Verbal interview context at both time
points, the less persistent a 3-year-old was, the lower
the C value, or the more liberal the child’s criterion
was, and the more likely he or she was to respond af-
firmatively to a specific question, regardless of whether
that particular feature had actually occurred.

DISCUSSION

The results of this study indicate that the context of
memory assessment may have marked effects on chil-
dren’s recall performance, and that these effects may
vary as a function of personal characteristics of the
children. Previous findings regarding age differences
in memory reporting (e.g., Baker-Ward et al., 1993)
were replicated in that at both 1 and 6 weeks follow-
ing their examinations, the younger children pro-
vided descriptions of their check-ups that were less
spontaneous, complete, and elaborate than those gen-
erated by the older children. Moreover, the younger
children’s responses to yes/no questions were consis-
tently less accurate than those of the older children,
and, in fact, the 3-year-olds’ answers to specific ques-
tions about both Present and Nonadministered Fea-
tures did not differ from chance levels. Further, even
the 5-year-olds performed poorly on specific ques-
tions about Present Features. It must be noted, how-
ever, that because yes/no questions about Present
Features were only asked about procedures not men-
tioned in response to more general questions, features
probed at the specific level of questioning may be
those for which the children have weaker memory
traces. In addition, there were relatively few changes
in the children’s recall of Present Features in the inter-
val between the first and second interviews. That per-
formance changed little over time should not be sur-
prising, given that the first assessment did not take
place until 3 to 7 days after the original event, and
studies of retention since the time of Ebbinghaus
(1913) have shown that the steepest declines in per-
formance occur during the period immediately after
an event or original learning.

Figure 6 Response bias scores at the 1- and 6-week inter-
views as a function of age, interview group, and Persistence.
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Consistent with expectations regarding the effects
of the interview context, enactment did lead to reduc-
tions in age differences in performance, particularly
at the open-ended level of questioning. Children who
were given the opportunity to act out the details of
their check-ups were able to provide more spontane-
ous, elaborate reports of procedures that had oc-
curred during their examinations than those who
were asked to talk about them, and this pattern was
particularly true among the 3-year-olds. However,
the Enactment condition also resulted in an increased
likelihood of reports of incorrect information by
younger children at the first interview, and by chil-
dren in both age groups after the 6-week delay pe-
riod. Thus, children in the Enactment condition were
more likely than those who received the Verbal inter-
view to spontaneously report medical procedures
that had not been administered during their examina-
tions, as well as actions that had not been included in
the predefined set of features. Moreover, the analyses
of the overall accuracy of children’s open-ended re-
ports indicated that when the 3-year-olds in the En-
actment condition reported a procedure in response
to a general probe, they were incorrect over 30% of
the time at the first interview and over 40% of the time
at the second assessment! In contrast to the latter
group, the 3-year-olds in the Verbal condition and the
5-year-olds were much less likely to be incorrect
when they reported a feature at the open-ended level
of questioning. Therefore, even though the Enact-
ment context was designed to be supportive of young
children’s recall, the overall pattern of performance
indicated that the accuracy of their reports declined in
this setting, particularly following long delays.

These findings notwithstanding, the exploratory
analyses involving behavioral style suggest that the
effects of age and interview condition may differ sub-
stantially as a function of personal characteristics of
the children. For example, although there were no
clear patterns in response bias as a function of age or
group, an interesting pattern emerged when individ-
ual differences in Persistence were considered. As in-
dicated by the analyses involving C, the younger chil-
dren who were rated by their parents as having
difficulty in completing tasks (i.e., those who were
low in Persistence) were particularly at risk for adopt-
ing a “yes” response set during the Verbal interview.
Likewise, the effect of enactment on young children’s
reports of procedures that had not been administered
seemed to be modified by another dimension of be-
havioral style. Thus, the 3-year-olds in the Enactment
condition were more likely to make intrusions at the
initial interview than were the other three groups of
children, but this effect was especially pronounced

among children who scored high on Manageability.
Admittedly, the individual difference analyses need
to be interpreted cautiously because some of the find-
ings were unexpected, and others were inconsistent
with those of prior investigations. For instance, chil-
dren’s language skills were not related to their recall
performance, whereas Gordon et al. (1993) observed
that language ability predicted children’s elaboration
of the details of their check-ups. The reasons for this
discrepancy are not clear, particularly as it seems in-
tuitive that aspects of language skill should mediate
verbal recall. Of course, it is possible that better mea-
sures of language ability would be more consistently
associated with children’s recall, but these inconsis-
tencies do point to a general difficulty in identifying
the sources of individual differences in remembering.

It is interesting that interview context, as well as
behavioral style, seemed to be more heavily related to
the performance of younger children than that of
older children, particularly at the initial recall assess-
ment. Given that the recall task is quite challenging
for younger children, perhaps because their linguis-
tic, narrative, and information processing skills are
less well developed than those of older children,
the present findings are consistent with accounts of
the “zone of proximal development” (Vygotsky, 1978;
see also Cox, Ornstein, & Valsiner, 1991). From this
perspective, conditions that reduce task demands may
serve to “scaffold” young children as they attempt
challenging activities that they would be unable to
complete alone. In contrast, older children should
perform well on the same tasks under a broad range
of conditions. Demonstrations of greater context
specificity among younger, as opposed to older, chil-
dren are commonplace in the literature on children’s
recall and strategy use in laboratory settings (Cox et
al., 1991; Folds et al., 1990). The current findings illus-
trate, as well, that young children are more sensitive
than older children to contextual factors that both in-
terfere with and support the remembering of salient
“real-world” events. Extending the Vygotskian per-
spective still further, young children seem to be more
sensitive than older children to the “goodness-of-fit”
between personal characteristics and the specifics of
the assessment condition, because the external sup-
ports associated with optimal performance seem to
vary with the children’s temperament.

Why does the accuracy of some children’s reports
suffer in the Enactment condition? One possibility is
that many of the children were playing or acting upon
their general knowledge of visits to the doctor, rather
than attempting to provide accurate accounts of their
own examinations. Moreover, the distracter items
might have been so suggestive that the children could
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no longer discriminate between what they had acted
out and what had happened in their check-ups, or
that their memory representations were modified to
include some of the procedures that they incorrectly
demonstrated. More than likely, a combination of
these factors would best explain the decrements in ac-
curacy observed in the enactment setting.

Assuming this line of reasoning accounts for the
children’s performance in the Enactment condition, it
is possible to provide some speculative explanations
for the counterintuitive findings involving Manage-
ability. For instance, the positive association between
Manageability and errors at the first assessment might
reflect the fact that the “easy” children felt comfort-
able enough in the interview situation to have played
extensively, whereas the “difficult” children were less
at ease. Given the presumed importance of comfort
level as a mediator of performance, Manageability
might have been relatively unimportant at the 6-week
interview because it was the children’s second expo-
sure to the interview setting. In addition, the “easy”
children may have been particularly vulnerable to the
suggestive nature of the props during the first inter-
view because they were more compliant and eager-
to-please than the “difficult” children. In support of
this interpretation, the literature on individual differ-
ences in interrogative suggestibility among adults in-
dicates that susceptibility to suggestion is positively
related to personality measures such as compliance
and fear of negative evaluation (Gudjonsson, 1988,
1991). After 6 weeks, however, it seems possible that
the children’s weakened memory traces rendered
them unable to easily remember their check-ups, thus
leading to either an increased tendency to play or to a
greater susceptibility to suggestion. To a point, then,
task difficulty should lead to greater expression of in-
dividual differences in performance, but as the task
becomes increasingly hard, all children’s performance
may decline, reducing individual differences.

Taken alone, the increased reporting of Present
Features that was associated with enactment might
indicate that either the cueing properties of the props
or the opportunity to act out the details of a check-up
facilitated the children’s memory. However, the in-
creased errors that were also observed in the Enact-
ment condition raise the possibility that the children’s
reports may not reflect entirely their memories for a
specific check-up. That is, consistent with the inter-
pretation of the intrusion data, the children’s reports
of Present Features may reflect play that is based to
some extent on their prior knowledge of physicians’
routines. There are thus a number of competing ex-
planations for the children’s behavioral productions,
and although casual observation of the enactment in-

terviews suggests that there may be examples of these
various behaviors in the reports of individual chil-
dren, there does not seem to be a reliable way to tease
apart memory, knowledge, and play responses on a
frame-by-frame basis. Although an attempt was made
to identify episodes of play during individual inter-
views, the occurrence of Unrelated Feature intrusions
suggests that the objective criteria used to discrimi-
nate between memory and off-task behavior did not
result in the elimination of all play behaviors. More-
over, even when specifically asked about the accuracy
of some of their demonstrations, the children often
claimed that their play-like behaviors represented ac-
tual procedures from their check-ups. Accordingly, a
global analysis of performance is necessary to differ-
entiate between memory, knowledge, and play be-
havior. For example, by taking into account the chil-
dren’s performance with respect to both present and
nonadministered procedures, it would seem possible
to increase the discrimination between reports that re-
flect remembering and those that reflect knowledge
or are generated in play.

The analyses of the accuracy of the children’s open-
ended reports were conducted with these points in
mind, and serve to supplement to the impressions re-
sulting from the individual analyses of correct and in-
correct recall. Specifically, the finding that the 3-
year-olds in the Enactment condition were very often
incorrect in their open-ended recall further supports
the conclusion that the reports generated in the Enact-
ment condition, particularly those of the younger
children, were not indicative of memories of the
check-ups. Further, because the overall patterns of be-
havioral productions for the 3-year-olds in the Enact-
ment condition do not lead to a “diagnosis” of accu-
rate remembering, it is still unclear whether age
differences in recall in general are more a result of de-
velopmental changes in memory or in the ability to
report what is remembered. Although it is clear that
in the Enactment condition some of the 3-year-olds
did perform comparably to the older children, addi-
tional work with alternative assessment techniques is
needed to elucidate the sources of age differences in
children’s memory reports.

In conclusion, the finding that children were likely
to report spurious information under conditions that
were deliberately designed to enhance performance
is especially noteworthy. The interview protocol was
free of aggressively suggestive questioning. In fact,
the largest decrements in accuracy were seen at the
open-ended level of questioning, which by clinical
standards is considered to yield more trustworthy in-
formation than that obtained through specific ques-
tioning (Wehrspann, Steinhauer, & Klajner-Diamond,
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1987). Thus, information about complex events ob-
tained from young children through behavioral en-
actment must be interpreted with caution. These find-
ings are particularly relevant for clinicians who use
behavioral reenactment techniques in forensic set-
tings to evaluate allegations of sexual abuse in very
young children. Indeed, the exploratory analyses of
behavioral style suggest that the use of dolls and
props may be particularly problematic in interviews
of “easy” children. Similarly, a standard verbal inter-
view may not be a productive way to interview
young children who get bored easily. Accordingly, ad-
ditional work is needed to examine the goodness-of-
fit between aspects of the interview context and the
personal characteristics of the children, so as to lead
to the identification of optimal conditions under
which to assess individual children.

ACKNOWLEDGMENTS

The authors gratefully acknowledge the cooperation
of the physicians, nurses, and office staff at Chapel
Hill Pediatrics, P.A., and Durham Pediatrics, P.A.,
without whose interest and support this study
would not have been possible. We also extend our
gratitude to the children and parents who willingly
participated in this research. Thanks are also due
Laurie Austin, Patricia Clubb, Minda DeCubellis,
Elizabeth Furtado, Paula Hollar, Aimee MacVean,
Becky Rose, Lauren Shapiro, Gita Tlusty, Nancy
Watt, and Jeff White for assistance in data collection,
coding, and data entry; and Margaret Burchinal for
her valuable comments regarding data analysis. In
addition, we thank two anonymous reviewers for
their constructive comments on earlier versions of
this manuscript.

This research was supported in part by grants MH
49304 and HD 32214 from the United States Public
Health Service. Preliminary reports of the data dis-
cussed here were presented at the Conference on
Human Development, Pittsburgh, April 1994, and at
the meeting of the Society for Applied Research in
Memory and Cognition, Vancouver, BC, July 1995.

ADDRESSES AND AFFILIATIONS

Corresponding author: Andrea Follmer Greenhoot,
Women and Family Project, Department of Psychol-
ogy, University of Arizona, 2030 East Speedway,
Suite 118, Tucson, Arizona 85719; e-mail: afollmer@u.
arizona.edu. Peter A. Ornstein and Betty N. Gordon
are at the University of North Carolina at Chapel
Hill; and Lynne Baker-Ward is at North Carolina
State University.

REFERENCES

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

Bates, J. E., Maslin, C. A., & Frankel, K. A. (1985). Attach-
ment security, mother-child interaction, and tempera-
ment as predictors of behavior problem ratings at age
three years. In I. Bretherton & E. Waters (Eds.), New Di-
rections in attachment research. Monographs of the Society
for Research in Child Development, 50(1–2), 167–193.

Bender, R. H., Wallsten, T. S., & Ornstein, P. A. (1996). Age
differences in encoding and retrieving the details of a pe-
diatric examination. Psychonomic Bulletin and Review, 3,
188–198.

Best, D. L., & Ornstein, P. A. (1986). Children’s generation
and communication of mnemonic organizational strate-
gies. Developmental Psychology, 22, 845–853.

Cameron, J. (1977). Parental treatment, children’s tempera-
ment and the risk of childhood behavior problems, I.
American Journal of Orthopsychiatry, 47, 140–147.

Cox, B. D., Ornstein, P. A., & Valsiner, J. (1991). The role of
internalization in the transfer of mnemonic strategies. In
L. Oppenheimer & J. Valsiner (Eds.), The Origins of action:
Interdisciplinary and international perspectives. New York:
Springer-Verlag.

DeLoache, J. S. (1990). Young children’s understanding of
models. In R. Fivush & J. A. Hudson (Eds.), Knowing and
remembering in young children (pp. 94–126). New York:
Cambridge University Press.

DeLoache, J. S., & Marzolf, D. P. (1995). The use of dolls to
interview young children: Issues of symbolic representa-
tion. Journal of Experimental Child Psychology, 60, 155–173.

Ebbinghaus, H. (1913). Memory: A contribution to experimental
psychology (H. A. Ruger & C. E. Bussenues, trans.). New
York: Teachers College, Columbia University. (Original
work published 1885)

Folds, T. H., Footo, M., Guttentag, R. E., & Ornstein, P. A.
(1990). When children mean to remember: Issues of con-
text specificity, strategy effectiveness, and intentionality
in the development of memory. In D. F. Bjorklund (Ed.),
Children’s strategies: Contemporary views of cognitive devel-
opment (pp. 67–91). Hillsdale, NJ: Erlbaum.

Gordon, B. N., Ornstein, P. A., Nida, R. E., Follmer, A., Cren-
shaw, M. C., & Albert, G. (1993). Does the use of dolls fa-
cilitate children’s memory of visits to the doctor? Applied
Cognitive Psychology, 7, 459–474.

Gudjonsson, G. H. (1988). Interrogative suggestibility: Its
relationship with assertiveness, social-evaluative anxi-
ety, state anxiety and method of coping. British Journal of
Clinical Psychology, 27, 159–166.

Gudjonsson, G. H. (1991). The effects of intelligence and
memory on group differences in suggestibility and com-
pliance. Personality and Individual Differences, 12, 503–505.

Hresko, W. P., Reid, D. K., & Hammill, D. D. (1981). The Test
of Early Language Development. Austin, TX: Pro-Ed.

Mandler, J. (1990). Recall and its verbal expression. In R.
Fivush & J. A. Hudson (Eds.), Knowing and remembering



380 Child Development

in young children (pp. 317–330). New York: Cambridge
University Press.

Martin, R. P. (1988). The Temperament Assessment Battery For
Children. Brandon, VT: Clinical Psychology Publishing.

Murachver, T. U., Pipe, M. E., Gordon, R., Owens, J. L., &
Fivush, R. (1996). Do, show, and tell: Children’s event
memories acquired through direct experience, observa-
tion, and stories. Child Development, 67, 3029–3044.

Ornstein, P. A., Baker-Ward, L., & Naus, M. J. (1988). The de-
velopment of mnemonic skill. In F. E. Weinert & M. Perl-
mutter (Eds.), Memory development: Universal changes
and individual differences. Hillsdale, NJ: Erlbaum.

Pasilin, H. (1986). Preschool temperament and perfor-
mance on achievement tests. Developmental Psychology,
22, 766–770.

Pipe, M. E., & Wilson, J. C. (1994). Cues and secrets: Influ-
ences on children’s event reports. Developmental Psychol-
ogy, 30, 515–525.

Salmon, K., Bidrose, S., & Pipe, M. E. (1995). Providing
props to facilitate children’s event reports: A comparison
of toys and real items. Journal of Experimental Child Psy-
chology, 60, 174–194.

Saywitz, K. J., Goodman, G. S., Nicholas, E., & Moan, S. F.
(1991). Children’s memories of a physical examination
involving genital touch: Implications for reports of child
sexual abuse. Journal of Consulting and Clinical Psychol-
ogy, 59, 682–691.

Snodgrass, J. G., & Corwin, J. (1988). Pragmatics of measuring
recognition memory: Applications to dementia and amne-
sia. Journal of Experimental Psychology: General, 117, 34–50.

Thomas, A., Chess, S., & Birch, H. (1968). Temperament and
behavior disorders in children. New York: New York Uni-
versity Press.

Vygotsky, L. S. (1978). Mind and society: The development of
higher psychological processes. Cambridge, MA: Harvard
University Press.

Wehrspann, W. H., Steinhauer, P. D., & Klajner-Diamond,
H. (1987). Criteria and methodology for assessing credi-
bility of sexual abuse allegations. Canadian Journal of Psy-
chiatry, 32, 615–623.

Zimmerman, I. L., Steiner, V. G., & Pond, R. E. (1979). The Pre-
school Language Scale. Columbus, OH: Charles E. Merrill.


