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Abstract

In the present study, we investigated age diffezsmic children’s eyewitness
memory and suggestibility for negative and posigvents that children often
experience during middle childhood. We first exaead 216 8- to 12-year-olds’ ratings
of the frequency and intensity of personal negadive positive experiences (Study 1).
Based on those ratings, videotapes depicting thst freyuent and intense negative (an
accident) and positive (a family excursion) evemése developed. A new sample of
227 8- to 12-year-olds was tested for memory ofvileotapes using the three-stage
post-event misinformation procedure (Study 2). @ared to 8- to 9-year-olds, 10- to
12-year-olds exhibited less memory malleability s compliance with false
information. Age improvements in recognition a@y were also evident for children
who watched the negative event, but not for those watched the positive event.
Compliance predicted misinformation effects, partady in regard to peripheral
details. Thus, using ecologically representativ@ional events, age differences in
suggestibility and memory accuracy emerged, eskhetoa negative events.
Theoretical and forensic implications concerningdrkn’s eyewitness memory and

suggestibility are discussed.

Keywords: Misinformation effect; Compliance; Recdgm accuracy; Valence;

Centrality; Middle childhood.
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Developmental Differences across Middle Childhao®lemory and Suggestibility
for Negative and Positive Events
That post-event misinformation can lead peopleepmrt information never
actually witnessed is often referred to as themfosmation effect (e.g., Loftus, Miller,
& Burns, 1978). Misinformation effects have beeateasively documented for children
and adults (e.g., Cecli, Ross, & Toglia, 1987; Lehmiaal., 2010; London, Bruck, &
Melnyk, 2009; Roebers & Schneider, 2000; Schwarmkey & Goodman, 1999
Saunders, 2032 In doing so, many previous developmental ssidéied on neutral
stories or filmsas stimuli (see Paz-Alonso, Larson, Castelli, Bli& Goodman, 2009, for
review). Although these studies advance scierkiiewledge of children’s memory and
suggestibility, few if any previous developmentaidies examined children’s memory and
suggestibility for central compared to peripherdbrmation in negative events that
frequently occur during the age period investigatddditionally, few studies have
examined developmental changes in children’s sty to the misinformation effect
specifically during middle childhoodViost past studies examining misinformation
effects in children have focused on early childh@ad., Bright-Paul & Jarrold, 2009,
2012; Elischberger, 2005; Memon, Holliday, & HRQO06; Roberts & Powell, 2007;
Roebers & Schneider, 2005), age-related differences between early and middle
childhood (e.g., Bright-Paul, Jarrold, & Wright,@) Holliday, Douglas, & Hayes.,
1999; London et al., 2009; Pezdek & Roe, 1995; @8&dolindsay, 2002).Yet child
witnesses who fall in the middle childhood age grate more likely than younger child
witnesses to testify in criminal cases (e.g., Goadmet al., 1992; Gray, 1993; Quas &
Goodman, 2012). Finally, few misinformation effstudies with children have examined
the influence of compliance in contributing to mfsrmation findings.
The present research investigated age differencesidren’s eyewitness

memory and suggestibility for representative negaéind positive events that children
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self-reported as often experienced during middiklbbod. We had three primary
goals: (a) to characterize the frequency and itiengnegative and positive
experiences as reported by 8- to 12-year-olds §gtydb) to investigate age
differences in memory and suggestibility for cehtiad peripheral information in
relation to the valence of representative evertisd{s2); and (c) to examine whether
children’s compliance predicts misinformation effe(Study 2). It is important for
theories of memory development generally and fersitience of child forensic
psychology specifically to study age differencesi@mory and suggestibility for
emotional events during middle childhood and tedwrine if misinformation effects

during this age period are predicted by compliance.

Misinformation Effects and Compliance

Theories of the misinformation effect have emphasizace alteration (e.g.,
Loftus, 1975), trace strength (e.g., Brainerd & Reey1998), memory coexistence and
retrieval blocking (e.g., Bekerian & Bowers, 19&2kin, Schreiber, & Sergent-
Marshall, 2003), source attribution errors (e.ghnkon, Hashtroudi, & Lindsay, 1993),
activation-based associative networks (Ayers & Reti@98), response bias and social-
demand factors (e.g., McCloskey & Zaragoza, 1985, social contagion (Roediger,
Meade, & Bergman, 2001). Methodology to test ulytlegy mechanisms includes the
classic post-event misinformation paradigm (compadriginal and falsely suggested
information; Loftus, 1979), the modified test (ccanipg the original and new “foil”
information; McCloskey & Zaragoza, 1985), and tbarse monitoring test (specifying
source; Johnson et al., 1993). However, a thealassue rarely addressed
developmentally, but one that has been examinedutts (Paz-Alonso & Goodman,
2008; Paz-Alonso, Goodman, & Ibabe, 2013), concmaselation between

compliance (i.e., responding “yes” to specific-imeat questions; Gee & Pipe, 1995;
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Roebers & Schneider, 2000; Shapiro, Blackford, &u@g-Fen, 2005) and
misinformation effects. This theoretical issue¢camtrast to ones arising from the
spread of false information from other witnesseal&rt, Memon, & Allan, 2003;
Roediger, et al., 2001), is of special interesi&lge it concerns differences between
individuals’ own tendencies to comply with misleagliquestions as opposed to
memory malleability effects. In most of the clagsostevent misinformation-effect
studies, it is not possible to separate complidrara memory failures. Due to
potentially different underlying cognitive and salamechanisms, misinformation
effects and compliance should be distinguished,(&ge & Pipe, 1995; Roebers &
Schenider, 2000). In the present study, aftedodn viewed either a negative or
positive film, they were presented with a narratexet (misinformation or control).
Later, at retrieval, questions related to the esty presented misinformation (i.e.,
misinformation question® measure misinformation effects) and questibas t
included false information that was not presentedipusly (i.e.specific-incorrect
guestiongo measure compliance) were asked. In this wasinformation effects and

compliance were separately indexed and relatiotvgdam the two assessed.

Age, Memory, and Suggestibility

Although there are often age differences in chiithh@nemory and
suggestibility, with preschool children typicallging particularly prone to error (but
see Brainerd, Reyna, & Ceci, 2008), under certaiditions, memory error and
suggestibility levels can remain high in the schgedrs (Bruck & Ceci, 2004). This
may be especially true for compliance and interiegasuggestibility (e.g., Cassel,
Roebers, & Bjorklund, 1996@5udjonsson, 1988; Roebers & Schneider, 2000; Sc&illi
Ceci, 2001). Developmental differences in memay acceptance of misinformation

exist during middle childhood, with, for examplewnger children showing greater
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error than older children (e.@assel & Bjorklund, 1995; Eisen, Goodman, Qin, Bavi
& Clayton, 2007Roebers, Schwarz, & Neumann, 2005).

However, previous misinformation effect studies ihaluded children aged 7 to
12 years and adolescents produced mixed resultsingtance, Ceci et al.’s (1987,
Experiment 1) research did not uncover age difiegsnn misinformation effects
between 7- to 9- and 10- to 12-year-olds. A laicage difference was also reported in
a study including two groups of children aged 7 a@dears Af Hjelmsater, Granhag,
Stronmwall, & Memon, 2008). Finally,ee’s (2004) experiment did not detect
developmental differences in misinformation effdm$ween children aged 8- to 9- and
15- to 17-years-old. In contrast, other studieengxing misinformation effects
reported significant age differences in resistaonamisinformation during middle
childhood. For instance, in Ackil and Zaragozd'395) study, 7-year-olds showed a
higher proportion of misinformation errors relatiee9- to 11-year-olds. Similarly,
Otgaar, Candel, Merckelbach, and Wade (2009) regdhat providing false
information in the form of a text while being prased with a target event increased
misinformation effects in 7- and 8-year-old but mofL1- to 12-year-old children.

Thus, empirical evidence from misinformation sasdconcerning age
differences in middle childhood is inconclusive aadtradictory, with some studies
revealing significant age differences and otherdifig no developmental effects during
this age period. Of interest, none of these prevgiudies employed events shown to
be representative of experiences from childrenesslithat systematically varied in
emotional valence.

Event Valence and Centrality
Behavioral and neuroimaging research indicatesathalts evince particularly

robust memory for negatively valenced, emotionafiyusing materials compared to
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neutral, nonarousing stimuli (e.g., Budson et24lQ6; Cahill & McGaugh, 1998;
Christianson, 1992; Kensinger & Schacter, 20063lati/e to neutral and positive
nonarousing stimuli, negative arousing materiallifates attentional and elaborative
processes during encoding, which may accountaat la part, for the demonstrated
gains in memory for negative versus neutral stireitj., Kensinger, 2004; Libkuman,
Stabler, & Otani, 2004; Sharot & Phelps, 2004) tfkenmore, although central
information generally is remembered better thartraéinformation, the difference
becomes even greater for negative, high arousiagts\(e.g., Adolphs, Denburg, &
Tranel, 2001; Phelps, 2006). However, studiesrehts with thematically induced
arousal at times show that central as well as pergl details are well remembered,
with no evidence of narrowing memory effects fontcal relative to peripheral
information (e.g., Laney, Campbell, Heuer, & Rergh@004).

In legal settings, children’s testimony is usuaéguired in relation to
emotionally charged events. Consequently, stunfipessible developmental
differences in child withness memory and resistdnarisinformation for emotional
material is an urgent priority in application ofst@amemory research to the law (e.qg.,
Brainerd, Holliday, Reyna, Yang, & Toglia, 2010;aBrerd & Reyna, 2005).
Developmental evidence on the effects of valencehildren’s memory and
suggestibility is relatively sparse, with a handstistudies indicating that young
children are more likely to assent to positive eutnal false events than to negative
false events (e.g., Ceci, Loftus, Leitchman, & Biut994; Schaaf, Alexander, &
Goodman, 2008; but see Otgaar, Candel, & Merckéalli2z@08). Thus, the prioritized
processing that children (like adults) give to regacompared to neutral and positive
stimuli may increase the likelihood that negativ®rimation will be subsequently

remembered and more resistant to suggestions Gaglpn, Melinder, Goodman, &
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Edelstein, 2013). However, developmental evidersieg the Deese/Roediger-
McDermott (DRM) task has shown age increases dumiulglle childhood (7- to 11-
years-old) in false memory effects for negativeewakd materials relative to neutral
and positive-valenced stimuli (Brainerd et al., @0Hlowe, Candel, Otgaar, Malone, &
Wimmer, 2010). Moreover, effects of negative-vakshinformation on memory and
suggestibility may be subject to age-related chamigeing middle childhood years
(Brainerd et al., 2010).

Although data from adults are relatively consisiarttighlighting the
heightened advantage of central over peripherallddor negatively arousing versus
more neutral stimuli (e.g., Christianson & Loftd991), data from children are more
mixed. In some studies, whereas elementary sailoiren exhibited fewer
inaccuracies to central than peripheral specifigstjons, younger children’s proportion
of errors to specific questions (i.e., questionsapld so as not to be intentionally
misleading) are similar for both central informatiand peripheral details of events
(Eisen, Goodman, Qin, Davis, & Crayton, 2007). &tdweless, overall, studies with
children tend to confirm that information centralntegatively arousing stimuli is better
retained than peripheral information (e.g., Howeufage, & Peterson, 1994).
Moreover, even for children, central versus peniphiformation is less likely to be
affected by misinformation (e.g., Goodman, Hirschratal., 1991; Roebers &
Schneider, 2000; Schwartz-Kenney & Goodman, 19B8)s, especially under
negatively arousing conditions, core details ofdlients may, at least at times, receive
preferential processing by children.

Despite the fact that central information is gehgizetter retained and more
resistant to misleading information than periphdethils in adults and children

(Christianson, 1992; Reisberg & Heuer, 2004), slitferential memory is not
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necessarily a stable phenomenon (e.g., Wessetlerakooy, & Merckelbach, 2000).
The use of different criteria to classify centralihay determine, to some extent,
inconsistencies in the pattern of memory and sugukty results (e.g., Burke et al.,
1992; Christianson & Lindholm, 1998; ChristiansorL&ftus, 1991; Heath & Erickson,
1998; Heuer & Reisberg, 1990; Paz-Alonso et a1 320 Ibabe and Sporer (2004)
developed a set of criteria that distinguishesre¢ftom peripheral details, specifically
for information that occurs during the main incitlehan emotional event and/or that is
related to the event’'s main characters. Baseti®@mtegrative character of this
definition and its facility for use with videos,rdeal and peripheral information in the
second study of this paper was defined based delaad Sporer’s (2004) criteria.
STUDY 1

One of our goals was to use negative and posiépeesentative events (i.e.,
events that usually occur during the age periocum/estigation) to examine
children’s memory and suggestibility. To our knedde, few studies have detailed the
types of autobiographical and emotionally intengenés experienced by children.
Most extant studies of relevance focused on nagantent and structure rather than
memory and suggestibility (e.g., Bohanek, Fivushv&lker, 2005; Fivush, Marin,
Crawford, Reynolds, & Brewin, 2007). In Study le sought to characterize the most
frequent and emotionally intense positive and negavents experienced by
elementary-school aged children, as reported ynth@&/e based the stimuli for Study 2
on these findings.

Method

Participants
A total of 216 8- to 12-year-olds (55% femalbbs= 10.04 yearsSD = 1.37) from three

different schools in Spain participated. Schoodserselected from neighborhoods with
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different average household income according toiapa statistics, ranging from
lower-middle to upper socioeconomic status. Pargawe consent for children’s
participation. The study followed the guidelinediué Helsinki Declaration for studies
involving human subjects. Approximately, 90% of tgldren were Caucasian
(nonHispanic), and the remaining 10% representetiaty of ethnic groups.
Materials and Procedure

Children were interviewed individually by a singleperimenter. First,
participants were asked to write a brief descriptbup to four negative and up to four
positive events (order counterbalanced). Spediicehildren were told, “Please
describe briefly the four most positive/negativers that have happened to you
recently.” The experimenter specifically promptéddren to report events that
happened to them within the last year. Childrendpuovide fewer than four events if
they so desired. After all the events were repopeadicipants rated the emotional
intensity of each positive and negative autobioliegd event using a 5-point Likert
scale from 0 = “not intense at all” to 4 = “veryense.”
Coding

All the negative and positive events reported leydhildren were categorized by
two independent coders (blind to hypotheses) iwtbdeparate categories, to account
for differences in the children’s descriptions (gtg ensure “A birthday party” and “My
5™ birthday party” were categorized together and vierh considered positive by the
children). The negative category included a totd@7 different events, and the positive
category consisted of 40 different experienceserdfjudgment agreement between
independent coders was .82 for the negative cleasdn and .85 for the positive one.

All disagreements were resolved through discussion.

11
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Results

Two separate 2 (Age: 8- to 9- vs. 10- to 12-yedspK 2 (Gender) X 2 (Event
Valence: negative vs. positive) analyses of vaga@dNOVAS) were carried out with
the total number of reported experiences and trenrreensity attributed to them as the
dependent measures. The main effect of participamder was not statistically
significant in these ANOVAS:s(1, 204-212k 2.87,ps> .10,7%s< .01. Analysis of
the total number of reported events revealed statily significant main effects of age,
F(1, 212) = 70.08p < .001,43, = .25, and event valende(l, 212) = 25.51p < .001,

n% =.11. Children aged 8 to ®I(= 2.37,SD = .09) reported a significantly lower
number of events than did older childréh € 3.38,SD=.08). Overall participants
reported a higher number of positiid € 3.06,SD=.07) than negativeM = 2.68,SD
=.08) experiences.

Similarly, the significant main effects of ag€1, 204) = 6.63p < .05,4%, = .03,
and event valencé&(1, 204) = 93.16p < .001,4%, = .31, emerged in the analysis of
mean emotional intensity. Younger childré £ 3.12,SD = .07) attributed lower
emotional intensity to the reported experiencestinad to older childrenM = 3.35,SD
=.05). Also, across participants, the emotiontdnsity attributed to the reported
experiences was higher for positive eveMs«3.52,SD = .04) versus negative events
(M = 2.94,SD= .06).

Additional analyses were also conducted for theenficequently self-reported
experiences. Table 1 shows these more frequentimedaut 37) and positive (out of
40) autobiographical events, as well as the me@msity attributed to each of them.
Within the more frequently indicategbgativeevents, 41% of the children reported
“accidents/ilinesses” (e.qg., “falling off a bicy¢léhaving a cold,” “having surgery”),

37% of them indicated “fights with friends” (e.arguments while playing games”),

12
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and 20% reported “unexpected negative experier(eeg’, “getting stuck in the
elevator” and “something breaks”). Within the fueqtly indicategositiveevents,
37% of the children reported “excursion/travel wirents” (e.g., “going somewhere
for vacation,” “going to the park”), 34% of thendinated “playing with friends,” and
27% reported “unexpected pleasant experiences’, (ggfting presents”).

Regarding event frequency, older children reposigdificantly more often the
negative events “unexpected unpleasant experiefit6%6) and “negative evaluations
at school” (12%) relative to younger children (48 d %, respectivelyX?(1, 23-44)>
9.57,p< .01. Older children also indicated more freqlyetite positive event “winning
contests/competitions” (12%) compared to youngdehit (1%)X%(1, 29) = 11.16p <
.01. Female participants reported more frequehttynegative event “fights with
siblings and family members” (10%) and the posigvent “field trips at school” (11%)
relative to male participants (3% and 4%, respebtlyX*(1, 29-32)> 4.51,p < .05.

Finally, to decide further about the negative aaslfive experiences for use as
stimuli in our second study, additional analysesenmnducted regarding the emotional
intensity of the most frequently reported negatind positive experiences. There were
no statistically significant differences betweea #motional intensities that the children
attributed to their most negative (i.e., “accidéhitesses”) and positive (i.e.,
“excursions/travels with parents”) frequently refedrexperiences$(37) = 1.22p = .23.
Also, no significant difference was found betwele® mean emotional intensity rates
for the most frequently reported negative (i.eccldents/illnesses”) and positive (i.e.,
“excursions/travels with parents”) experiences, gnedreported events with the highest
negative (i.e., “negative evaluations at schoati) @ositive mean emotional intensity
ratings (i.e., “playing with siblings and family méers”),t(13)< .88,p > .54.

Similarly, no significant age differences were alied for these most frequently

13
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Table 1

Mean percentage of most frequent negative andip@séported autobiographical

experiences and mean (and standard deviation) emabintensity attributed to them

Autobiographical Experiences Frequency (%) Mean Intensity (SD)
Negative Events
Accidents/llinesses 41 4.08 (1.01)
Fights with friends 37 3.99 (0.91)
Unexpected unpleasant experiences 20 3.26)(1
Fights with siblings and family members 13 .553(1.12)
Negative evaluations at school 13 4.36 (0.78
Parental anger/punishment 13 3.57 (0.96)
Positive Events
Excursions/Travels with parents 37 4.628D.7
Playing with friends 34 4.51 (0.63)
Unexpected pleasant experiences 27 4.48)(0.6
Field trips at school 15 4.22 (0.91)
Playing with siblings and family members 13 4.68 (0.61)
Winning contests/competitions 13 4.52 (0.57)

reported negative (i.e., “accidents/illnesses”) paosdlitive (i.e., “excursions/travels with

parents”) events in regard to their frequey(1, 215)< 2.18,p> .14, nor in terms of

the emotional intensity that children attributedhtem,F(1, 73-88)< .68,p > .41.

Discussion

In summary, Study 1 characterized the most freqnegétive and positive

autobiographical events, as well as their emotiartehsity, as reported by a middle

childhood sample. The most frequently reportecatieg and positive events were

“accidents/illnesses” and “excursion/travel withrgres,” respectively. The emotional

intensity attributed to these experiences did rgoticantly differ between each other,

or in relation to the reported negative and posigxperiences with the highest mean

14
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intensities. Therefore, these events were seled@bntent for the video clips designed
to examinechildren’s memory and suggestibility in our secsehady.
STUDY 2

The main research goal was to investigate effdag®, misleading
information, and event valence on children’s menang suggestibility for central
versus peripheral information about emotional evefithe experiment conformed to a
2 (Age: 8- to 9-year-olds, 10- to 12-year-olds) ERent Valence: negative, positive) x
2 (Condition: misinformed, control) x 2 (Centralityentral, peripheral) mixed factorial
design with the latter factor varied within-pantiants.

We examined: 1) The misinformation effect, speaifig participants’
performance on 1Misinformation questionthat referred to false post-event details
included in a narrative; 2) compliance in relatiorlOspecific-incorrect questiorthat
included inaccurate information not presented nastly; 3) recognition accuracy
performance on 28pecific-correct questiorthat only included correct information
about the target film; and, 4) associations betwdgidren’s misinformation effects and
compliance with false information included in sfigeincorrect questions.

Several predictions were advanced: 1) Younger coeap@ older children
differences would exhibit greater suggestibilityigmformation effects and
compliance). 2) Children would show better memorg kess suggestibility for negative
versus positive events, and for central versugperal details. 3) Associations would
exist between misinformation effects and compliaespecially for peripheral details.

Method
Participants
A sum of 227 children (49% females), divided inkmtage groups (8- to 9-year-

olds,M = 8.55,SD = .50) and 10- to 12-year-olds! = 11.16,SD = .86) participated.

15
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All came from a school in Study 1 that served meddl upper-middle class families.
Parents gave consent for children’s participatidre study followed the guidelines of
the Helsinki Declaration for research involving hamsubjects. About 90% of the
children were Caucasian (nonHispanic); 10% reptteslenther ethnic groups.
Materials

For the presentation phase of this studyg parallel videosvere constructed
based on results from Study 1. The total lengthatih videos was 3 min 40 s, and they
each consisted of three sections: introductioniflL4f s), emotional focus (1 min), and
end (1 min). Both videos showed the same day oatmpwere identical except for 30 s
of the emotional-focus section in which the chitdweere either injured from falling off
their bicycles (negative event) or continued te rildeir bicycles happily (positive
event). Specifically, in the emotional focus pdrthe videos, the family either 1) shares
the most cheerful and positive interaction of titew: each parent takes one child off
the bike, and they start playing with each othethenground; or 2) has the most
negative moment during the video: the childrendéithe bike and end up on the
ground crying and complaining about pain in theieés and arms. The ages of the girl
(9.7 years-old) and boy (10.4 years-old) actorsiehin the age range of Study 2
participants.

The common parts to the negative and positive w@daeere designed to be neutral
and non-arousing. In thietroduction the family is home having breakfast and getting
ready to go out. Then, they drive to a park, udlthee car’s trunk, and sit down around
a table. Next, the children (a boy and a girl)@éicycle, while the father helps them.
In theendpart of the video it is possible to see the farg#yting into the car to go back
home, the car leaving the park, and some scengleitige car showing the children

falling sleep on the drive home.

16
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Two versions of aarrative textabout the videotapes with a similar length were
constructed to be read before administration oftleenory test. In the misinformation
version, the narrative included 10 false post-ededils (e.g., “The children had a
snack”; in fact, they did not). In the control sien, no false post-event details were
included.

To assess event memorynaltiple-choice recognition testith 40 specific
questions was constructed in the form of a questva (Table 2). Half of the
guestions were specific-correct (e.g., “Was thbdds hair dark and short?”, when in
fact his hair was dark and short; “During the tdm the mother run toward the
children?”, when in fact she did so). Ten quesifsom the remaining half were
specific-incorrect to tap compliance (e.g., “Die timother push the bicycle at any
time?”, when in fact she did not push it; “Did tilen show a park with swings and
children playing during the trip?”, when in facetle was not a park with swings and
children playing; “Did the boy take the ball frohetgirl’s hands while playing?”, when
in fact the boy was playing with the ball by hinfselThe remaining 10 were
misinformation questions and concerned the sanfald@ items that were included in
the misleading narrative (e.g., “Did the childreavé a snack?”). These types of
guestions were randomly intermixed on a singlegaton test that all participants
received. Each question contained four answeopgtione correct, two incorrect (e.g.,
for the misinformation condition, the misinformatiand a new foil item served as the
two separate incorrect alternatives), and a “dimtw” alternative. For example, one of
the questions and its response options were asv&ll‘Did the children have a snack?
A) Yes (misled item), b) Yes, and the parents dal(new foil item), ¢) No (correct
item), d) Don’t know. Only a handful of misinfortnan-effect studies have included an

explicit “don’t know” response alternative (e.gigHam, 1998; Roebers & Schneider,
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2000). Allowing participants to decide whetheptoduce or withhold an answer when
uncertain is a critical factor increasing overadmory accuracy (Koriat & Goldsmith,
1994, 1996). Moreover, in forensic contexts, amswe‘don’t know” is preferable to

answering incorrectly (e.g., Wells & Bradfield, B)9
Table 2
Question types and response alternatives in tlognétion test to examine misinformation

effects, compliance, and recognition

Misinfor mation Efrects Compliance Recognition Accuracy
Question Type Misinformation Specitic-Incorrect Specitic-Correct
Questions Questions Questions
(n=10) (n=10) (n=20)
Concerned false details Included inaccurate Included correct information
embedded in the information (information not  about the film
misinformation narrative presented previously in the film

or narrative)

Example “ During the breakfast, were “ Did the mother push the “ Did the father hawe short dark
the children in the bathroom at bicycle at any time” hair?”
any time?” (when in fact she did not push (when in fact he had short dark
(when in fact the children werethe bicycle) hair)

not shown in the bathroom)

Recognition Test:  Misled: “Yes, they were Conpliant: “Yes, while the Correct: “Yes, the father hed
Response brushing their teeth.” children were riding the bike.” short dark hair.”
Alternatives New foit “No, children were in Incorrect: "No, the father was Incorrect: “No, the father had
their room picking up their the one who pushed the bike.” long dark hair”
toys.” Correct: “No, the children rode Incorrect: “No, the father had
Correct: “No, children weren't the bike without anybody short blonde hair.”
in the bathroom at any time.” pushing them.” DK: I'don’t know
DK: | don’t know DK: | don't know

Twenty of the 40 recognition test questions weanganed correctly with a
response of “yes,” and the remaining half were amed correctly with a response of
“no.” Also, for the two incorrect alternatives, thesponse options were
counterbalanced across questions answered corvdthlya “yes” option and questions
answered correctly with a “no” option. To avoidpense biases, order of appearance
of the correct alternative was also counterbalamoedss the recognition test questions,

with the exception that the “don’t know” alternaialways appeared last.
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Finally, consistent with Ibabe and Sporer’s (20€ld¥sification system, central
details were defined as those that occurred duhegritical event and/or that were
related to the event's main characters.(e.g., tbemother push the bicycle at any
time?”). According to these criteria, 20 of theré@ognition test questions tapped
central information, and the half remaining tappedpheral information (e.g., Can a
radio-cassette be seen inside the car?). Infoomaentrality was counterbalanced for
all question types: Specific-correct (i.e., 10 cainand 10 peripheral questions),
specific-incorrect (i.e., 5 central and 5 periplhegraestions), and misinformation (i.e., 5
central and 5 peripheral questions).

Procedure

Within each age group, children were randomly asigo one of the four
conditions: Negative event-misinformetds 59; negative event-contral,= 55;
positive event-misinformech = 55; and positive event-control= 58. The classic
three-stage procedure used in research on thefarisiation effect was employed
(Loftus et al., 1978). Children watched the nagatr positive video version in small
groups without being informed of the study’s pug@s.g., that it concerned memory).
For the rest of the session, children were testdvidually. Each child performed a 5-
to 7-min filler task (i.e., answering questions atbgeneral knowledge). Immediately
thereafter, the child read the narrative (mislegdincontrol). Again, following the
narrative and before the recognition test, thedotdmpleted a similar filler task (5-7
min). Next, the recognition test was introduced/uding the instruction, provided
repeatedly, to answer all of the recognition tessgions only on the basis of what was
actually seen in the video. After completing theagnition test, participants were

asked not to discuss the film or study procedutt athers.
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Results

First, we were interested in confirming that theesied negative and positive
events based on Study 1 were really representatinegative and positive emotional
autobiographical events frequently experiencedheynew sample of participants
within the same age range than participants inys5iudT o this endparticipants in
Study 2 were asked whether or not they ever hadreqred an event as the one
showed in the video, and to rate the emotionahsitg of the event they just watched
ona 5-point Likert scale (from 0 = “not intense dt & 4 = “very intense”)

For participants who watched the negative evert ifidicated that they had
experienced a similar event. They also attribate@verage emotional intensity of 3.05
(SD=1.19) to the negative event. Among the pardictp who watched the positive
event,78% of them reported having experienced a similant and attributed an
emotional intensity of 3.4650D = 1.33) to this event. Thus, most participantStady 2
had similar negative and positive experiences,thag attributed a high emotional
intensity to both events (over 3 points on a strala 0 to 4).

Next, a series of 2 (Age: 8- to 9-year-olds vs.tb0t2-year-olds) x 2 (Event
Valence: negative vs. positive) x 2 (Misleadingoimhation: misinformed vs. control) x
2 (Centrality: central vs. peripheral) mixed ANOVAss conducted, with centrality as

the only within-subject factor. All significant efts are reported.

Misinformation Effects

Participants’ answers to the 10 misinformation ¢joes were scored as misled
(i.e., consistent with the narrative’s misinfornoafi, new foil (i.e., the new alternative
that included incorrect information not presentethie video or in the misleading
narrative), correct (i.e., information presentedhi@ video), and “don’t know” responses

(Table 3).
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Table 3
Mean proportions of misled, new foil, correct, &ddn’t know” responses to misinformation questidays

Age, Misleading Information, and Centrality

Misinfor med Control Total
Age Central  Peripheral Mean Central Peripheral Mean Central  Peripheral Mean
Total
Misled Responses .40 (.27) 43 (.27) .42 (.24) .10 (.14) .13 (.15) 11 (.12) .25(.27) .28 (.26) .27 (.24)
New Foil Responses 10 (.13) .04 (.09) .07(.09) .05(.10) .08 (.12) .07 (.08) .07 (.12) .06 (.11) .07 (.09)
Correct Responses .45 (.29 42 (.26 43 (.24 .79 (21 .60 (.22 .69 (.17  .62(.31 .51 (.26 .56 (.25

“Don’t know” Responses .05 (.12) 11 (.16) .08 (.12) .06 (.12) .19 (.23) .13 (.14) .06 (.12) .15 (.20) .10 (.13)

8- to S-years-old

Misled Responses AT (.24) 43 (.25) .45(.20) .13(.16) .21 (.16) 17 (.12) .31 (.27) .33 (.24) .32 (.22)
New Foil Responses 11 (.15 .05 (.10 .08 (.10 .09 (.12 10 (.14 .09(10 .10(.14 .07 (.12 .09 (.10
Correct Responses 36(.25) .39(.25) .38(.21) .73(.26) .57 (.23) .65(.20) .53 (.31) .48(.26) .50(.25)

“Don’t know” Responses .06 (.14) A3 (.17) .09 (.14) .05 (.12) .12 (.18) .09 (.13) .06 (.13) .12 (.18) .09 (.13)

1C- to 12-years-old

Misled Responses 35(29) 43(28) .39(26) .08(13) .07 (12) .08(10) .21(26) .24(28) .23(25)
New Foil Responses 09(12) .04(09) .06(08) .03(08) .08(11) .05(07) .06(10) .06(11) .06 (.08)
Correct Responses 51(30) 44(27) .48(26) .83(17) .61(22) .72(14) .66(29) .53(26) .60 (=24)
“Don’t know” Responses 05(11  .09(14 07(10 .06(11  .24(24  .15(14 .06(11  .17(21  .11(13

Note Standard deviations in parentheses.

The analysis of proportion of misled responsesakgesignificant main effects of
age,F(1, 219) = 9.97p < .01,4%, = .04, and misleading informatiofR(1, 219) =
141.04,p < .001,#% = .39. Younger compared to older children produzdigher
proportion of misled responses. Children in theinfiormed condition selected a
higher proportion of misled alternatives than didge in the control condition.

The ANOVA for the new foil responses failed to ralvany significant effects. In
contrast, the analysis of correct responses shaveedjstent with results from the
misled response analysis, that older children wewee correct in responding to
misinformation questions than 8- to 9-year-oleld,, 219) = 9.15p < .01,5?%, = .04.
Also, the main effects of misleading informati®ifl, 219) = 87.03p < .001,4%,= .28,
and centralityF(1, 219) = 33.87p < .001,43%, = .13, were subsumed by a significant
Misleading Information x Centrality interactioR(1, 219) = 20.77p < .001,43%,= .09.

Simple effects analyses revealed that children eitianot receive misinformation
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produced a higher proportion of correct responseemtral than peripheral
misinformation question$;(1, 112) = 60.47p < .001,42%, = .35. However,
misinformed participants did not exhibit signifi¢cathifferences in their correct
responses in relation to misinformation centrality.

Finally, a significant main effect of centrality enged in the analysis of “don’t
know” responses;(1, 219) = 46.55p < .001,4%, = .18. As would be expected,
questions related to central misinformation gereerat lower proportion of “don’t
know” responses than questions that referred tiplperal misinformation.

In summary, we found age-related differences innfosmation effects for
emotional events, even with the inclusion of anliekgesponse alternative that
permitted participants to say “don’t know.” Of spa interest, children who did not
receive misinformation were more correct to centeasus peripheral misinformation
questions, but this difference for centrality dat emerge for the misinformed group.
There were no significant effects of event valemcenisinformation acceptance.
Participants’ Compliance and Performance on Specié-Incorrect Questions

To examine children’s compliance for false inforioatpresented only at the
retrieval phase, responses to the 10 specific-iacbguestions were scored as
proportion compliant (i.e., “yes” incorrect respess Incorrect (i.e., “no” incorrect
responses), correct, and “don’t know” response®\atso examined (Table 4). A series
of 2 (Age: 8- to 9-year-olds vs. 10- to 12-years)ld 2 (Event Valence: negative vs.
positive) x 2 (Misleading Information: misinform&d. control) x 2 (Centrality: central
vs. peripheral) mixed model ANOVAs, with the lattactor varied within-participants,
was conducted separately for each type of resp@ige compliant response, correct

response) as the dependent measure.
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The analysis of compliant responses showed sigmfimain effects of age and
centrality. Compared to older children, 8- to &yelds complied more with the
inaccurate information contained in specific-ineatrquestions;-(1, 219) = 23.54p <
.001,#%, = .10. Also, consistent with prediction, peripdlerersus central specific-
incorrect questions resulted in a higher proportiboompliant responseB(1, 219) =
45.34,p < .001,4% = .17. Moreover, a significant Event Valence xMading
Information interaction emergeB(1, 219) = 16.54p < .001,4%, = .07 (Figure 1).
Scheffé post-hoc analyses revealed that childreigred to the control condition (i.e.,
those who were not misinformed) who watched thetieg event produced a lower
proportion of compliant responses than those whichvea the positive everp,< .05.
This difference for event valence was not signifidar misinformed participants.
Although not indexing compliance per se, childran®rrect (i.e., responding
incorrectly “no” to specific-incorrect questionsprrect, and “don’t know” responses to
the specific-incorrect questions were also of esgerSeparate ANOVAs revealed
significant centrality main effects. Specific-imogct questions related to central versus
peripheral information resulted in a lower propamtiof incorrect responses(l1, 219) =
27.30,p <.001,#%, = .11, a higher proportion of correct respong€s, 219) = 61.29%
<.001,73% = .22, and also a lower proportion of “don’t knowsponsed;(1, 219) =
53.46,p <.001,4%, = .20. Moreover, the main effect of age was $igamt for correct
responses(1, 219) = 18.71p < .001,4%, = .08. Compared to younger children, 10- to
12-year-olds produced a higher proportion of cdrresponses to specific-incorrect
guestions.

In summary, compared to older children, youngeldcan were less correct and
complied more with false information embedded iacsfic-incorrect questions. Also,

compliance was lower for control participants whatethed the negative event than
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Table 4
Mean proportions of compliant, incorrect, correctd “don’t know” responses to

specific-incorrect questions by Age and Centrality

Centrality
Age Central Peripheral Mean
Total
Compliant Responses .13 (.16) .22 (.20) .18 (.16)
Incorrect Responses 12 (.15) .06 (.10) .09 (.09)
Correct Responses .58 (.23) 43 (.22) .50 (.18)
“Don’t know” Responses 17 (.19) .29 (.25) .23 (.19)
8- to 9-years-old
Compliant Responses .18 (.20) 27 (.22) .23 (.18)
Incorrect Responses .15 (.15) .08 (.10) .11 (.09)
Correct Responses 52 (.21) .38 (.24) .45 (.19)
“Don’t know” Responses .15 (.19) 27 (.27) .21 (.22)
10- to 12-years-old
Compliant Responses .09 (.12) .18 (.18) 13 (.113)
Incorrect Responses .10 (.14) .05 (.10) .08 (.08)
Correct Responses .63 (.23) A7 (.20) .55 (.16)
“Don’t know” Responses .18 (.19) .30 (.24) .24 (.18)

Note Standard deviations in parentheses.

for those control participants who watched the fpasievent. But this response pattern
was only true for children who did not receive re&ling information. As expected,
children’s performance was superior for central parad to peripheral specific-
incorrect questions regardless of the responserogpti
Performance on Specific-Correct Questions

Participants’ performance on 20 specific-correasiions was examined to
assess recognition accuracy. These questiontitbntain false information, and
they were not related to the misinformation corgdim the narrative text. Therefore,
children’s responses to the two incorrect alteuwestiwere scored together as proportion
of incorrect responses. Three ANOVAs, as descrdzelier, were computed separately

for proportion of correct, incorrect, and “don’tdw” responses (Table 5).
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Table 5
Mean proportions of correct, incorrect, and “ddmibw” responses to specific-

correct questions by Age and Centrality

Centrality
Age Central Peripheral Mean
Total
Correct Responses .75 (.15) .61 (.15) .68 (.12)
Incorrect Responses .16 (.13) .23 (.14) 19 (.11)
“Don’t know” Responses .09 (.12) .16 (.16) 13 (.12)
8- to 9-years-old
Correct Responses 74 (\17) .60 (.16) .67 (.13)
Incorrect Responses .16 (.12) .26 (.14) 21 (.11)
“Don’t know” Responses .10 (.15) .14 (.15) 12 (.14)
10- to 12-years-old
Correct Responses .75 (.15) .61 (.15) .68 (.11)
Incorrect Responses .16 (.14) .21 (.13) 18 (.11)
“Don’t know” Responses .09 (.10) .18 (.16) 14 (\11)

Note. Standerd deviations in perentheses.

Analyses revealed significant main effects of caitir across all three dependent
measures. Specific-correct questions relatednitraleversus peripheral information
resulted in a higher proportion of correct respsnsgéL, 219) = 119.79 < .001,4%, =
.35, a lower proportion of incorrect respond€d, 219) = 43.58p < .001,4%, = .17,
and a lower proportion of “don’t know” responsggl, 219) = 51.65p < .001,4?%, =
.19. Moreover, the analysis of incorrect resporséesved a significant Age x Event
Valence interactiorf:(1, 219) = 8.51p < .01,5?%, = .04 (Figure 2). Simple effects
revealed that, compared to younger children, 1Q2tgear-olds who watched the
negative event produced a lower proportion of irexrresponses$;(1, 113) = 11.84p
<.01,7% = .10. The simple effect of age was not signiftdar participants assigned to
the positive event condition. Also, of speciaknast, older children who watched the

negative event produced a lower proportion of irexirresponses than those who
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watched the positive everfif(1, 137) = 6.18p < .05,42, = .04. However, this effect of

event valence was not significant for 8- to -9-yelals.
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Figure 2. Mean proportions of incorrect responses to specific-correct

questions as a function of Event Valence and Age.

In summary, participants’ performance on specibcrect questions was
superior for central versus peripheral informati@ignificant effects of centrality
emerged across all dependent measures. Develogindd@fgrences in children’s
performance for negative versus positive emotienahts were observed. Older
children assigned to the negative event conditiereviess incorrect than younger
children, and older children were less incorreanswering specific-correct questions
about the negative than the positive video.

Correlations between Participants’ Performance on Nsinformation Questions and
Specific-Incorrect Questions

Correlational analyses examined whether, as peslichildren’s responses to
misinformation questions and specific-incorrectgjioms were significantly related. A
significant correlation between errors to the nfmimation questions and compliance

with specific-incorrect questions was expected egfig for peripheral false
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information. Half of the participants were exposedhe misinformation narrative, and
thus could be included in these analyses. Childrage was partialled (Table 6).

Table 6

Correlations between participants’ responses toispéncorrect questions and

misinformation questions for central and peripheradrmation

Misinfor mation Questions

Specific-Incorrect Misled New Foil Correct  “Don’t know”
Questions Responses Responses Responses Responses
Total
Compliant Responses .20* 34 -.16 -.25%*
Incorrect Responses -.01 12 .09 -.24*
Correct Responses -.09 -.08 .24* -.24*
“Don’t know” Responses -.03 -.25% -.14 53
Centr al Information
Compliant Responses .03 .18* -.08 -.09
Incorrect Responses -.03 -.02 .09 -12
Correct Responses -.03 -.05 14 -.20*%
“Don’t know” Responses .04 -.08 -.17 A2**
Peripheral Information
Compliant Responses .25%* .28** -.20* -.26%*
Incorrect Responses -.01 A1 A2 -.25**
Correct Responses -.08 -.04 .20* -17
“Don’t know” Responses -.13 -.23* -.06 A5F*

*p<.05 *p<.01** p<.001

Overall, when centrality was not considered, theetation between compliant
responses to specific-incorrect questions (i.anm@nce) and misled responses to
misinformation questions (i.e., misinformation etjewas significant. Children who
complied more with specific-incorrect questions evalso more suggestible in terms of
the misinformation effect. However, this signifitaorrelation was primarily the result
of children’s performance on peripheral questiofibus, certain children showed a
generaltendency to accept false information (misinformagpresented in the narrative
and in specific-incorrect questions), especiallyggard to peripheral details. Also,

compliance with false information in specific-inoect questions was significantly
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associated with new foil response errors, andviais true for both central and
peripheral false information. A comparable patteas observed for correct responses
to specific-incorrect questions and correct respsiie misinformation questions
overall. Children who could resist inaccurate nfation contained in specific-
incorrect questions were also less adversely &ffieloy misinformation, especially
regarding peripheral false information.

Finally, the correlations between saying “don’t Wrido the specific-incorrect
and misinformation questions were especially higth significant, indicating that some
children had a tendency to say “don’t know.” Anéljnterest, responding “don’t
know” to misinformation questions was negativelg@sated with errors in responding
to specific-incorrect questions (i.e., compliand amcorrect responses). Also, there was
a significant negative correlation between “domib” responses to specific-incorrect
guestions and new foil incorrect responses to rimeimation questions. These
significant negative associations were also prilméne result of children’s
performance regarding peripheral false information.

Discussion

Our second study investigated age-related diffegnt memory and
suggestibility for central and peripheral inforneatias a function of the emotional
valence of representative events and in the exenhich children’s compliance
predicted misinformation effects. For doing so,tes&ted misinformation effects,
compliance and recognition accuracy in a new samipk27 8- to 12-year-old children.
Our results revealed that older children showesl teemory malleability and
compliance with false information relative to yoenghildren. Moreover,
developmental improvements in recognition accuraese evident only for the children

who watched the negative event, but not for those watched the positive event.
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Finally, children’s compliance with false informati predicted misinformation effects,
especially in regard to peripheral details.
GENERAL DISCUSSION

The present studies investigated the frequencyrdadsity of negative and
positive events experienced by typically develo@ng¢p 12-year-olds and age-related
differences during this childhood period in eyewia memory and suggestibility for
representative experiences as a function of evashee and information centrality.
Our results constitute the first empirical evideshewing age-related decreases in
suggestibility (misinformation effects and compbahduring middle childhood using
representative and intense emotional (negativepasiive) stimuli, as well as showing
that compliance predicted misinformation effectsderipheral false information during
this age period. Moreover, consistent with pregieuidence, our results suggest that
middle childhood participants exhibit lower compita to false information embedded
in specific-incorrect questions for negative vergasitive events, and that the memory
advantage of negative information for recognitioennory also increases during this
age period.
Representative Emotional Experiences during MiddleChildhood Years

Ouir first study characterized children’s ratingshedir more frequent negative
and positive autobiographical experiences and ti@tienal intensity of such
experiences. Similar to the findings of previotiglges on children’s and adults’
narrative content and structure of emotional aatptaiphical experiences, most of the
self-reported events by our middle childhood sanmudided negative and positive
experiences involving relationships (e.g., “playwigh friends,” “fights with friends”),
including with family (e.g., “parental anger/punisént,” “excursions/travels with

parents”); school events (e.g., “negative evaluatiat school,” “field trips at school”);
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and experiences focused on the self (e.g., “actsdiness,” “winning contests/
competitions”) (e.g., Bohanek et al., 2005). “Atamts/illnesses” and “excursions/
travels with parents” were, respectively, the nvaisiely reported negative and positive
autobiographical experiences with high emotiongdnsity during this age period.

Middle childhood is one of the most prevalent agaqals in which child
witnesses are required to testify in criminal caseglation to emotionally charged
events (e.g., Quas & Goodman, 2012). However, nofithe research on child
witnesses’ memory and suggestibility has extengikadled on neutral events as
stimuli. Although children’s testimony is also taepd at times about neutral events,
understanding children’s memory and suggestibédiigut representative negative and
positive events is important for a comprehensie®ti of memory and emotion
development and for applications of basic resetir¢he law. Our study sheds light on
the type of emotional experiences that can bezatllias representative target events in
studies of children’s memory and suggestibilittheTuse of these target events with
elementary-school aged children helps to ensutartf@mation is self-relevant and
emotionally intense, and may substantially increbeescological validity of the results.
Finally, it is also important to indicate that despite adages of the utilized
procedures, our study differs from more ecologiiedd studies and studies wherein
participants’ memory and suggestibility is examinedegard to highly stressful events
experienced (e.gGoodman, Quas, Batterman-Faunce, Riddlesbergemyt&K1997)
In our study, participants viewed emotionally aiagsvents experienced by others.
Age Differences in Memory and Suggestibility duringMiddle Childhood

Findings from our second study revealed consistgatdifferences in
misinformation effects, compliance, and recogni@acuracy. First, children aged 10

to 12 exhibited a lower proportion of misled respesmand a higher proportion of
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correct responses to misinformation questions coaap® children aged 8 to 9. There
are only a handful of studies that have specifycadamined misinformation effects
across middle childhood groups. Our findings anmescstent with previous
misinformation studies showing age-related chamyesisinformation effects between
early and late middle childhood (e.g., Ackil & Zgoaa, 19950tgaar et al., 2009).
Past null effects may simply reflect failures taed® existing differences, as noted by
Holliday et al. (2002). Inconsistencies in the Inoels (e.g., type of target events,
retention intervals) and in testing procedures. (e€ued recall, recognition) between
studies make it difficult to reconcile mixed result

Second, identical age differences were also obddorespecific-incorrect
guestions intended to measure compliance, withr @llédren showing a lower
proportion of compliant responses and a higherqmtagn of correct responses relative
to younger children. Previous empirical evidenas tonsistently shown age-related
improvements during middle childhoadthe ability to correctly reject false
information embedded in misleading questions (€gssel & Bjorklund, 1995;
Roebers et al., 2005). Thus, with age, compliam@eceptance of false information
based on social influence decreases (e.g., Eisan 8007). In the present study,
misinformation effects thought to be due to cogeitand/or social factors (the latter
including compliance) exhibited similar developnaitends.

Finally, our findings also showed that age eff@ctecognition accuracy
interacted with event valence. More specificallglen children who watched the
negative event were more correct in their respottsspecific-correct questions than
younger children who also watched the negative teviencontrast, there were no age
differences for participants assigned to the pasiiivent condition. This finding is

consistent with results from previous studies shgvage-related increases in
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recognition accuracy during the middle childhoodrgge.g., Flin et al., 1992). Also,
recent evidence has suggested that negative veosuts/e materials are particularly
likely to capture developmental differences in gguton memory (e.g., Brainerd et al.,
2010; but see Cordon et al., 2013).

In sum, our findings confirm the existence of agkated increases in child
witnesses’ performance across middle childhooddd\i childhood has been
characterized as a developmental period whereinavgments occur in higher
cognitive functions, including response inhibiti@ognitive inhibition, and working
memory (e.g., Davidson, Amso, Anderson, & Diam@®@D6; Kail, 2002). Recent
behavioral and neuroimaging evidence has also dstraed important age increases in
declarative memory in late middle childhood asdedavith maturational changes in
medial temporal lobes and prefrontal cortex (&dpetti & Angelini, 2008; Paz-Alonso,
Ghetti, Donohue, Goodman, & Bunge, 2008). Futasearch should examine the
extent to which improvements in memory recollectémal executive functioning mirror
age differences in child withness memory and sudgést during middle childhood.
Misinformation, Compliance, and Centrality Effects

Misinformation effects were robust across age gsayen with the explicit
response option of “don’t know.” The inclusiontbfs alternative helps to control for
guessing and source monitoring conflicts betweerotiginal and suggested
information alternatives (Higham, 1998). Overally results confirmed that
misinformation increased children’s selection ajgested items as having been seen in
the original event. Can we therefore conclude thiatnformation impaired/interfered
with memory of the original information?

On the one hand, compared to other procedures ffeegnodified procedure,

McCloskey & Zaragoza, 1985), the inclusion of thggested item among the response
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alternatives to misinformation questions increas@drecognition test sensitivity to
capture certain forms of memory alteration (e.@lJiB1989; Loftus, Schooler, &
Wagenaar, 1985). On the other hand, by includiegsuiggested item as an alternative,
we increased the possible influence of social faobemm misinformation acceptance and
the tendency to select the most recently encouhiafermation (McCloskey &
Zaragoza, 1985). To reduce social influence, weatedly told participants to respond
only on the basis of what they saw and heard irviteo (e.g., Chambers & Zaragoza,
2001). Moreover, we explored if responding “yesidrrectly to specific-incorrect
guestions (i.e., compliance) was associated widinfarmation effects, as an indication
of the possible influence of social factors on mficsimation effects.

Our results showed positive associations betweesetbuggestibility measures,
indicating that misinformed children who compliedhwthe false information contained
in specific-incorrect questions also tended touggsstible in terms of the
misinformation effect. However, the overall posgtiassociations between compliance
and misinformation were primarily the result ofldnén’s performance regarding
peripheral information. Weaker memory for lessesdlperipheral information may
increase witness susceptibility to rely on suggefdtse information. In fact, centrality
effects (i.e., better performance for central \esigheral information) were consistent
across all the dependent measures included inrésemt study. According to trace
strength theories, memory integrity depends orvénbatim or gist nature of the trace
and on operations that affect trace-codificatiorele (e.g., Brainerd & Reyna, 1998).
Emotionally intense materials such the ones usédeipresent study might facilitate
elaborative processes, especially during encodi#agling to gains in memory for
central versus peripheral information (e.g., Adslghal., 2001; Berntsen & Thomsen,

2005; Burke et al., 1992; Phelps, 2006). Thesdtseare also consistent with findings
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from research using thematically induced arouswents, which are similar to the type
of events we used in Study 2, showing better merfargentral aspects than for
peripheral details (e.g., Laney et al., 2004).

In sum, our findings suggest that even when tryingeduce social influences,
misinformation effects in regard to peripheral imfi@ation of emotional events were due
to some extent to social factors. Of note, th@adanfluence occurred with a
methodological approach that incorporated commatufes involved in applied
eyewitness settings (e.g., emotional events, a'tdmow” response option).

Effects of Event Valence on Children’s Memory and 8ggestibility

As previously indicated, event valence interact&tl age to affect children’s
recognition accuracy. The negative event condpi@uuced less incorrect responses in
older versus younger children. Additionally, eveakence interacted with the
misleading information condition to influence panpants’ compliant responses to
specific-incorrect questions, such that childrethi control group who watched the
negative event produced fewer compliant resporsasthose who watched the
positive event. Of interest, misinformed particifgadid not show the beneficial effect
of the negative event valence in reducing compliagponses, which suggests that
exposure to misinformation during the retentiorial eliminates the beneficial effects
of negative valence in reducing child witness coarae.

Overall, our results are consistent with evidemoenfthe few existent studies
examining the effects of event valence on childsenémory accuracy and compliance,
which showed that children tend to be less accuanatieto assent to a greater extent to
positive or neutral false events compared to negdéilse events (e.g., Ceci &

Huffman, 1997; Ceci et al., 1994; Schaaf et alQ&0
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The prioritized processing and greater attentiogsdurces toward negative
compared to positive and neutral stimuli, may iaseethe likelihood that negative
information will be subsequently remembered andamesistant to suggestions (e.g.,
Cordon et al., 2013). These effects have beeramqa by the potentially greater
adaptive value of dedicating special cognitive ueses to negative information from
different research paradigms and theoretical adspsnch apost-stimulus elaboration
(Christianson, 1992pias towards negative informati@ctcount (Vaish, Grossmann, &
Woodward, 2008);ange-frequency theorfHelson, 1964)diagnosticity theory
(Skowronski & Carlston, 1989), thmobilization-minimization hypothegi$aylor,
1991), andsurvival processingNairne & Pandeirada, 2010).

Implications for Forensic Practice

Children’s memory and suggestibility are key issmeshild witness cases
because of concerns about the reliability of cleitds evidence (e.g., Goodman & Quas,
2008). Moreover, because a hallmark of crimebkas their emotional content, the
guestion of whether witness memory and suggestilidiaffected regarding such
content is of special relevance. Regardless of@dgkl witnesses exhibited higher
memory accuracy and less suggestibility in regarcknhtral compared to peripheral
details of emotional events. The central natur@foirmation may lead to stronger
memory traces and decrease children’s reliancalse information provided during
memory interviews or by adult figures during theeiinterval between the crime and
children’s testimony.

However, our findings also suggest that, undeagedonditions, younger
children may be less accurate and less resistdals® information presented either
during the retention interval (i.e., misinformatjar during the memory test (i.e.,

compliance) relative to older children, even witthe restricted age range we studied.
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Thus, an implication for forensic practice is toswler carefully the accuracy of
information embedded in forensic interview questiand to assess, as possible, the
extent to which children might have been exposddls® information during the
interval between the crime under investigation tnedforensic interview. This may be
especially important when interviewing young chelar

However, forensic implications of our findings skbbe carefully considered
for several reasons. For example, in our studydrem simply watched a movie, they
were not tested with free recall questions, thesewmt interviewed in a forensic
context, they knew that no one would get in troualed so forth. Thus, generalization
to actual forensic situations involving child wisses should be made very cautiously.
Conclusion

We characterized the 8- to 12-year-old’s reportheffrequency and intensity of
autobiographical negative and positive events thegntly experienced. Using
ecologically representative emotional events taréra children’s memory and
suggestibility, we found age-related increasesistance both to misinformation
effects and compliance within middle childhood. eAglated improvements in
recognition accuracy were also evident between geuand older children who
watched the negative event but not for those whichvea the positive event.
Compliance predicted misinformation effects, esgécin regard to peripheral details.
Finally, negative valence reduced compliance itdehn who were not previously
misinformed and also reduced memory errors with ageese findings contribute to
basic developmental research on memory and ematitmjmplications for the science

of child forensic psychology.
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