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ABSTRACT

This study examined the influence of emotional nedeon the production of DRM false
memories (Roediger & McDermott, 1995). Participantsre presented with neutral,
positive or negative DRM lists for a later recogmt (Experiment 1) or recall
(Experiment 2) test. In both experiments, confidemad recollective experience (i.e.,
“Remember-Know” judgements; Tulving, 1985) wereoadssessed. Results consistently
showed that, compared with neutral lists, affectists induced more false recognition
and recall of non presented critical lures. Morepadthough confidence ratings did not
differ between the false remembering from the d#ife kinds of lists, “Remember”
responses were more often associated with negé#tae positive and neutral false
remembering of the critical lures. In contrast,ipes false remembering of the critical
lures was more often associated with “Know” resgsnd hese results are discussed in

light of the Paradoxical Negative Emotion (PNE) btyyesis (Porter et al., 2008).

KEYWORDS: Emotion, False Memory, False Recall, E&&cognition, Illusory

recollection
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Psychologists are now well aware of the constrectiature of human memory
(e.g., Schacter, 1999; 2001). Indeed, it has bagely established that our memories are
not perfect pictures of the past that are storetlleit unaffected somewhere in the brain.
Rather, memories are malleable, often deviate fndrat actually happened and are not
free from errors (e.g., Bartlett, 1932; Conway, 2;99ohnson, Hashtroudi & Lindsay,
1993; Roediger, 1996; Schacter, 2001). These meprooys can be divided in two main
categories: forgetting and distortions. While fdtigy has been vastly studied for a
number of decades, memory distortions have onlgived particular attention the past
15 years. This strong interest was, at least ity peotivated by the controversy related to
the possibility that adults may produce false meesoof childhood sexual abuse (e.g.,
Loftus & Ketcham, 1994; Schacter, 2001) and alsarimye applied cognitive studies
assessing the reliability of eyewitness testimaayg.( Loftus, 1979; Loftus et Ketcham,
1991; Wells et Olson, 2003).

Consequently, numerous paradigms have been desigrstddy false memories
in the laboratory in order to examine the fact@sponsible for false memory production
or that contribute to memory distortion resistafeg., Gallo, 2006; Koriat, Goldsmith &
Pansky, 2000). Robust findings showed that memmtpdions comprise a wide variety
of phenomena ranging from the distortion of pattcelements or details of an actually
experienced event, to the remembering of entiretsvihat have never occurred (e.g.,
Roediger, 1996). Indeed, on the one hand, it han bepeatedly shown that the
information to which a witness is exposed after ine@ssed event can be strongly
detrimental to its later memory accuracy and mayinoerporated into his/her report
(e.q., Ayers & Reder, 1998; Loftus, Miller & Burnk978; Zaragoza & Lane, 1994). On
the other hand, a large body of research has aswoustrated that it is possible to

implant false memories of entirely new events wité use of suggestive narratives (e.qg.,
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Loftus & Pickrell, 1995; see for a review, Garry@errie, 2005) associated or not either
with doctored photographs (e.g., Wade, Garry, Ré&ad.indsay, 2002) or true
photographs (e.g., Lindsay, Hagen, Read, Wade 8&y(G2004).

Thus, research has shown that it is possible toenpaople falsely remember
events that have never occurred. Moreover, thetse fenemories may be quite
compelling as individuals often remember vivid allst associated with the supposed
occurrence of the events (e.g., Gallo, 2006; Wadd. £2002; Loftus & Palmer, 1974),
an intriguing phenomenon called “lllusory Recollent. These effects have been shown
in a variety of conditions and populations (seeif@mtance, Gallo, 2006; Koriat et al.,
2000). However, despite the fact that the inteire$alse memories was associated with
legal cases typically involving negative eventssionly recently that emotion has been
taken into account in the production of memory adisdn. Indeed, for a long time,
studies have examined whether emotional informasomore likely to be remembered
than neutral information (see Mather, 2007 for atlsgsis). The findings are mixed and
seem to strongly depend on what aspect of the kisnwas considered (i.e., central or
peripheral details). Nevertheless, the aspectairacy was not the topic of interest until
recent years and data seem to concur showing éuatime emotion might influence the
production of false memories. Indeed, the effe€tniginformation (i.e., the impairment
of accuracy due to the presentation of misleadufgrmation after a target event) appear
more likely for negative events than neutral evdatg., Nourkova, Bernstein & Loftus,
2004; Porter, Spencer & Birt, 2003; Porter, Yuile Lehman, 1999). In addition,
implanted memories seem to be more often recalleeghvihe target event was negative
than neutral or positive (e.g., Hyman, Husband &ligjs, 1995; Otgaar, Candel &

Merckelbach, 2008).
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One explanation of these effects is provided byRbheadoxical Negative Emotion
(PNE) hypothesis recently put forward by Porter antleagues (e.g., Porter, Taylor &
ten Bricke, 2008). Following this proposal, evabutihas modelled our brain so that
although negative events should be better remembieravoid future dangers, they are
also more sensible to distortion because therenisdaptive value for individuals to
include more information about future dangers fraamious sources. For instance, it is
more important to remember what you did to surviae assault compared to
remembering what the perpetrator or the environmenked like. Consequently,
negative information is more likely to be recaltager time but is also more vulnerable to
memory distortions than other kinds of informat{as., positive and neutral information;
see also Schacter & Addis, 2007).

The aim of the current study is to examine the @Ratwal Negative Emotion
hypothesis through another procedure largely usestiuidy false memories in the lab: the
DRM paradigm (Roediger & McDermott, 1995). In thpsocedure, participants are
typically presented with lists of associated wofés)., thread, pin, eye, sewing...) that
converge on non-presented critical lures (e.g.dle¢e Later, they frequently falsely
recall or recognize the non-presented critical duaé high rates and claim to recollect
very specific details about their occurrence inghaly list. Indeed, participants are often
very confident that the critical lure has occuresd are able to provide descriptions and
details regarding its presentation even though as mever been presented (e.g.,
Lampinen, Neuschatz & Payne, 1998, Lampinen, Mé&iaral & Leiding, 2005; Mather,
Henkel & Johnson, 1997; Norman & Schacter, 1997llowing the activation-
monitoring account (e.g., Gallo & Roediger, 2002cDérmott & Watson, 2001,
Roediger, Watson, McDermott & Gallo, 2001), falsemories in this paradigm are

thought to occur because, during the presentatigheolist, the critical lure is activated
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as a result of a spreading of activation in an @ative network that will subsequently
result in its easier accessibility (McDermott & Wa, 2001; Roediger & McDermott,
1995). During retrieval, this activation must bereatly attributed to the participant’s
own thoughts and not to the item’s occurrence  list through a successful “reality
monitoring” process (Johnson, Hashtroudi & Linds2993; Johnson & Raye, 1981).
Although the ecological validity of false memorg@oduced by the DRM paradigm has
been criticised (e.g., Freyd & Gleaves, 1996, Pe&l¢am, 2007; Wade et al., 2007),
the DRM paradigm has nevertheless proven to bery uwseful tool to understand the
mechanisms underlying false memory production andésistance (e.g., Gallo, 2006).
Hence, if poor source monitoring is responsiblefédse memory production in the DRM
paradigm, and if emotional information (and espéciaegative information following
the PNE hypothesis) is more likely to induce souwoefusions, then emotion should
affect participants’ performance in the DRM paradid o our knowledge, however, only
a few studies have examined the influence of emota the production of false
memories in the DRM paradigm, and the findingshest studies are inconsistent.

EMOTION AND DRM PARADIGM

In a pioneer study, Pesta, Murphy & Sanders (2@3&mined whether emotional
critical lures could be falsely remembered. Thegspnted adults with orthographic
associates of either emotional (e.g., bitch) or aomtional (e.g., shave) words. Results
showed that emotional lures were less falsely meizeg than non emotional words. In
addition, they showed that the distinctivenesshef @motional lures was the key factor.
That is, including other emotional items during @iiaog (thereby decreasing the
distinctiveness of the emotional lure words) insezhthe likelihood of false recognition
for emotional words and increased the proportiopasficipants whose false responses to

emotional lures were “remember” type responsescaspared with neutral lures.
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Nonetheless, the rates of emotional false recagnidid not approach the rates of false
recognition of the non-emotional lures. Thus, theipipants seemed to benefit from the
distinctiveness provided by emotion (see also Huganteh, 2006; Kensinger & Corkin,
2004).

In contrast, Budson and colleagues were interdst@thether false recognition of
emotional lures would also be lower than that af-emotional lures if study lists were
related to the lures semantically rather than ghphically (Budson, Todman, Chong,
Adams, Kensinger, Krangel & Wright, 2006). They gmeted negative and non-
emotional DRM lists that were equivalent for woeddth and frequency. Results showed
that emotional studied words were more likely to reeognized than non-emotional
words whereathere was no reliable effect of emotion on falsgnition of the critical
lures. Nevertheless, one limit of their study iattthey did not control for false alarms as
no emotional distractors were presented duringebegnition task. Another limit is that,
while the emotional versus neutral lists were madicbn frequency and word length, it is
not known whether they were also matched on mesocadive strength or in terms of
identifiability of the critical lures, both factotehown to affect the production of false
memories (e.g., Gallo & Roediger, 2002; NeuschBenoit & Payne, 2003; Roediger,
Watson, McDermott & Gallo, 2001).

Accordingly, Howe (2007) recently equated emotiormald neutral lists on
familiarity and associative strength and found fatge recall was higher for neutral than
for negative emotional lists, whereas false redogmiwas higher for negative emotional
lists than for neutral items. However, because shisly only included children (i.e., 8
and 12 year-old children), it is difficult to geaérze these findings to adults. Finally, El
Sharkawy and colleagues presented neutral andinvedaRM lists to adults for a free

recall phase followed (after a few minutes) by eogmition test (EI Sharkawy, Groth,
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Vetter, Beraldi and Fast, 2007). While they fourdeffect of valence on correct recall,
recall of the critical lures, intrusions, correetognition or false alarms, they observed
significantly more false recognition of the negatieritical lures compared to neutral
critical lures. However, word length and concretandiffered between negative and
neutral DRM list, so these factors may have in@dabe rates of false recognition in
negative lists (e.g., Hirshman & Arndts, 1997; Redvkata, Read & Diges, 2002),
independently of an effect of negative valenceseer

OVERVIEW OF THE CURRENT EXPERIMENTS

To summarize, there is no convincing evidence terdane whether emotional
events may undergo memory distortions to a greatetesser extent than neutral
information with semantic DRM lists. Indeed, in thieidies that examined the influence
of emotion on the classical DRM material (i.e.tdisomposed of semantic associates),
one study included children as subjects and thersttid not match the lists on various
material characteristics such as associative dtiermpncreteness, word length and
identifiability of the critical lures. In additiorthere were no indications regarding the
overall arousal of the lists in any of the studids.such, some items might have been
more arousing than others thereby increasing tHistinctiveness (e.g., Pesta et al.,
2001).

The aim of our study was to specifically examine itfluence of affective valence
on the production of false memories. We wantece$b Wwhether valence would affect the
recognition of critical lures if study lists werelated to the lures semantically rather than
orthographically, and were better matched on factbat may influence false memories
production (such as arousal, concreteness, farmliagssociative strength, etc.). In
addition, we also specifically contrasted negataad positive DRM lists in our

experiments to test further the Paradoxical NegakEwmotion hypothesis as, following
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this hypothesis, negative information should beemarsceptible to distortion compared
to positive and neutral information.

Hence, in a first experiment, we presented paditip with positive, negative and
neutral DRM lists and tested their memory for regtgn to determine the influence of
valence on false memory production. In a seconcerx@nt, we wished to examine
whether the results also extend to a recall taskddition, in this second experiment, we
used a modified DRM procedure (Brédart, 2000) ttiehedetermine the locus of this
influence. That is, we examined whether the infoeerof affective valence on false
memories production is associated with a greateergonnectivity in emotional
information (Talmi et Moscovitch, 2004; Talmi, LukjcGarry & Moscovitch, 2007),
which would lead to a greater activation of theicai lures in these conditions compared
to neutral lists, or whether affective valence vaoaffect the efficient monitoring of the
critical lure in a greater extent in emotionatdigBrédart, 2000; Dehon, 2006; Dehon &
Brédart, 2004) in comparison with neutral listsabidition, in both experiments, we also
examined the influence of valence on illusory résation (i.e., the recollection of details
associated with the supposed presentation of tilselyarecognized or recalled critical
lures) through confidence ratings and “Remembervikngudgments (e.g., Tulving,
1985). Indeed, DRM false memories are typicallyjscisely compelling and not simply
based on a strong feeling of familiarity as sulgeaften claim to be able to recollect
details related to the supposed presentation dfritieal lures.

EXPERIMENT 1: The influence of affective valencefafse recognition.

In this experiment, we examined the influence obgom on the production of false
recognition and on the phenomenological informatssociated with veridical and false
memories in the DRM paradigm. We presented neggbiesitive and neutral DRM lists

for a later OLD/NEW recognition test during whiclewlso assed whether participants
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were confident in their responses (confidence gadirand whether they could recollect
anything specific about the presentation of thecognized response (“Remember”
judgement) or just based their responses on agstieeling of familiarity (“Know”
judgement; Tulving, 1985).

We hypothesized that studying lists of associdtasgshare semantic and emotional
similarities should make emotional critical luresd distinctive and false recognition of
emotional critical lures should be higher than tfabeutral critical lures (e.g., Huang &
Yeh, 2006; Pesta et al., 2001). In addition, cogwey similarities between study items
and critical lures in emotional lists might alsdeat the efficient binding of target and
context information (Henkel & Franklin, 1998; Jobns& Chalfonte, 1996). In this case,
contextual information associated with one preskritem may be associated with
another highly similar item (for instance, the icat lure) and the source of the two
memories may be confused (Henkel & Franklin, 1998nkel, Franklin & Johnson,
2000). This, in turn, may lead to higher ratesadéé recognition of the critical lures that
would be held with confidence and high rates afsidiry recollection (i.e., “Remember”
judgements assigned to falsely recognized critigals; e.g., Brainerd, Wright, Reyna, &
Mojardin, 2001; Gallo & Roediger, 2003; Lampinenaét 2005) in the emotional DRM
lists compared to neutral lists. As such, we hypsitted that critical lures from both
positive and negative DRM lists should be falsedgagnized more often than neutral
lists. In addition, we hypothesized higher confiderratings and more “Remember”
judgements assigned to emotional lures than toralelures. However, following the
predictions of Paradoxical Negative Emotion hypsethd€Porter et al., 2008), this effect
should be more important in negative DRM lists canegd to positive and neutral DRM
lists.

METHOD
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Participants Thirty-six undergraduates (16 females) from th@versity of Liege,
aged between 18-28 years old (M= 21.59, SD= 2.gajticipated in the experiment.
Subjects were approached for their co-operationiclwhvas voluntary and was not
required for course credit. No incentive was offefer participation. None of the
volunteers had a previous history of mental illnedsohol or drug abuse. In addition,
participants were screened for depression and ignxiaich resulted in the removal of 4
participants due to their high scores on the dejpyasand/or the anxiety scale.

Materials and procedureFrench DRM lists of 12 items were constructeddach
valence. To this purpose, a group of 65 particpagenerated free associations to 36
critical items (12 for positive lists, 12 for neaitrlists and 12 for negative lists). The
resulting 36 lists were extensively piloted on ipeledent groups of participants.
Different groups of participants were presentedhwite generated lists and either
evaluated: (1) the associative strength measumgwell a list item was associated with
its theme word on a 7-point scale (ranging frormat“associated with the theme word”
to 7 “strongly associated with the theme word”; 5&; 25 females), (2) the level of
arousal of the words (the critical items were atsduded) on a 9-point scale (ranging
from 1 “calming” to 9 “exciting”; n = 42; 20 femadg (3) the level of imagery (how easy
it is to make a mental image of the concept remteseby the word; on a 7-point scale
ranging from 1 "very easy” to 7 “very difficult”;s;42; 22 females) and the critical item
was also evaluated on this dimension; (4) the degvé identifiability (i.e., the
participants were presented with the list wordsrresaged in decreasing order of
association but without the critical lure and ttey to come up with the word that “tied
up” all the other words in the list together; n5 38 females), and finally (5) the valence
of the words on a on a 9-point scale ranging fr8rfnegative” to 5 “positive”; n= 48; 24

females).
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From these pilot studies, we obtained 4 DRM ligis éach valence that were
equivalent for word lengthH(2,22)= 2.50, MSe= .22, p= .1%2:.18], frequencyR<1),
imagery £<1), level of arousal (Mean Neutral: 4.80t51, Negative: 4.85 €.85 and
Positive lists: 4.83_+0.72; F<1), associative strength (Mean Neutral: 4.430:62,
Negative: 4.38 .73 and Positive lists: 4.390:37;F<1) and identifiability F(2,22)=
2.10, MSe=.06, p= .85;,,2:.01]. The critical lures in the different lists meealso matched
on these dimensions. As expected, the lists onffierdd on valence ratings (Mean
Neutral: 1.25 +1.28, Negative: -1.85 +.14 and Positive lists: 3.85 ¥.62; F(2,22)=
45.60, MSe= 1.87, p <.000}yp2:.80). The critical lures (English translationstbése
French words are in brackets) for these lists wWedeur” (odor), “dessin” @drawing)
“temps” time), and “musique” fusic)for the neutral lists, “tristesse’s@dness)“peur”
(fear), “esclave” glave) and “guerre” War) for the negative lists and “courage”
(courage) “force” (strength) “vacances” Ifolidays)and “chance” lck) for the positive
lists (see appendix).

Finally, to ensure that our lists were similarennis of inter-item association (i.e., a
measure of connectivity between the words in adisassociates), we made a last pilot
study in which 55 participants (29 females) wewsded individually and were presented
with all the words of the 12 lists chosen as thédbdearemembered material, except the
critical lures. The associated words were presepsedido randomly for each participant
(that is, 2 words from the same list could not bespnted successively and had at least 2
items from the other lists between them). The p@dnts were asked to make free
associations for these words. More specificallg, plarticipants were presented with each
word individually and were asked to give the figird that comes to mind. From these
evaluations, we computed a measure of connectiség, McEvoy, Nelson & Komatsu,

1999) that represents the number of shared colmsctier associates within each DRM
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list. We compared the mean shared connections battie lists and found that the three
kinds of lists were similar in terms of mean cortivity (Mean Neutral: 1.30 10.52,
Negative: 1.27 40.38 and Positive lists: 1.25 3:41; F<1). In addition, the lists were
checked to ensure that the content of each liss d@¢ contaminate the content of the
other lists.

Participants were tested individually. They were that the experimenter would
read 12 lists of 12 words and that their memory laidoe tested after they learned all the
lists. The 12 lists were presented in a randomrdiateeach participant. However, within
each list, the words were read aloud by the expariar from the highest to the lowest
associate, and at a rate of one word per 1.5 rAfaving heard all the lists, the
experimenter started to explain the recognitiort ®cedure (which took about 3
minutes).

The recognition test was composed of 48 studiedstéosition 1, 4, 8 and 10 of
each of the 12 studied lists; later referred tdsasdied”), 48 non-studied control items
(matched to the 48 studied items for frequency, dwlength, valence and arousal;
“FAs”), 12 non-studied critical lure items (1 foa&h studied list; “critical lures”) and 12
non-studied critical control items (matched to #2enon-presented critical lure items for
frequency, word length, valence and arousal; “FAdVe used two kinds of distractors
(FAs and FAcl) as previous studies showed thaticatitlures sometimes have
particularities that make them more susceptiblbedalsely recognized even when their
corresponding lists were not presented (see Ga006). Participants were presented
with a sheet of paper with the 120 items of theogadtion test. They were invited to
circle the items that they remembered having bead by the experimenter during the
presentation of the lists. The experimenter strpmgicouraged the participants to avoid

guessing and asked them to be relatively sureenf thsponses.
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Next, they were instructed to rate their confideirc@aving heard the word on a
5-point scale (1 = not very confident, 3 = fairlgnfident, 5 = extremely confident that
the experimenter produced the word). After thissghdhe participants were invited to
determine whether they could recall any specifiaitleelated to the presentation of the
items they had just recognized (“Remember-Know’gmeénts, Tulving, 1985). The
participants were asked to use a “Remember” judgméren they could consciously
recollect details of the actual occurrence of thwdvand to use a “Know” judgment
when they were confident that the item was preseimtehe list but could not remember
anything about its presentation (Rajaram, 1993)alfy, the participants were thanked
for their participation and were fully debriefed.

RESULTS AND DISCUSSION

For all the following analyses, the alpha level vgas at .05. Descriptive data are
presented in Table 1.
Please insert Table 1 about here

A two-way ANOVA 3 (List type: neutral vs. negativs. positive) X 4 (Response
type: studied, critical lure, FAs and FAcl) withpeated measures on the two factors was
carried out on the mean proportions of old resperaeoss the lists (see top Table 1).
The main effect of List type was marginally sigo#int[F(2,62)= 2.83, M&= .03, p=.07;
;7p2: .08]. This effect showedhat the proportion of old responses to negatigés li
(M=.31, SD=.11) was significantly higher than greportion of old responses to neutral
lists (M= .26, SD= .10). However, neutral and pesitlists (M= .30, SD= .09) did not
differ in terms of the proportion of old responsesl there was no difference between the
proportion of old responses to negative lists apsitive lists. The analysis also revealed
a significant main effect of Response typg3,93)= 219.71, Mg .04, p<.0001,

;7,,2:.88]. Planned comparisons showed that the proportionidfreésponses to studied
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(M= .54, SD= .11) and critical items (M= .53, SD%9) were similar and were
significantly higher than the proportion of falskrans to the distractors matched to
studied items (FAs, M= .04, SD= .04) or matchedritcal lures (FAcl, M= .03, SD=
.07). The proportions of old responses did noteditbetween FAs and FAcl items.
Finally, a significant List type X Response typéenaction[F(6,186)= 2.76, M$= .03,
p=.014, ;7p2: .08] was also revealed. This interaction showed thatptioportion of old
responses to studied items was not influenced é\List type (see Table 1). However,
the proportion of old responses to critical lunesf negative lists and positive lists were
similar and were much higher than the proportiomldfresponses to critical lures from
the neutral lists.

A two-way ANOVA 3 (List type) X 2 (Response type)twrepeated measures on
the two factors was also carried out on the coedececognition scores (studied items
minus FAs and critical lures minus FAcl) and reedah significant List type X Response
type interaction[F(2,62)=5.41, M$= .03, p< .01; s,°’= .05] showing again that the
proportion of old responses to studied items wasnilmenced by the List type (M= .51,
SD=.18; M= .52, SD=.20; and M= .47, SD= .14, heutral, negative and positive lists,
respectively). However, the proportion of old resges to critical lures from negative
lists (M= .55, SD= .30) and positive lists (M=.55D= .26) were similar and were much
higher than the proportion of old responses tacaditures from the neutral lists (M= .39,
SD= .35).The main effect of List typ§(2,62)= 1.67,MSe= .08, p:.201,7p2=.05] and
the main effect of response typje<l] werenot significant.

Next, a two-way ANOVA 3 (List type) X 2 (Responsgpe) with repeated
measures on the two factors was carried out ommiien confidence ratings assigned to
studied items and critical lures (see middle ofl&dl). Because of the low frequencies of

erroneous recognition, the confidence ratings assigto FAs and FAcl were not
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included in the analysis. A significant main effeft Response typf~(1,21)= 6.99,
MSe=.67, p= .015;;7p2:.25] was observed showing that the mean confidencagrati
assigned to studied items (M= 4.18, SD= 0.36) wabhdn than that assigned to the
critical lures (M= 3.69, SD= 0.93). No main effeofsList type or List type X Response
type interaction were fourjdll Fs < 1].

A two-way ANOVA 3 (List type) X 2 (Response Typeit$lvs. Critical lures)
with repeated measures on the two factors wasecaout on the mean proportions of
“Remember” judgements assigned to old responsesi@ele 1). The main effect of List
[F(2,62)= 0.78, MSe=.07, p:.46;1p2: .02] and the main effect of response type
[F(1,31)= 0.39, MSe=.05, p:.09;7p2: .01] were not significant However, the
significant List x Response Type interactiéif2,62)= 4.85, MSe=.02, p=.01 npzz 14]
was significant and showed that similar proportiohSRemember” judgements assigned
to hits were produced for negative, positive anatra lists. In contrast, the proportion of
“Remember” responses assigned to negative falseonmesn(M= .41, SD= .32) was
significantly higher than that assigned to bothtreduM= .28, SD= .33) and positive
(M= .27, SD= .20) false memories that did not difteeach other.

The same analysis made on “Know” judgements asdigoeold responses
corrected for independence (i.e., proportion ofrexted “Know” judgements =
proportion of “Know” judgements / [1-proportions BEmember judgements]; Yonelinas
& Jacoby, 1995) revealed no significant main effeesponse Typf-<1] with similar
proportions of corrected “Know” judgements assighedhits (M= .30, SD= .13) and to
critical lures (M= .29, SD= .20)The main effect of List was significaff(2,62)= 3.53,
MSe=.08, p=.03 ;77p2: .10] and showed that the proportion of corrected “Know”
judgements assigned to neutral lists (M= .22, STy was significantly lower compared

to the proportions assigned to both positive (M3, 8D= .23) and negative (M= .34,
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SD=.21) lists. Finally, a significant List X Remnse Type interactiofi-(2,62)= 3.29,
MSe=.05, p=.04 ;7]p2: .10] revealed that the proportions of corrected “Know”
judgements assigned to hits from negative lists (87 SD= .19) were significantly
higher than the proportions assigned to both p@siiM= .28, SD= .17) and neutral lists
(M= .25, SD=.18), that did not differ to each athEhe proportion of corrected “Know”
judgements to false memories from positive lists=(M0O, SD= .33) was significantly
higher than that assigned to false memories frouatraklists (M= .20, SD= .29) but not
different from the proportion assigned to false mages from negative lists (M=.31, SD=
.38). The proportions of corrected “Know” judgengassigned to neutral and negative
false memories were not statistically different.

Overall, the results showed that emotional valehdenot affect correct recognition
and the subjective experience of remembering (“Rebss judgments”) associated with
correct performance. However, studied items reasghion the basis of familiarity
(“Know” judgments) seemed to be more frequent igatiee lists compared to the other
kinds of lists. In contrast, although emotional amoh-emotional lists elicited false
recognition of their associated critical lures, f@portion of false recognition of the
critical lure elicited by emotional lists (i.e., gagive or positive lists) was higher than in
neutral lists. In addition, whereas no effects o ¢onfidence ratings assigned to falsely
recognized critical lures were found, “Rememberd &Know” judgements provided
interesting results as they distinguished emotifadaé recognitions. That is, lures falsely
recognized on the basis of familiarity were statadly more frequent in positive lists (but
only numerically in negative lists) compared to tnallists. However, falsely recognized
critical lures from negative lists were more ofsmtompanied by “Remember” responses

than critical lures from both positive and neutials. As such, these data support the
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Paradoxical Negative Emotion hypothesis that falmmemories, in the sense of
compellingly vivid memory distortions, are observadre often in negative lists.

These data suggest that emotional material maycendoore source monitoring
errors in the DRM procedure compared with neutralemal. However, little is known as
to whether these effects are related to a greatdrapility to activate the critical lures in
emotional lists because they are more semanticathesive (e.g., Talmi & Moscovitch,
2004; Talmi, et al., 2007). In this case, one waxXgdect them to activate the critical lure
more easily in the participant’'s mind due to thggieater interconnectivity. In contrast, a
reduced distinctiveness in emotional lists (duthtovarious associates presented at study
that shared both semantic and affective similajtiwould make source decision more
difficult in comparison with neutral lists. Thudet aim of the next experiment was to
determine, first, whether the effects obtained anognition also extend to recall and,
second, whether emotional lists, and especiallatreg lists, influence the activation of
the critical lures and/or render monitoring proessdess efficient due to a reduce
distinctiveness in comparison with neutral lists.

EXPERIMENT 2: The influence of affective valencefaise recall.

DRM false memories are thought to occur becausenglthe presentation of the
list, the critical lure is activated as a resultao§preading of activation in an associative
network that will subsequently result in its easgacessibility (e.g., McDermott &
Watson, 2001; Roediger & McDermott, 1995). Durimgrieval, this activation must be
correctly attributed to the participant’s own thatgyand not to the item’s occurrence in
the list through a successful “reality monitoringfocess (e.g., Johnson et al., 1993). In
this second experiment, participants were presewttd neutral, negative and positive
DRM lists in a modified DRM procedure (Brédart, 20@ehon, 2006; Dehon & Brédart,

2004) designed to obtain estimates of activatiah @uctcessful source monitoring of the
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critical lures. That is, after the memory test (eagrecall task), participants were asked to
say if, during the learning phase or during thealleghase, a word came to their mind,
but they did not write it down during the recallskabecause they thought the
experimenter had not produced it. This modificatialowed us to examine the
distribution of the critical lures throughout th&periment and to determine the best
explanation as to why, for some trials, false meesodid not occur (i.e., due to
successful monitoring versus an activation failuigpecifically, a failure to recall a
critical lure either in the initial recall phase awring the added phase suggests that the
list failed to evoke it. On the other hand, thparing of a critical lure during the added
phase for a list that did not initially producease memory is indicative of successful
monitoring.

Emotion may influence the criteria employed in seumonitoring decisions
because the studied associates in these lists db@ite emotional and semantic
similarities, which make the critical lure lesstaistive compared to neutral lists (e.g.,
Budson et al.,, 2006). In these conditions, we ebguearticipants to recall more
emotional critical lures during the memory taskd d&ss emotional critical lures during
the added phase (estimating source monitoring) ttearral critical lures. In contrast,
other things being equal, emotional lists are thbug be more semantically cohesive
(e.g., Talmi & Moscovitch, 2004; Talmi, et al., 200 In this perspective, emotional
categories are categories in which constituentgtehare strong inter-item associations.
Consequently, if constituent items are more intenexted in emotional lists than in
neutral lists, one would expect them to activate ¢hitical lure more easily in the
participant’'s mind compared to neutral lists. Iregé conditions, differential rates of

activation between emotional and neutral lists &hdue observed. In other words, the
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higher rates of false recall for emotional listsubbe due to their higher susceptibility
to evoke the critical lure in the participant’s mhicompared with neutral lists.
METHOD

Participants. Fifty-four undergraduates (30 females) from theividrsity of
Liege, aged between 19-26 years old (M= 20.21, $08), and selected with the same
constraints as in Experiment 1, participated in theeriment. Twenty-four were
assigned to a “no judgements” condition and 30 ‘t@eollective judgements” condition.
The experimental details of these conditions aesgmted below.

Material and ProcedureWe used the same material as in Experiment 1. The
participants were tested individually. They werle tinat the experimenter would read 12
lists of 12 words and that they would be tested dach list after having counted
backward by 3's for 30 seconds. The lists wereentesl in a random order for each
participant. The words were read aloud by the erpeter at a rate of one word per 1.5
s. For each recall phase (Phase 1), the partigpaate instructed to recall as many
words as possible from the list they had just he@hdy were then asked to write down
the words on a sheet of paper in any order, bliawit guessing (Brédart, 2000). They
were given 90 seconds to complete each recall pAdis having recalled all the lists, a
first post-recall task was administratedtbe participants. In this task (Phase 2), they
were instructed to rate their confidence in haviegrd the word in the list they had just
heard on a 5-point scale (1 = not very confident &irly confident, 5 = extremely
confident that the experimenter produced the wadvext, they were invited to determine
whether they could recall any specific detail retato the presentation of the items they
had just recalled (“Remember-Know” judgments, ses/ipus experiment). In a second
post-recall phase (later referred to as “added gfhathey were instructed to say if,

during the learning phase or during the recall phasword came to their mind but they
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did not write this word down during the recall tdscause they thought the experimenter
had not produced it. Then, the participants werassively presented with the word
lists they recalled in the first phase and theyenssked to write down (with a different
colored pen) any other words they had thought of that list. In this phase, the
participants were instructed to only write down d®they remembered having thought
of during the presentation of the lists and notnter or to guess the words from the
current instructions. During a final phase, theyenasked to assign a rating that reflected
their confidence in NOT having heard the experireeproduce that thought word on a
5-point scale (1= not very confident, 3= fairly éidient, 5= extremely confident that the
experimenter did not produce the word). Finallye garticipants were thanked for their
participation and were fully debriefed.

Because the confidence ratings and the “RemembewKijudgements occur
between the learning of all the lists and the beigip of the added phase, dright
argue that these judgements and/or the differemdene spent between the two tasks
may influence the participants’ monitoring abilgien comparison with a condition in
which these judgements were not made between #npig of the lists and the added
phase. To test this hypothesis, we compared thétsesf two different versions of the
procedure: the “no judgements” condition (n=24 ipgrants, 12 females) and the
“judgements” condition (n=30 participants, 20 fea®l However, because the “no
judgements condition” had no effect on its own, dat change the pattern of results or
did not interact with any of the variables, onlg ttesults of the “judgements” condition
will be presented in the next section.

RESULTS AND DISCUSSION

! We thank one of the anonymous reviewers for bniggip this suggestion.
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For all the following analyses, the alpha level vgas at .05. Descriptive data are
presented in Table 2 (mean proportions of recall) ia Table 3 (mean confidence ratings
and proportions of “Remember” responses).

Performance in recall and subjective ratingd one-way ANOVA (List type:
neutral vs. negative vs. positive) with repeatedasnees was carried out on the
proportions of studied items recalled. This analysvealed no significant effect of List
type [F<1] suggesting that emotional items were not bettealiet than neutral items
(see table 2). The same analysis made on the piapoof critical lures recalled by each
participant across the lists showed that in conspariwith neutral DRM lists, positive
and negative DRM lists elicited higher proportiaidalse recal[F(2,58)= 7.42, MSe=
0.05, p<.01;;7p2: .20]. Non-critical intrusions (i.e., intrusions other thine critical lure)
were similar regardless of the list type<l]. Because the frequency of these intrusions
was very low (M=.02, SD= .06; M= .03, SD= .05 and- M2, SD=.05 for neutral,
negative and positive lists, respectively) and miogrer than the frequencies of veridical
and false recalls, they were not included in thd nealyses.

Please insert Table 2 about here

A two-way ANOVA 3 (List type) X 2 (Response typeitlwrepeated measures on
the two factors was carried out on the mean contideatings assigned to studied items
and critical lures (see top Table 3). This analgsil/ revealed a significant main effect
of Response typdF(1,13)= 13.72, MSe =1.71, p<.0ly,’= .51]showing that the
confidence ratings assigned to the studied itens4(FD, SD= 0.35) were significantly
higher than the confidence ratings assigned tctitieal lures (M=3.43; SD= 1.42). No
other significant effects were found (B#<1).

A two-way ANOVA 3 (List) X 2 (Response: studied wstitical lure) with

repeated measures on the two factors was carriedomuhe mean proportions of
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“Remember” judgements assigned to studied ancaritires (see bottom Table 3). The
main effect of List[F(2,58)=4.62, MSe=.02, p<.0171p2: .14] was significant and
showed that the participants assigned higher ptigosr of “Remember” judgements to
negative lists (M=.29, SD= .11) than to both nduké=.23, SD= .09) and positive lists
(M=.25, SD= .13). The main effect of Response wagificant [F(1,29)=21.70,
MSe=.05, p<.0001;7p2= .43] and showed that studied items (M=.33, SD= .11)ivece
more remember judgements than critical lures (M=.3B= .14). The List type X
Judgement interaction was also statistically sigaift[F(2,58)=9.87, MSe=.02, p<.001;
;7p2: .25]. Planned comparisons showed that the proportioreshémber” judgements
was similar for studied items from neutral, negatand positive lists. In contrast, false
memories for positive and negative lists receivearen‘remember” judgements than
false memories from neutral. But the proportiorfRémember” judgements for negative
false memories was significantly higher than tHdtise memories from positive lists.
The same analysis was carried out on the propartiof corrected “Know”
judgements (see previous experiment) assigneditiiest and critical lures. Typically, in
this context, whenever participants made know jueilgtsy they explained during the
debriefing that they were sure that the word haehljgresented but that they could not
remember whether they thought of something or cooldremember what they thought
for that word (e.g., personal association or enmatioesponses) or whether they could
remember whether it was presented in the beginmirtge end of the list or which word
came before or after it. A significant main effe¢tresponsgF(2,58)=9.87, MSe=.02,
p<.001, quz .25] revealed that more “Know” judgments were assigmestadied items
(M=.32; SD= .14) compared to critical items (M=.28D= .15).No significant main
effect of List[F(2,58)=2.83, MSe=.04, p:.07f,7p2: .09] nor list X response interaction

[F(2,58)=2.71, MSe=.04, p=.07;,°= .08] were found
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Please insert table 3 about here

Recall during the added phase (Phase 3) and caméeleThe proportion of
critical lures recalled during the added phase eeasputed for each participant across all
lists (see Table 2A one-way ANOVA (List type: neutral vs. negative y®sitive) with
repeated measures was carried out on theses pomzoaind showed that the proportion
of critical lures recalled during the added phase Wigher for neutral lists than for both
positive and negative lisfg(2,58)=3.85, MSe=.04] This suggests that monitoring of the
critical lures elicited by neutral lists was easiempared to critical lures from both kinds
of emotional lists. The same analysis was carriegdam the mean confidence ratings
assigned to critical lures recalled during the adolease, and showed that the confidence
ratings assigned to critical lures recalled duting added phase was simi[&<1] for
neutral (M=3.57, SD= 1.35), negative (M=3.33, SD46) and positive lists (M=3.92,
SD=1.29) The occurrence of cryptomnestic errors (i.e., ¢porting of a studied item as
“non studied” in the added phase; e.g., Brown & pihy, 1989) was very infrequent (less
than 2%) and was not submitted to analysis. Findtlg proportion of activated critical
lures (i.e., critical lures recalled during the nmyntest plus critical lures produced
during the added phase, see Table 2) did not d#ereen the listg=<1].

Overall, these data suggest that emotional andralelists had the same
probability of eliciting critical lures, but thatapgticipants had more difficulties in
accurately monitoring the source of their memondgen presented with both positive
and negative lists compared to neutral lists. Omghtrargue that the results from the
added phase are not a pure memory monitoring measuit involves re-presenting the
recalled items. That is, representing the semadsnciates may have reactivated the
critical lures in the participant’s mind which, tarn, would have overestimated the

monitoring measure through unconscious activatiocgsses (e.g., Seamon, Lee, Toner,
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Wheeler, Goodkind, & Birch, 2002). In additionjsta retrospective judgment that, like
the others, could be subject to distortion. AltHoywpssible, we do not think that these
played a major role in our results as, in previswslies (Dehon, 2006; Dehon & Brédart,
2004), we have found that results in the addedegphsss influenced by manipulations that
are known to specifically affect monitoring procesge.g., aging, divided attention). In
addition, because associates in emotional listgeshth semantic and affective
similarities, one might have expected that reprisgrhem would reactivate the critical
lures more often than neutral ones. In contraghitosuggestion, we found no differences
between the rates of activation of emotional anatraé lists. In addition, we have used
this procedure with older participants that are vnmoto have problems with
remembering. Nevertheless, the rates of activamoour groups of older adults were
quite high and similar to that of their younger otarparts (Dehon & Brédart, 2004;
Dehon, 2006).

Finally, the examination of the confidence ratimtyd not discriminate the false
recalls elicited by neutral versus emotional ligtiowever, illusory recollection as
measured by the proportion of “Remember” respofeegs, Tulving, 1985) assigned to
falsely recalled critical lures was greater for atgge lists than for the other lists, which is
in agreement with the results from our first expennt.

GENERAL DISCUSSION

The aim of this study was to examine the influesicemotion on the production of
false memories. More specifically, we wanted toedwaine, following the Paradoxical
Negative Emotion Hypothesis (e.g., Porter et @08, whether the effect would be
more important for negative compared to positived areutral materials. In two
experiments, we presented participants with neutedative and positive DRM lists that

were matched for word length, frequency, arousahgery, associative strength, and
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identifiability of the critical lure. Participantavere asked to complete a recognition
(Experiment 1) or a recall test (Experiment 2) avele asked to provide confidence
ratings and subjective judgements of rememberimigkaowing.

Although the Paradoxical Negative Emotion hypothegredicts that negative
information is more likely to be remembered thathbmositive and neutral information,
the results of both experiments consistently shothatlemotion and the specific valence
used did not influence accurate memory either duzinely or qualitatively. That is,
valence did not affect the rates of correct reciigmior correct recall and did not affect
the recollective experience associated with corpecformance, either when measured
with confidence ratings or with “Remember” judgensen

Although this might seem inconsistent with the PNypothesis at first glance,
some have argued that the difference between enabtand neutral words in memory
might be due to differences in semantic cohesivemetween both kinds of material
(e.g., Maratos, Allan & Rugg, 2000; Phelps, LaBa&arderson, O’'Connor, Fulbright, &
Spencer, 1998; Talmi & Moscovitch, 2004; Talmi et 2007). According to this
proposal, emotional words influence memory lardedgause, unlike neutral words, they
tend to belong to categories that are semantitedilgesive” (i.e., categories in which the
constituent items share strong inter-item assawiaji A higher degree of semantic
relatedness between items would make them betganed in memory, leading to the
formation of many cues that can be used for itecalte However, in the current
experiments, we matched our lists on associatremgth (i.e., a measure related to inter-
item associations). Thus, semantic cohesiveneskl dmeli considered as comparable
between emotional and neutral lists. Accordinglg, faund no improvements in accurate
recognition and no influence of valence on phenaiogical experience (as measured

with confidence ratings and “Remember” judgement$lese results support previous
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findings suggesting that the advantage of emotionaterial in both recognition and

recall tests on neutral material disappear whenaséimcohesiveness is controlled (i.e.,
Talmi et al., 2004; 2007). In addition, comparedsemantic DRM lists, memory for

public events may be qualitatively different, beifgr instance, more complex or more
arousing events than word lists. This differencéeirels of arousal between our stimuli
and other kind of stimuli used to induce false maesowill be discussed further in the
end of the discussion.

In contrast, although we obtained substantial ratéalse recognition or false recall
of critical lures for each kind of material, pogéiand negative lists induced higher rates
of false recognition and false recall than neuist. This effect does not seem to stem
from enhancement of memory per se, as emotion Itdd Impact on veridical
performance and on recollection associated withecbiperformance. In addition, results
from the recognition test showed that participatitb not make more old responses to
emotional than to non emotional distractor itemes (distractors other than critical lures),
suggesting that it was not simply due to the usenofe liberal criteria of response for
emotional versus non emotional items.

It is not entirely clear why there were more faleeognition and recall of critical
lures following the study of emotional DRM listsath neutral ones. One explanation
might be that although shared semantic featurestudied items can facilitate the
creation of inter-item associations in memory mgkiater recall or recognition more
likely, the probability of making context confusiomould also be higher in these
conditions (e.g., Henkel & Franklin, 1998). Beaawsemantic cohesiveness between
emotional and non emotional lists could be congdexs similar in our experiments, we
should have observed similar rates of false re¢mgnof the critical lures in emotional

and neutral lists, which, however, was not the cddternatively, both semantic and
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emotional similarities present in emotional listgght have made the critical lures less
distinctive compared with critical lures from naltlists (e.g., Huang et al., 2006; Pesta
et al., 2001). Consequently, participants had nubffeculties in efficiently monitoring
critical lures at retrieval. As a support for thi®posal, results from experiment 2 (added
phase) showed that emotional lists were not méedyiito increase the activation of the
critical lures. Indeed, the estimates of activati@re not different between the emotional
and neutral lists. Rather, emotional lists sigaifity reduced the estimates of successful
monitoring of the critical lures compared to nebllists.

Although consistent with the activation-monitorireccount of DRM false
memories (e.g., Gallo & Roediger, 2002; McDermott V&atson, 2001; Roediger,
Watson, McDermott & Gallo, 2001), the overall résualso fit with the fuzzy-trace
theory (e.g., Brainerd & Reyna, 2002; Brainerd ket 2001). Following this theory,
memory judgements are based on verbatim or giseédréhat are encoded in parallel at
study. Verbatim traces capture the surface detdilphysical stimuli, and gist traces
represent the meaning of the stimuli but lack peinea details. Recall of studied items is
based on a dual retrieval mechanism. One mechaniastves direct access to verbatim
traces of list items and mainly supports veridigakcall. A second mechanism
reconstructs the items by processing the gist septation and is also responsible for
false recall (e.g., Brainerd & Reyna, 2002; Braihet al., 2001). More specifically,
critical lures are identified as part of the prasdrists due to the attributes they share in
common with the items on their corresponding study. In contrast, verbatim
representations can be used to edit out critica items during retrieval. Indeed, false-
but-cue-consistent information may come to mindirduretrieval and cue verbatim
details of the corresponding presented items, whicély counter the familiarity

associated with false-but-cue-consistent inforrma{eg., Brainerd et al., 2001). Hence,
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both theories imply that the critical lure will bi&ely to seem familiar due either to
activation or reliance on gist traces (i.e., trateg support the general semantic theme).
In addition, both explanations rely on the avaligpof item-specific information for the
successful editing of memories.

In the context of the fuzzy-trace theory, some datggest that emotion enhances
the ability to remember the gist of scenes andestdyut can reduce memory for specific
details (e.g., Adolphs, Denburg & Tranel, 2001; ks, Tranel & Buchanan, 2005). If
the gist representation of emotional lists is nroteust than that of non-emotional lists in
the DRM because they shared both semantic andoeakmilarities, participants may be
more likely to experience familiarity on the recdgm test for emotional than non-
emotional lures. However, because veridical peréorce (which can also be supported
by gist processing) and false alarms to distracfibrst are essentially supported by gist
processing) were not increased for emotional itemsur data, this explanation seems
problematic.

In studies using Remember-Know procedures, it lmglly been observed that
negative stimuli tend to be associated with “Remerhlbesponses, whereas positive
stimuli tended to be associated with “Know” respmnge.g., Bless & Schwartz, 1999;
Dewhurst & Parry, 2000; Ochsner, 2000 but see [Riatgeau, Comblain & Van der
Linden, 2004). Although we did not observe thistgrat for correct performance, it was
found for false remembering. Indeed, while makialpd recognition and false recall of
the critical lures more likely, the specific valenof the lists seemed to have a particular
effect on the recollective experience associatetih these false memories. That is,
negative false memories elicited more “Remembespoases (see also, Pesta et al.,
2001) compared to neutral and positive false mezsoi®©ne account of these illusory

recollections is that a critical lure would seemmiigar to the participants because of a
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spreading of activation in the semantic network ttuthe presentation of the lists words
(e.g., Gallo & Roediger, 2003) or because it shatemg similarities with the word lists
(Lampinen et al., 2005; Brainerd et al., 2002).sTfamiliarity would then induce a
search for corroborating details in memory (tha subject presumed was associated
with the critical lure) in order to explain thiseleng of familiarity. During this search,
characteristics associated with the list words wdu associated with the critical lure
due to different mechanisms such as inference, (®lgther et al., 1997) or content
borrowing (e.g., Lampinen et al., 2005).

Hence, in the context of emotional lists, crititales may have been activated
through the presentation of their associates oalme they shared similarities, resulting
in a facilitated processing of emotional relatisenbn emotional ones. This facilitation in
processing may lead to enhanced fluency, which ymesl a sense of familiarity in
subjects (Whittlesea, 1993; Whittlesea & Willian2)00). Consequently, participants
may start searching for recollective details tooart for this high feeling of familiarity,
thereby increasing illusory recollection. One purzlfinding, however, is that negative
false memories were more associated with “Rememiemponses than positive false
memories. However, if increased similarity is rasgible for the higher rates of false
memories and its associated illusory recollectibseems surprising that both kinds of
lists that shared the highest similarities leadsitmilar rates of false recall and false
recognition but that they did not drive fluencyrigtitions the same way. Although we
have no ready explanation for why negative inforamtvas more accompanied with
“‘Remember” judgements, one tentative explanationlavbde that, due to their adaptive
importance (Lazarus, 1991; Porter et al., 2008)-m@sented negative information that
is highly familiar may induce a greater likelihotwistart a search for details in memory

to corroborate this familiarity compared to postand neutral information. This, in turn,
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would make them more likely to produce illusory akbection. Indeed, because these
events are typically highly memorable, we rememtem well, so why would we
experience this high feeling of familiarity for &gative event if this is something that
has never occurred? To resolve this conflict, iithligls may be more likely to retrieve a
likely explanation. Moreover, in this condition bifgh similarity between studied items
and unstudied critical lures, binding of contextdahracteristics (such as the location of
the word in the list, or associated thoughts olirige elicited by its presentation) is less
likely to be correct and context confusions arenavere likely.

An alternative account of illusory recollectiontisat participants may consciously
generate the critical lure (e.g., “black”) that heesver been presented during study in
response to the presentation of the list words.,(évghite”; see Implicit Associative
Response, IAR, Underwood, 1965). The generatétairiure would then possess its
own characteristics (the moment of occurrence efgéneration, a personal association,
an emotional reaction...). The participants may sgbsetly remember these generations
(Brédart, 2000; Dehon, 2006; Dehon & Brédart, 20Déwhurst, 2001) and recollect
their associated characteristics, which would tasullusory recollections. Results from
the second experiment suggest that individuals 8omas consciously thought of critical
lures but were able to correctly monitor them #tieeal, although monitoring was more
difficult for emotional than non emotional ones gsesults from the added phase in
Experiment 2). One might then suggest that, in s@a®es, participants may have
thought of critical lures at study in response hbe fpresentation of the list words.
Subsequently, they may have remembered these ¢jensraand recollected their
associated characteristics, which would have reduh illusory recollections. It would
be interesting in a future study to use, for ins&anthink-out-loud protocols (see

Lampinen et al., 2005) to determine the best adcolitine origin of illusory recollection
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for negative false memories. That is, to examinetivbr participants overtly generate

emotional critical lures as Implicit Associative $penses (Underwood, 1965) in

response to the presentation of the associatesvhather these generations occur more
often for emotional than neutral lists.

It would also be interesting to examine what “Rerheriresponses precisely refer
to. Indeed, think-out loud protocols may allow sfeeg the kind of information that
accompanies “Remember” judgements for neutral amatienal items. That is, in some
cases, “Remember” responses may refer to rich mptEx details associated with the
presentation of the item (e.g., Lampinen et alQ3}0It may be possible that, compared
to neutral critical lures, “Remember” responses déonotional critical lures refer to
indistinctive emotional or associative reactionofwing the presentation of associates,
rather than to rich illusory recollections.

Note that, during the redaction of this article, were aware of recent results from
Brainerd and colleagues (Brainerd, Stein, SilveiRahenkol & Reyna, 2008). In their
studies they presented positive, neutral and negdists and conjoint recognition
methodology (Brainerd et al., 2001; Lampinen et 2005). Although they found that
negative lists were more likely to induce falseogration of the critical lures than other
lists, their results contrast with the current ekpents as they found that positive lists
elicit less false recognition than neutral listeatddition, in their results, their measure of
illusory (i.e., “Phantom”) recollection was moresasiated with positive lists than with
negative lists. However, since they used a diffen@rocedure to estimate illusory
recollection than “Remember —Know” judgements andesthey did not match their lists
on concreteness, the differences between resulleinstudy and the present study may

be due to differences in methodology.
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Finally, one limit of our study is that althoughetemotional words used clearly had
an affective meaning for individuals, they did reicit strong emotional arousal (see
material characteristics). This is in contrast watiher kinds of stimuli (except “taboo
words”), where the mechanisms that influence menmorghese cases may be different
(Kensinger & Corkin, 2004; Kensinger & SchacterD20Phelps et al., 1998; see also
Corson & Verrier, 2007). However, arousal alonesdoet seem to be the sole factor that
increases vividness. Indeed, studies have showit¢inas that evoke a change in valence
but not in arousal can also be remembered in dédagl, Kensinger & Corkin, 2003;
Ochsner, 2000). In addition, other studies (nohgighe DRM procedure) have found
increased source-monitoring errors with high anogistems (e.g., Cook et al., 2007).
Hence, it would be interesting for further studiesxamine the influence of emotion on
DRM false memories using, for instance, highly aiog pictures or taboo words as

stimuli.
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Table 1

Mean proportions of old responses (top) to studiewchs, critical lures, and distractors
matched to the studied items (FAs) or to the @iticres (FAcl) as a function of the list
type. Mean confidence ratings (middle), proportodriRemember” responses and
proportions of “Know” responses (bottom) assignedtudied items and critical lures as

a function of list type. Standard deviations areganted in brackets.

List type
Old responses Neutral Negative Positive
Studied .54 (.08) 57 (.03) .52 (.05)
Critical lures .42 (.06) .60 (.11) .59 (.08)
FAs .03 (.01) .04 (.01) .05 (.04)
FAc .03 (.02) .03 (.01) .04 (.03)
Confidenceratings Neutral Negative Positive
Studied 4.31(0.12) 4.02 (0.26) 4.19 (0.18)
Critical lures 3.86 (0.12) 3.68 (0.31) 3.54 (0.34)
Remember responses Neutral Negative Positive
Studied .36 (.19) .34 (.15) .33 (.13)
Critical lures .28 (.33) 41 (.32) .27 (.20)
Known responses Neutral Negative Positive
Studied .18 (.14) .23 (.11) 19 (.12)

Critical lures .14 (.19) .19 (.22) .32 (.25)
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Table 2
Mean proportions of studied items, critical lur@strusions other than the critical lures
recalled during the recall phase, measure of sounmnitoring and activation rate for

positive, negative and neutral DRM lists. Standdedtliations are presented in brackets.

List type

Neutral Negative Positive
Studied .58 (.13) 54 (.12) .55 (.12)
Critical lures .19 (.18) .37 (.31) .39 (.30)
Other intrusions .02 (.02) .03 (.03) .03 (.02)
Source monitoring .35 (.30) .22 (.26) .23 (.29)
measure
Activation rate .54 .60 .62

Note: Source monitoring measuzeCritical lures recalled during the added phasgivation rate= proportion of

critical lures recalled during the recall phasétigal lures) + proportion of critical lures reaadl during the added

phase (source monitoring measure).
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Table 3
Mean confidence ratings (top), proportion of “Renfbemi responses (middle) and
proportion of “Know” responses (bottom) assignedstadied items and critical lures for

neutral, negative and positive DRM lists. Standdegliations are presented in brackets.

List type
Confidenceratings Neutral Negative Positive
Studied 4.68 (0.29) 4.56 (0.37) 4.56 (0.38)
Critical lures 3.39 (1.45) 3.46 (1.40) 3.43 (1.48)
Remember responses Neutral Negative Positive
Studied .36 (.15) .32 (.12) .32 (.14)
Critical lures .09 (.12) .27 (.23) .18 (.20)
Know responses Neutral Negative Positive
Studied .22 (.14) .22 (.14) .24 (.19)

Critical lures .10 (.12) A1 (112) .21 (.20)
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APPENDIX
Neutral lists
Temps (time): durée (duration), seconde (second), mimatentre (watch), année (year),
période (period), jour (day), mois (month), sigdentury), moment, date, instant.
Odeur (odor): parfum (perfume), senteur (scent), effl(@@uvia), nez (nose), aréme
(aroma), puanteur (stink), fragrance, fumet (botiqéenanation (emanation), relent
(stench), fleurs (flowers), rose.
Dessin (drawing) : croquis (sketch), esquisse (outlit@gé (layout), crayon (pencil),
caricature, illustration, trait, image, figure, @bhe (sketch), portrait, fusain (charcoal).
Musique (music) : instrument, concert, orchestre (orchgsssamphonie (symphony),
note, mélodie (melody), piano, son (sound), classiglassical), chanter (to sing),
rythme (rythm), radio.
Negativelists
Guerre (war) : bombardement (bombarding), soldat (soldiesjaille (battle), armes
(weapons), tank, combat (fight), affrontement (confation), morts (deaths), conflits
(conflict), grenade, explosion, haine (hatred).
Esclave (slave) : serviteur (servant), enchainé (enslawmis (submissive), negre
(negro), exploité (abused), assujetti (bound)goniger (prisoner), captif (captive),
dominé (dominated), maltraité (mistreated), contr&onstrained), obligé (compelled).
Tristesse (sadness) : peine (sorrow), chagrin (grief), larftears), désespoir (despair),
pleurs (sor), deuil (bereavement/mourning), mélda¢dolefulness), malheur (ordeal),
sanglot (sobbing), dépression, spleen, désolatiesalation).
Peur (fear) : crainte (alarm), frayeur (fright), phol§ghobia), terreur (terror), effroi
(dread), épouvante (dismay), frousse (fright), &g (anguish), panique (panic), trac

(nerves), appréhension (apprehension), anxiétéeigmx
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Positive lists

For ce (strength). herculéenne (Herculean), puissance (force), musoelaobustesse
(robustness), énergie (energy), vigueur (vigorosspdonus (drive), solidité (solidity),
endurance, résistance (resistance), virilité {tyil pouvoir (power).

Courage: bravoure (braveness), cran (daring), téméritéliifardiness), vaillance
(valiance), hardiesse (boldness), audace (audatétygcité (tenacity), volonté (will),
détermination (determination), ardeur (ardour)uessce, opiniatreté (persistency).
Vacances (holidays) : congé (vacation), voyage (journey}edée (relaxation), plage
(beach), soleil (sun), villégiature (holiday spak¥Jassement (diversion), relache
(release), tranquillité (rest), décontraction (o@sks), pause (break), sérénité (serenity).
Chance (luck) : veine (luck), Lotto (lottery), aubaine {wdfall), hasard (chance), fortune,
coincidence (coincidence), opportunité (opportyngucces (success), réussite (success),

occasion, argent (money), prospérité (prosperity).



