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Positive moods can eliminate
intentional forgetting

KARL-HEINZ BAUML AND CHRISTOF KUHBANDNER
Regensburg University, Regensburg, Germany

People can intentionally forget previously studied information if, after study, a forget cue and new material
to be encoded are provided. We examined how the affective state people experience during encoding of the new
material modulates such directed forgetting. Positive, negative, and neutral moods were induced immediately
before the new material was studied. The study materials themselves were neutral. The results showed sustained
forgetting of the previously studied materials in negative moods but an elimination of the forgetting in positive
moods. These findings agree with the effects of mood found for other cognitive tasks. They suggest that in posi-
tive moods, associative networks are activated, which leads to reactivation of List-1 items, and thus to elimina-
tion of the directed forgetting effects. These results contrast with recent reports on the role of emotional content
in directed forgetting, which have described equivalent effects for neutral and emotional materials. Together, our
findings suggest that directed forgetting is mainly affected by mood, and hardly at all by emotional content.

Affective states can influence cognition. Such influ-
ences have been observed across a wide range of tasks, in-
cluding tasks involving attention, reasoning, and problem
solving. For instance, people in positive moods have been
reported to process incoming information in a much more
global manner than do those in negative moods (Gasper
& Clore, 2002). People in positive moods also seem more
likely than those in negative moods to use judgment heu-
ristics (Schwarz, Bless, & Bohner, 1991; for a review, see
Clore & Huntsinger, 2007).

Affective states can also influence memory perfor-
mance, and the effects can again be different for positive
and negative moods. For instance, individuals in positive
moods have been reported to show stronger priming ef-
fects (Hanze & Hesse, 1993), produce more unusual as-
sociations (Isen, Johnson, Mertz, & Robinson, 1985),
and more easily find connections between weakly related
words (Bolte, Goschke, & Kuhl, 2003) than individuals
in negative moods. In addition, participants in positive
moods have been reported to show higher levels of false
memories than do participants in negative moods (Stor-
beck & Clore, 2005). Overall, positive, but not negative,
moods seem to promote the activation of widespread asso-
ciative networks in human memory (Clore & Huntsinger,
2007).

Directed Forgetting

Listwise directed forgetting is a form of intentional
forgetting in which the accessibility of irrelevant, out-of-
date information is reduced and retrieval of more relevant,
newer information is selectively enhanced. In this para-
digm, subjects study two lists of items and, after presenta-

tion of List 1, receive a cue to either forget or continue
remembering the list before studying List 2. When later
asked to recall all of the previously presented items, in-
cluding those they were originally cued to forget, forget-
cued subjects typically show impaired recall of List 1 and
improved recall of List 2, reflecting reduced accessibility
of the old, out-of-date information and improved access
to the more relevant, newer information (for reviews, see
MacLeod, 1998, or Bauml, 2008).

Directed forgetting has mostly been attributed to a
single mechanism, regarded as responsible for both ef-
fects of the forget cue—that is, List-2 enhancement and
List-1 forgetting. The selective rehearsal account, for
instance, assumes that during List-2 encoding, subjects
in the remember condition rehearse both the List-2 and
the to-be-remembered List-1 items, whereas in the for-
get condition the forget cue leads to selective rehearsal
activities on the List-2 items, thus improving later recall
of List 2 at the expense of List 1 (R. A. Bjork, 1970). The
retrieval inhibition account assumes that by inhibiting
List-1 items, the forget cue reduces accessibility of those
items and, because of the resulting decrease in the items’
interference potential, simultaneously improves access to
the List-2 items (Geiselman, Bjork, & Fishman, 1983).
Finally, the context change account claims that the forget
cue induces a change in subjects’ internal context; such a
context change should impair List-1 recall, because of the
mismatch between the contexts at encoding and retrieval,
and improve List-2 recall, because of reduced interference
(Sahakyan & Kelley, 2002; for two-mechanism accounts
of directed forgetting, see Bauml, Hanslmayr, Pastotter, &
Klimesch, 2008; Sahakyan & Delaney, 2003).
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Mood and Directed Forgetting

When addressing the role of emotion in directed forget-
ting, two related but separate questions arise. The first is
whether directed forgetting differs for emotional and neu-
tral List-1 contents, independently of a subject’s current
affective state when trying to forget. The other is whether
the affective state experienced when trying to forget in-
fluences List-1 forgetting, independently of the List-1
contents. The goal of the research we report here was to
address the second question by investigating how affective
states might influence directed forgetting.

On the basis of the finding that positive, but not nega-
tive, moods promote the activation of associative net-
works (Bolte et al., 2003; Hanze & Hesse, 1993; Storbeck
& Clore, 2005), it may be hypothesized that positive, but
not negative, moods can eliminate the effects of directed
forgetting. Indeed, from the prior work, in the forget con-
dition the promotion of associative activation in positive
moods may lead to activation of List-1 items during List-2
encoding. Such activation of List-1 items may undo the
effect of the forget cue and eliminate both List-1 forget-
ting and List-2 enhancement. In fact, according to the
selective rehearsal account (R. A. Bjork, 1970), reactiva-
tion of List-1 items during List-2 encoding could remind
participants of List-1 items, thereby reversing the con-
sequences of List-1 rehearsal termination; with retrieval
inhibition (Geiselman et al., 1983), reactivation of List-1
items could induce a release from inhibition (Basden,
Basden, & Wright, 2003; E. L. Bjork & Bjork, 1996); and
in the context change account (Sahakyan & Kelley, 2002),
reactivation of List-1 items could reinstate the original
List-1 context, thereby reducing contextual differentia-
tion between the two lists. In contrast to positive moods,
negative moods are not supposed to promote activation
of associative networks (Clore & Huntsinger, 2007). As a
result, no comparable reactivation of List-1 items during
List-2 encoding should take place, and the directed forget-
ting effects should not be eliminated.

Sahakyan and Goodmon (2007) recently showed that
directed forgetting can be eliminated by varying study
content. Indeed, in their study, when each List-1 item
had a bidirectionally related item on List 2, neither List-1
forgetting nor List-2 enhancement was observed (for a
related result, see Conway, Harries, Noyes, Racsma’ny, &
Frankish, 2000). The authors argued that, in the presence
of bidirectional associations, the backward associations
may allow List-2 encoding to reactivate List-1 items, thus
undoing the effect of the forget cue and eliminating List-1
forgetting. The present study examines whether reactiva-
tion of List-1 items can also be created by mood.

The Present Experiment

To the best of our knowledge, this study is the first to
examine the role of affective states in directed forgetting.
Our subjects studied two lists that had to be recalled on
a later memory test. Between the study of the two lists,
subjects received either a remember cue, indicating they
should remember the first list, or a forget cue, indicat-
ing they should forget that list. Immediately before List 2
was presented, positive, negative, or neutral moods were

induced. In line with prior work on the role of mood in
cognition, we hypothesized that positive moods during
List-2 encoding lead to the reactivation of List-1 items,
and thus eliminate both List-1 forgetting and List-2 en-
hancement. Negative moods should not trigger such pro-
cesses, and thus should leave the two directed forgetting
effects largely unaffected.

METHOD

Subjects

Seventy-two students at Regensburg University participated in the
experiment. Twenty-four were randomly assigned to each of three
mood conditions (positive, negative, or neutral).

Materials

Four word lists were constructed, each consisting of 15 unrelated
neutral nouns of medium frequency. The words were selected from
the CELEX database using the WordGen software toolbox (version
1.0; Duyck, Desmet, Verbeke, & Brysbaert, 2004). Across lists, the
words were matched on frequency and word length. Each list was
used equally often in each experimental condition and served equally
often as the list presented first or second in each condition.

Sets of 10 positive, 10 negative, and 10 neutral pictures were se-
lected from the International Affective Picture System (IAPS; Lang,
Bradley, & Cuthbert, 1999), a series of pictures with standardized
ratings for valence and arousal.! The pictures were selected accord-
ing to their ratings for valence in the technical report of the IAPS
(positive, M = 7.6; negative, M = 2.3; neutral, M = 5.0) [F(2,27) =
172.5, MS, = 0.382, p < .001, 2 = .93], with the restriction that
positive and negative pictures were matched for their arousal ratings
(positive, M = 5.6; negative, M = 6.4) [F(1,9) = 4.3, MS, = 0.885,
p > .05]. Arousal for the emotional pictures differed from that of
the neutral pictures (M = 2.8) [F(1,9) = 641.8, MS, = 0.105, p <
.001]. Positive and negative pictures of the IAPS can effectively in-
duce emotions (Bauml & Kuhbandner, 2007). To assess the success
of emotion induction in the present experiment, we used the affect
grid (Russell, Weiss, & Mendelsohn, 1989), which permits subjects
to express their emotional experience on a 9 X 9 matrix varying
in the dimensions of valence and arousal. Along both dimensions,
the scales range from 1 (extremely negative, low arousal) to 9 (ex-
tremely positive, high arousal).

Design

We used a 3 X 2 mixed design with the between-subjects factor of
mood (positive, negative, neutral) and the within-subjects factor of
cue (remember, forget). For each subject, the experiment consisted
of two parts, separated by a 5-min break. In each of the parts, two
lists were presented for study and had to be recalled. The two parts
differed only in the cue that subjects received between the learning
of the two lists. In the remember condition, a remember cue indi-
cated that the items of List 1 should be remembered; in the forget
condition, a forget cue indicated that List 1 should be forgotten. The
order of conditions was counterbalanced across subjects. The three
mood conditions differed only in the type of mood that was induced
before List 2 was presented for study.

Procedure

Subjects were informed that they should learn several word lists
in this experiment, but that only some of the learned lists would
be tested later. After presentation of a list, the experimenter would
declare whether a list would be tested or whether it would no longer
be relevant and should therefore be forgotten (Béduml et al., 2008;
Zellner & Bauml, 2006). Then, the List-1 items for the first part of
the experiment were displayed on a computer screen in a random
order. Each item was shown for 4.5 sec, with an interstimulus inter-
val of 0.5 sec. Immediately after the list’s last word was presented,
the interlist cue was provided. Subjects were presented with either a
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remember cue, stating that the prior list should be remembered for a
later test, or a forget cue, stating that the prior list would not be tested
later and the list should be forgotten. After cue presentation, mood
induction followed. In each of the three mood conditions, subjects
were successively shown five pictures of the same valence and were
told to let the pictures influence their emotional state. Each picture
was presented for 6 sec.

Then, List 2 was presented for study, using the same procedure
as for the List-1 study phase, followed by a remember cue telling
subjects that List 2 should be remembered. After cue presentation,
subjects were provided with the affect grid, on which they should
mark the square that best represented their current mood state. A
distractor phase followed, in which the subjects worked through a
simple reaction time task for 2.5 min. In the test phase, both studied
lists had to be recalled, regardless of whether List 1 had been cued
to be remembered or forgotten. Subjects in the forget condition were
explicitly told that the forget cue received during study was only a
pretense. Because the focus of the study was on recall of the first
list, List 1 was always tested first (Sahakyan & Kelley, 2002; Zell-
ner & Biuml, 2006). Subjects were asked to freely recall a list’s
words in any order they wished. Recall of the two lists was carried
out on two separate sheets of paper, and the subjects were given at
least 1 min to write down as many words of a list as possible. After
a 5-min break, the second part of the experiment started. With the
exception of the cue condition (forget or remember) and new sets of
words and pictures, this second part was identical to the first part of
the experiment.

RESULTS

Mood Manipulation Check

Across conditions, subjects varied reliably in mood, as
indicated by the valence measure (positive, M = 6.2; nega-
tive, M = 5.1; neutral, M = 5.9) [F(2,69) = 5.2, MS, =
1.537, p < .01, n?2 = .13]. Planned comparisons revealed
that valence in the negative mood differed reliably from
valence in the positive and neutral moods (both ps < .05),
whereas valence in the positive and neutral moods did not
vary significantly [F(1,46) < 1]. Asindicated by the arousal

measure, subjects did not differ in arousal level across the
conditions (positive, M = 6.4; negative, M = 6.4; neu-
tral, M = 6.0) [F(2,69) < 1]. Neither the valence nor the
arousal measures varied significantly between subjects’
first and second parts of the experiment (all ps > .15).

Recall Test

For all analyses, a list’s percentage of correctly recalled
words was the dependent measure. A word was counted
as correctly recalled if it was named on the corresponding
sheet of paper on which the test of a list was carried out.
The mean rate of List-2 intrusions during List-1 recall was
below 5%; it did not vary with cue or mood (all Fs < 1).
The mean rate of List-1 intrusions during List-2 recall
showed the same pattern (all Fs < 1).

Recall rates are shown in Figure 1. List-1 forgetting and
List-2 enhancement were analyzed separately. Regarding
List-1 forgetting, a 2 (cue: remember, forget) X 3 (mood:
positive, negative, neutral) ANOVA revealed no main ef-
fect of mood [F(2,69) = 1.0, MS, = .069, p > .35] but
a significant main effect of cue [F(1,69) = 12.9, MS, =
022, p < .001, 2 = .16], reflecting higher overall recall
in the remember condition than in the forget condition,
and a marginally significant interaction between the two
factors [F(2,69) = 2.8, MS, = .022, p = .06, > = .08].
Planned comparisons showed that significant List-1 for-
getting arose in neutral [F(1,23) = 9.6, MS, = .020, p <
.01, 2 = .29] and negative [F(1,23) = 8.2, MS, = .025,
p < .01, 2 = .26] moods, but did not arise in positive
moods [F(1,23) < 1].

Regarding List-2 enhancement, a 2 (cue: remember,
forget) X 3 (mood: positive, negative, neutral) ANOVA
revealed a significant main effect of cue [F(1,69) = 13.1,
MS, = .028, p < .001, 52 = .16], reflecting higher overall
recall in the forget condition than in the remember condi-
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Figure 1. Recall of List-1 and List-2 items as a function of mood (positive vs. negative vs. neutral) and cue (remember

vs. forget). The error bars represent standard errors.
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tion, but no significant main effect of mood [F(2,69) < 1]
and no significant interaction between the two factors
[F(2,69) = 1.2, MS, = .028, p = .30]. Planned compari-
sons showed that significant List-2 enhancement arose
in neutral moods [F(1,23) = 12.9, MS, = .023, p < .01,
n? = .36], but not in negative [F(1,23) = 2.7, MS, = .033,
p = .11] or in positive [F(1,23) = 1.4, MS, = .026,p =
.25] moods.

Analysis of Possible Order Effects

The present experiment used a within-subjects design,
with each subject participating in both the remember and
forget conditions. Our results replicate prior work report-
ing no effect of order of the remember and forget condi-
tions on subjects’ List-1 forgetting or List-2 enhancement
(Bauml et al., 2008; Zellner & Bauml, 2006). We found
the same amount of forgetting [F(1,70) < 1] and the same
amount of enhancement [F(1,70) = 2.2, MS, = .027,p =
.14] regardless of whether the subjects started with the re-
member or the forget condition. There was also no reliable
interaction between order and mood (all s < 1).

DISCUSSION

Affective states can influence directed forgetting. When
a neutral or negative mood was induced during List-2
encoding, the typical impairment of List-1 recall in the
presence of the forget cue arose. In contrast, when a posi-
tive mood was induced during List-2 encoding, the for-
getting of List-1 items was eliminated. Regarding List 2,
reliable enhancement in response to the forget cue arose
only when subjects were in a neutral mood during List-2
encoding, not when they were in a positive or negative
mood, although the amount of enhancement did not vary
reliably across the three mood conditions.

Effects of Positive and Negative Moods

These results are consistent with the view that the pro-
motion of associative activation in positive moods (Clore
& Huntsinger, 2007) can lead to activation of to-be-
forgotten List-1 items during List-2 encoding, thus undo-
ing the effect of the forget cue and eliminating both List-1
forgetting and List-2 enhancement. This finding mimics a
recent result on the role of study content in directed forget-
ting, showing that, if each List-1 item has a bidirectionally
related item on List 2, both List-1 forgetting and List-2
enhancement disappear (Sahakyan & Goodmon, 2007).
The present finding also mimics the findings of previous
work on the effects of partial reexposure of List-1 items
on directed forgetting. Several studies have shown that,
after List-2 encoding, reexposure of a subset of List-1
items can undo the effect of the forget cue and eliminate
both List-1 forgetting and List-2 enhancement (Basden
etal., 2003; E. L. Bjork & Bjork, 1996). Together with the
present work, these studies suggest that reactivation of
List-1 items after presentation of the forget cue—whether
as a result of positive mood, reexposure of the items, or
content—can reduce, or even eliminate, directed forget-
ting effects, thus establishing an important boundary con-
dition for this type of intentional forgetting.

In contrast to positive moods, negative moods are
generally not assumed to promote associative activa-
tion processes (Clore & Huntsinger, 2007). In the for-
get condition, List-2 encoding thus was not expected to
trigger List-1 activation when combined with a negative
mood, and neither List-1 forgetting nor List-2 enhance-
ment should have been eliminated. Our finding of List-1
forgetting for negative moods is consistent with this pre-
diction. Although no reliable List-2 enhancement was
found in a negative mood, the amount of enhancement
did not differ reliably from that in a neutral mood. Thus,
the results for negative mood, like the results for positive
mood, largely agree with expectation. In a recent study,
we reported a neural signature of List-1 forgetting mea-
sured during List-2 encoding (Béduml et al., 2008). To fur-
ther pin down the mechanisms operating during a positive
mood, future work should examine whether positive, but
not negative, moods affect this neural signature and make
it disappear.

The present results suggest an effect of positive mood
on directed forgetting, although in the mood manipulation
check the difference in valence ratings between the posi-
tive and neutral mood states was not reliable. The subjects’
mood states were measured after List-2 encoding, and
thus not directly after mood induction. This procedure was
used because the effect of the presentation of emotional
pictures is known to fade with time (Garrett & Maddock,
2001), and List-2 encoding therefore needed to follow the
mood induction phase as soon as possible. Several studies
with mood induction procedures similar to the one in the
present study have shown that, directly after mood induc-
tion, substantial changes in the experienced mood state
could be measured, whereas after completion of the cogni-
tive task, mood induction effects were often small, if they
existed at all (Eich & Metcalfe, 1989). Still, numerous
findings have indicated that the presentation of positive
pictures is a highly effective method to induce positive
emotions (e.g., Bradley, Cuthbert, & Lang, 1996).

Associative Activation Versus
Impaired Executive Functioning

The present finding that positive, but not negative,
moods eliminate the effects of directed forgetting agrees
with the view that positive moods lead to the activation of
associative networks and thus undo the effect of a forget
cue. The present effects of mood on directed forgetting
may be explained in an alternative way, however. This ex-
planation rests on the view that directed forgetting depends
on executive functioning (Conway et al., 2000; Delaney &
Sahakyan, 2007), in combination with results showing that
positive, but not negative, moods can impair such function-
ing (for a review, see Mitchell & Phillips, 2007). However,
reduced executive functioning is often assumed to reduce
recall levels (Conway et al., 2000), and our finding in the
present experiment of no such reduction in List-2 recall
levels in positive moods may be regarded as a challenge
for this explanation. Moreover, the associative activation
account provides the more parsimonious explanation of
the present results, because it can account for the influ-
ence of affective states not only in directed forgetting but
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also in other episodic memory paradigms, such as the false
memory paradigm (Storbeck & Clore, 2005).

Valence Versus Arousal

Recent debate in the literature has focused on whether
valence or arousal contributes to mood differences in pro-
cessing style. On the basis of findings on the role of mood
in false memories, some have argued that valence (Storbeck
& Clore, 2005), and others that arousal (Corson & Verrier,
2007), is key. In the present study, List-1 forgetting was
eliminated in positive moods but was unaffected in nega-
tive moods. The fact that valence, and not arousal, differed
between the two mood conditions suggests that it was likely
valence, not arousal, that caused the processing differences
in the present paradigm. A similar indication was found
in a recent study on the role of mood in retrieval-induced
forgetting (Bauml & Kuhbandner, 2007).

Emotional Content Versus Affective State

The present study addressed the question of whether an
affective state induced when people try to forget influences
List-1 forgetting, independent of the valence of List-1
contents. In contrast, prior work addressed the question
of whether List-1 forgetting differs for emotional and neu-
tral List-1 contents, independent of people’s affective state
when they try to forget. Although, for individuals with
acute stress disorder, greater List-1 forgetting has been
reported for positive and negative materials than for neu-
tral materials (Moulds & Bryant, 2005), in general, hardly
any effects of the materials on List-1 forgetting have been
found to date (Barnier et al., 2007; McNally, Clancy, Bar-
rett, & Parker, 2004). The effect of emotion on directed for-
getting thus seems to be largely restricted to the affective
states people experience when they try to forget.
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NOTE

1. Within the IAPS, the emotion evoked by a photograph is assessed
using Likert-type rating scales ranging, for the dimension of affective va-
lence, from 1 (extremely negative) to 9 (extremely positive) and, for the di-
mension of emotional arousal, from 1 (low arousal) to 9 (high arousal).
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