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The present research explored the empirical relation between positive mood and self-control restoration. In line
with recent work on the perceptual correlates of self-control exertion, we testedwhether positivemood's restor-
ative effects could be partly attributable to expectancies of mental energy change. Results showed that positive
mood elicited a general expectancy ofmental energy restoration and that negativemood elicited a general expec-
tancy ofmental energy depletion. Furthermore, these expectancieswere shown to alter perceptual and cognitive
state inmanners predictive of downstream self-control performance. Together, these results compliment emerg-
ing work on the importance of perceptual processes in the modulation of self-control performance, and warrant
future work on the role of expectancies and subjective fatigue in self-regulatory pursuits.

© 2014 Elsevier Inc. All rights reserved.
Introduction

Positive mood is a topic that has received extensive social–psycho-
logical inquiry over the past several decades. As a highly ubiquitous
(Diener, Sandvik, & Pavot, 1991), desirable (Inglehart, 1990), and
malleable (e.g., Tamir & Robinson, 2007) psychological construct,
researchers have taken a keen interest in uncovering the consequences
associated with positive moods (Fredrickson, 2001; Isen, 2000; Labroo
& Patrick, 2009; Lyubomirsky, King, & Diener, 2005). This interest has
yielded several intriguing conclusions, with elevated moods promoting
enhanced creativity (Hirt, Devers, & McCrea, 2008; Isen, 1987), height-
ened integration of information (Schwarz & Clore, 1996), improved
health outcomes (Lyubomirsky et al., 2005), and decreased stress
(Folkman & Moskowitz, 2000). Of interest to the present work,
cal and Brain Sciences, Indiana
SA.
however, are the consequences of positive mood for self-control resto-
ration (Tice, Baumeister, Shmueli, & Muraven, 2007).

Mood and self-control

In a seminal paper on self-control restoration, Tice et al. (2007) dem-
onstrated that positive mood inductions can eliminate the onset of
mental depletion when interspersed between two consecutive self-
control tasks. In particular, Tice and colleagues had individuals engage
in an initial self-control depletion task before completing one of several
different positive mood inductions (e.g., watching a comedy video).
After the mood induction, participants were asked to engage in a task
that required some level of self-control exertion (e.g., handgrip perfor-
mance). Results indicated that positive mood removed the aversive
consequences typically associated with extended self-control exertion,
such that depleted individuals induced with a positive (versus neutral
or negative) mood demonstrated higher self-control performance on a
subsequent task; performance that was equivalent to non-depleted
individuals. Thus, it would appear that positive mood can “restore”
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self-control ability back to baseline levels in a rapid and efficientmanner
(see also Fredrickson, Mancuso, Branigan, & Tugade, 2000; Fry, 1975;
Leith & Baumeister, 1996).

The most apparent question stemming from this work is how posi-
tive mood elicits these restorative effects. One possibility offered from
Tice et al. (2007) is that positive mood increases stores of physiological
energy available to the individual, thus heightening the availability of
these energy stores for subsequent tasks. Indeed, some theorists argue
that self-control relies upon a particular set of physiological resources
that are depleted with extended use (see Baumeister, Bratslavsky,
Muraven, & Tice, 1998; Baumeister, Muraven, & Tice, 2000; Baumeister
& Tierney, 2011; Muraven, Tice, & Baumeister, 1998), and can be recov-
ered through physiological intervention (Baumeister, Vohs, & Tice,
2007; Gailliot et al., 2007; Gailliot & Baumeister, 2007; Gailliot,
Peruche, Plant, & Baumeister, 2009; Masicampo & Baumeister, 2008).
It follows that if positive mood can evoke heightened physiological
arousal (Fredrickson, 2001; Thayer, 1989), mood-induced self-control
restoration could provide a veridical “refueling” of physiological
resources (see also Tice, Bratslavsky, & Baumeister, 2001).

The present work seeks to explore an alternative explanation for
mood-induced self-control restoration grounded in primarily psycho-
logical, rather than physiological, processes. That is, even if positive
mood affects physiological energy stores in manners predictive of
self-control success, it is unlikely that these physiological processes
operate in isolation from related psychological processes. Consistent
with this reasoning, increasing evidence suggests that motivational
(Molden et al., 2012; Muraven & Slessareva, 2003), cognitive
(Carter, McCullough, & Carver, 2012; Schmeichel & Vohs, 2009), and
perceptual (Clarkson, Hirt, Jia, & Alexander, 2010; Muraven, Gagné,
& Rosman, 2008) mechanisms can underlie self-control change in
the absence of presumed physiological change. Among these mecha-
nisms, the current paper examines whether positive mood's restor-
ative influence is partially attributable to expectancies of mental
energy restoration. Specifically, we reasoned that: (1) positive mood
may be associated with stronger expectancies of mental energy resto-
ration than is negative mood; (2) these expectations may explain the
restorative effects of positive mood and the non-restorative effects of
negative mood; and (3) altering these expectancies may facilitate re-
storative effects from negative mood and non-restorative effects from
positive mood.

Mood, expectancies, and behavior

If mood modulates self-control via the operation of expectancies,
we would anticipate that positive and negative mood should diverge
in terms of energy-relevant expectancies, particularly those that im-
plicate mental energy change. Partial support for this proposition
comes from work on expectancies of transient change regarding
mood (Clore & Ortony, 1991; Cunningham, 1988; Goldman,
Kraemer, & Salovey, 1996; Rimé, Philippot, & Cisamolo, 1990;
Shaver, Schwartz, Kirson, & O'Connor, 1987). This work shows that in-
dividuals hold relatively consensual expectancies about the energetic
implications of particular mood states, such that positive mood states
elicit stronger expectancies of energy restoration (e.g., energetic, ac-
tive) and weaker expectancies of energy depletion (e.g., tired, run-
down) in comparison to negative mood states (Cunningham, 1988;
Shaver et al., 1987). The initial aim of the present work is to explore
whether these polarized expectancies about mood's energetic influ-
ence apply to the domain of mental energy specifically. In particular,
we test the possibility that positive and negative mood states are as-
sociated with divergent expectations of mental energy change, with
positive mood activating stronger expectancies of mental restoration
and negative mood activating stronger expectancies of mental
exhaustion.

Assuming that differentmood states activate divergent expectancies
ofmental energy change, it follows that these expectancies can facilitate
divergent behavioral outcomes. Numerous examples of expectancy
effects have been observed within the medical and human physiology
literatures, such that expectations consistently guide the physiological
and behavioral changes associated with a given treatment condition
(Colloca & Benedetti, 2005; Finniss, Kaptchuk, Miller, & Benedetti,
2010; Meissner et al., 2011; Morton, El-Deredy, Watson, & Jones,
2010; Stewart-Williams & Podd, 2004). For instance, restorative expec-
tancies concerning a particular medical treatment predict analgesic
responses rivaling direct physiological intervention (Aslaksen & Flaten,
2008; Morton et al., 2010). Furthermore, these types of expectancy
effects are obtained in myriad domains, ranging from sleep recovery
(Draganich & Erdal, 2014) to cardiovascular improvement (Crum &
Langer, 2007; Stoate, Wulf, & Lewthwaite, 2012) to pain alleviation
(Kam-Hansen et al., 2014) to hunger satiation (Crum, Corbin,
Brownell, & Salovey, 2011). Given such far-reaching influences,
researchers have begun identifying the operation of expectancies in
self-control exertion (Job, Dweck, & Walton, 2010; Job, Walton,
Bernecker, & Dweck, 2013; Martijn, Tenbult, Merckelbach, Dreezens, &
de Vries, 2002; Vohs, Baumeister, & Schmeichel, 2012). As but one ex-
ample, individuals who expect willpower to decrease rapidly over
time show greater susceptibility to self-control depletion than do indi-
viduals who expect willpower to remain stable and/or increase over
time (Job et al., 2010; Martijn et al., 2002).

Taken together, the work reviewed thus far suggests that positive
and negative mood states are associated with divergent expectancies
of energy change, and that expectancies of energy change influence
behavioral outcomes inside and outside the domain of self-control.
The present work seeks to apply these findings to the phenomenon
of mood-induced self-control restoration by examining whether
mood is associated with divergent expectancies of mental energy
change, and whether such expectancies influence the emergence of
improved self-control behavior following an experimental mood
induction.

From expectancies to self-control

In addition to exploring if expectancies impact mood-induced self-
control restoration, the present work also explores how such expectan-
cies might exert this impact. Based on previous work, we anticipate
perceptual mechanisms to play a key mediating role in the association
between expectancies and self-control performance. Research within
themedical domain suggests that expectancies influence treatment out-
comes through the operation of perceptual changes (e.g., decreased
pain, increased optimism; Meissner et al., 2011). These perceptual
changes not only reinforce the benefits of active treatments (Aslaksen
& Flaten, 2008); they also mobilize other processes that emerge irre-
spective of treatment condition (Crum & Langer, 2007). These general
findings converge with recent work suggesting that changes in per-
ceived mental depletion (i.e., the extent to which individuals feel less
able to focus or concentrate at a given moment) underlie the influence
of expectancies within self-control contexts. Using informational
manipulations concerning the perceived source (Clarkson et al., 2010;
Clarkson, Hirt, Chapman, & Jia, 2011) or malleability (Job et al., 2010)
of mental energy fluctuation, researchers have shown that expectancy
information indirectly modulates self-control exertion through corre-
sponding changes in perceived mental depletion. For instance,
Clarkson et al. (2010) found that task feedback following self-control ex-
ertion led to divergences in perceived mental depletion, and these per-
ceptual changes explained the feedback's behavioral influence in a
manner that was independent of prior self-control exertion (see also
Muraven et al., 2008).

Based upon these findings, we hypothesized that expectancies of
mental energy change concerning mood could catalyze expectancy-
congruent changes in perceived mental depletion. That is, the associ-
ation of positive mood to mental energy restoration and negative
mood to mental energy exhaustion should lead these mood states to
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promote divergent perceptions of mental depletion. Furthermore,
given that perceived mental depletion shows a direct correspondence
with working memory capacity (Clarkson, Hirt, Chapman, & Jia, 2011;
Muraven et al., 2008), and working memory capacity shows a similar
correspondence with self-control exertion (Hofmann, Gschwender,
Friese, Wiers, & Schmitt, 2008; Schmeichel, 2007; Schmeichel,
Volokhov, & Demaree, 2008; Shamosh & Gray, 2007), these mood-
relevant expectancies should not only drive discrepancies in per-
ceived mental depletion, but should also catalyze subsequent changes
in working memory capacity and self-control exertion.
Overview

We present four studies that examine (1) the extent to which
positive and negative mood are associated with expectancies of mental
energy restoration, and (2) the extent towhich such expectancies cause
depleted participants to exhibit perceptual, cognitive, and behavioral
evidence of self-control restoration. To begin, we predicted positive
mood would be associated with stronger expectancies of mental
restoration than would negative mood (Studies 1–2). Next, we predict-
ed that these expectancies would catalyze a perceptually-driven
process of self-control change, such that positive mood would promote
decreased perceived mental depletion and increased working memory
capacity, whereas negative mood would promote increased perceived
mental depletion and decreased working memory capacity (Studies
2–3). Finally, we predicted that manipulating these mood-related
expectancies would moderate the typical relationship between mood
and self-control persistence, such that participants whose mood state
was explicitly associated with mental recovery would show evidence
of self-control restoration, whereas participants whose mood state
was explicitly associatedwithmental exhaustion would show evidence
of self-control depletion (Study 4). In all experimental studies, we
utilized participants who were initially exposed to a depletion manipu-
lation, given our interest in self-control restoration effects
(e.g., Fredrickson et al., 2000; Tice et al., 2007).
Study 1

Although previous work has shown a strong relation betweenmood
and expectancies of generalized energy change (Cunningham, 1988;
Rimé et al., 1990; Shaver et al., 1987), minimal work has explored
whether such patterns apply to expectancies of mental energy change
specifically. Accordingly, Study 1 assessed participants' beliefs
concerning how either positive or negative mood would affect their
subsequent mental capabilities. We predicted that positive mood
would be associated with expectancies of mental energy restoration,
and negative mood would be associated with expectancies of mental
energy depletion.
1 This conclusion is further strengthened via examining thedistribution of responses for
the expectancy index. In particular, only 1 participant reported an expectancy of positive
mood that fell below the scalar midpoint, and only 3 participants reported an expectancy
of negativemood that fell above the scalarmidpoint. In otherwords, only 6% of our sample
reported expectancies that qualitatively differed from the notion that positive mood is re-
storative and negative mood is depleting.
Method

Sixty-nine undergraduates (37 females) received partial course
credit for completing one of two questionnaires about the effects of
mood on mental energy. Participants were randomly assigned to
receive five questions concerning their expectations of mood
(e.g., “Positive (Negative)mood givesmemoremental energy than nor-
mal”). Items were identical across conditions with the exception that
they considered the experience of either a positive or negative mood
(see Appendix 1). Responses were given on a 9-pt scale anchored at 1
(Strongly disagree) to 9 (Strongly agree) with 5 (Neither agree nor
Disagree) as a neutral reference point. Items for the positive (α = .77)
and negative (α = .71) mood scales were averaged separately, with
higher values indicating a greater expectancy towards mental
restoration.
Results/discussion

We submitted the expectancy data to a t-test, with mood as the in-
dependent variable. The analysis revealed a significant main effect of
mood (t(67) = 14.00, p b .001); consistent with predictions, partici-
pants who considered the experience of a positive mood (M = 7.33,
SD = 0.88) reported a stronger expectancy of mental restoration than
did participants who considered the experience of a negative mood
(M = 3.69, SD = 1.21). Furthermore, the grand mean for participants
who considered positive mood was significantly above the scalar mid-
point (t(30)=14.81, p b .001),whereas the grandmean for participants
who considered negative mood was significantly below the scalar mid-
point (t(37) = −6.67, p b .001). These findings suggest that partici-
pants had relatively polarized expectancies regarding the mental
energy changes resulting from positive and negative mood states,
with positive mood invoking expectancies of mental restoration and
negative mood invoking expectancies of mental depletion.1
Study 2

Given the role of perceptual change in facilitating expectancy-driven
effects both outside (Meissner et al., 2011) and inside (Clarkson et al.,
2010; Job et al., 2010) the domain of self-control exertion, Study 2 ex-
amined whether the expectancies identified in Study 1 modulate
mood's influence on perceived mental depletion. To this end, we
assessed participant's mood-relevant expectancies of mental energy
change in an initial measurement session, and then used these expec-
tancies to predict mood-induced changes in perceivedmental depletion
in a subsequent experimental session. Consistent with Study 1, we
predicted that participants would associate positive mood with mental
restoration and negativemoodwithmental depletion. Furthermore, we
predicted that participants who endorsed these associations most
strongly would be those individuals most likely to show mood-
induced changes in perceived mental depletion.
Method

Participants and design
132 undergraduates (95 females) participated for partial course

credit. As part of a larger initial survey, participants reported their
expectancies concerning the association between mood and mental
energy. Two to four weeks later, participants from this initial session
completed a subsequent experimental session. In order, this experi-
mental session involved a mental depletion induction, a moodmanipu-
lation, and self-report assessments of mood, motivation, and perceived
mental depletion. Non-depleted and depleted control conditions were
included for comparison purposes.
Independent variables

Depletion manipulation. Participants were asked to write a story about
their day yesterday for 5 min while withholding the use of common
(i.e., A and N; depletion condition) or uncommon (i.e., X and Z; non-
depletion condition) letters. This procedure has been shown to elicit
differential amounts of self-control depletion, such that withholding
the use of more common letters requires greater inhibitory processing
(Schmeichel & Vohs, 2009).
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Mood manipulation. Participants were asked to write for 5 min about a
recent positive or negative emotional experience. This procedure has
been shown to induce corresponding changes in mood (Bless et al.,
1996; Fishbach & Labroo, 2007; Schwarz & Clore, 1983; Tamir &
Robinson, 2007). Depleted and non-depleted controls did not complete
this recall task.

Dependent variables

Expectancies. In the initial survey session, participants completed two
items concerning their beliefs about the mental energy impact of
positive and negative mood. For each item, participants indicated the
extent to which this mood state (i.e., positive mood, negative mood)
would influence their subsequent level of mental energy, using a scale
ranging from 1 (Very mentally depleting) to 7 (Very mentally restorative)
with 4 (Neither restorative nor depleting) as a neutral reference point.

Mood. Participants reported their current mood on two 9-point
semantic differential scales ranging from 1 (Very bad/Very negative) to
9 (Very good/Very positive). These items, adapted from prior research
(Schwarz & Clore, 1983), were combined to form an overall index of
mood (r = .78, p b .001).

Motivation. Given the role of explicit motivation in moderating the
effects of mental depletion (Muraven & Slessareva, 2003), we included
assessments of motivation in the remainder of our studies to account
for this alternative mechanism. In the present study, participants
reported their prospective motivation to engage in an ambiguous up-
coming experimental task (i.e., “How willing are you to complete the
next task in the experiment?”) on a 9-point scale ranging from 1 (Not
at all) to 9 (Very much).

Perceived mental depletion. Participants reported their current level of
perceived mental depletion by indicating the extent to which they
could concentrate at the present moment (i.e., “How well can you con-
centrate right now?”) on a 9-point scale ranging from 1 (Not well at all)
to 9 (Very well). Responses were reverse-coded such that higher values
indicated greater perceivedmental depletion (Clarkson, Hirt, Chapman,
& Jia, 2011; Smets, Garssen, Bonke, & De Haes, 1995).

Results

The analytic procedures utilized in Study 2 assessed participants'
expectancies towards positive and negative mood, the effects of exper-
imental condition on our dependentmeasures of interest, and themod-
erating impact of expectancies as a function of experimental condition.
Means and standard deviations of each dependent measure in each
condition can be found in Table 1.

Expectancies
We first examined the nature of participants' expectancies regard-

ing positive and negative mood. Consistent with Study 1, we found
that participants held mentally restorative expectancies concerning
positive mood, as well as mentally depleting expectancies concerning
Table 1
Dependent measurements from Study 2.

Study 2 PM NM D ND

Expectancy index 6.23a (0.62) 6.26a (0.58) 6.23a (0.52) 6.15a (0.67)
Mood 6.27a (1.88) 5.35b (1.65) 6.06a,b (1.82) 6.26a (1.29)
Perceived depletion 3.58a (1.80) 4.62b (1.94) 5.00b (2.06) 3.88a,b (2.04)
Motivation 6.81a (2.02) 6.62a (1.95) 6.61a (2.09) 6.59a (2.00)

Note: PM= positive mood; NM= negative mood; D = depleted control; ND= non-de-
pleted control.
Scores represent mean response values, with standard deviations in parentheses.
Means sharing the same subscript do not significantly differ from one another.
negative mood. Specifically, participant's expectancies towards these
two mood states were significantly different from one another in
a paired-sample comparison (t(131) = 42.92, p b .001), with
expectancies towards positive mood falling significantly above the
scalar midpoint (t(131) = 35.80, p b .001), and expectancies towards
negative mood falling significantly below the scalar midpoint
(t(131) = −30.49, p b .001).

We next examined the extent to which expectancies regarding pos-
itive and negative mood correlated with one another. Interestingly,
these expectancies showed a reliable negative correlation (r = − .19,
p = .03), such that more restorative expectancies of positive mood
were associated with more depleting expectancies of negative mood.
Given this negative relationship, responses concerning expectancies
about negative mood were reverse-coded and combined with expec-
tancies concerning positive mood to form an overall expectancy index,
with higher values indicating more polarized expectancies concerning
the restorative influence of positive mood and the depleting influence
of negative mood.

Finally, to ensure the adequacy of our random assignment
procedures, we examined the extent to which our expectancy index
data varied as a function of condition. An omnibus Analysis of Variance
(ANOVA) showed that there was no significant differences in expectan-
cies across conditions (F b 1, p = .87, ηp2 = .01).

Between-subjects analyses

Mood.We first examined the effect of condition on self-reported mood.
For one, we conducted a pairwise comparison of mood as a function of
mood condition. These data revealed a significant effect (t(63) = 2.11,
p = .04); participants who wrote about a positive experience reported
amore positivemood than did participants whowrote about a negative
experience. In addition, we compared the mood data in our depleted
and non-depleted controls. This analysis revealed no differences in
self-reported mood between our control groups (t b 1, p = .60).

Motivation. Next, we examined the effect of condition on participants'
motivation to engage in a subsequent experimental task. Motivation
did not vary significantly as a function of mood condition (i.e., positive
vs. negative; t b 1, p = .70), control condition (i.e., depleted vs. non-
depleted; t b 1, p = .97), or overall experimental condition (F b 1,
p = .97, ηp2 = .00).

Perceived mental depletion. Finally, we examined the effect of condition
on perceived mental depletion. First, a pairwise comparison of per-
ceivedmental depletion as a function of mood condition revealed a sig-
nificant effect (t(63) =−2.22, p= .03); participants who wrote about
a positive experience reported less perceivedmental depletion than did
participants whowrote about a negative experience. Second, a pairwise
comparison of perceived mental depletion as a function of control con-
dition revealed a significant effect (t(65) = 2.23, p = .03); non-
depleted controls reported lower levels of perceived mental depletion
than did depleted controls.

To assesswhether thesemood-induced changes in perceivedmental
depletion represented evidence of perceptual restoration,we compared
our perceived depletion data across the experimental and control condi-
tions using a one-way omnibus ANOVA, which revealed a significant
main effect (F(3,128)= 3.58, p= .02, ηp2= .08). Planned contrasts indi-
cated that the perceivedmental depletion of positivemood participants
significantly differed from depleted controls (t(128) = 2.89, p = .01),
the perceived mental depletion of negative mood participants was not
significantly different from depleted controls (t b 1, p = .43), and the
combined perceived mental depletion of non-depleted controls and
positive mood participants was significantly lower than the combined
perceived mental depletion of depleted controls and negative mood
participants (t(128)=3.14, p= .002). Thus, positivemood participants
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exhibited evidence of perceptual restoration from the initial depletion
manipulation, whereas negative mood participants did not.

Condition × expectancy interaction. To further explore the role of expec-
tancies in the relationship betweenmood condition andperceivedmen-
tal depletion, we conducted a linear regression analysis predicting
perceived mental depletion as a function of mood condition (1 = Posi-
tive Mood, −1 = Negative Mood), expectancies, and their interaction
term. The regression equation assessed main effects in an initial step,
followed by the interaction term in a subsequent step.

The overall equation was significant, F(3, 64)= 5.20, p= .003, R2=
.20. There was no main effect of expectancies (β = − .02, b = − .07,
SE=.40, t(62)=−0.18, p=.86,ΔR2=.00), but therewas a significant
main effect of condition (β=− .27, b=− .52, SE=.24, t(62)=−2.21,
p = .03, ΔR2 = .07), such that participants in the positive mood condi-
tion reported lower mental depletion than did negative mood partici-
pants. This main effect was qualified by a significant interaction
between expectancies and condition (β = −4.45, b = −1.18, SE =
.37, t(61) =−3.16, p= .002, ΔR2 = .13). To further explore this inter-
action, we utilized separate regression equations within each mood
condition to predict perceived mental depletion as a function of expec-
tancies. Within the positive mood condition, there was a significant
negative effect of expectancies, such that stronger restorative expectan-
cies towards positivemood predicted lower perceivedmental depletion
(β = − .42, b = −1.23, SE = .49, t(29) = −2.50, p = .02, R2 = .18).
Within the negativemood condition, there was a significant positive ef-
fect of expectancies, such that stronger depleting expectancies towards
negative mood predicted higher perceived mental depletion (β = .34,
b=1.12, SE= .56, t(32)= 2.01, p= .05, R2= .11). These findings sug-
gest that expectancies of mood's energetical influences bias one's per-
ceptions of mental depletion in an expectancy-congruent manner.

Discussion

The findings of Study 2 demonstrate the impact of idiosyncratic ex-
pectancies of mental energy change on perceived mental depletion. In
addition to replicating the findings from Study 1, in which participants
expected positive mood to restore mental energy and negative mood
to deplete mental energy, we found that individual-level variability in
these expectancies predicted the extent to which a mood manipulation
subsequently influenced perceived mental depletion. That is, partici-
pantswho endorsed the strongest association betweenmood andmen-
tal energy change were those participants most likely to report
corresponding changes in perceived mental depletion following a
mood manipulation. Thus, positive mood was more likely to decrease
perceived mental depletion among participants who expected positive
mood to elicit mental restoration, and negative mood was more likely
to increase perceivedmental depletion amongparticipantswho expect-
ed negative mood to elicit mental exhaustion. Given the large time gap
between our initial survey assessment of expectancies and our experi-
mental assessment of mood-induced perceived mental depletion
(i.e., 2–4 weeks), our findings suggest that mood-relevant expectancies
of mental energy change are both stable and consequential to the im-
mediate influence of positive and negative mood.

In addition to highlighting the consequences of holding particular
expectancies towards positive and negative mood, Study 2 also extends
work on the self-regulatory influence of positive and negative mood. Ir-
respective of expectancies, our experimental mood induction led to
changes in perceived mental depletion, such that participants reported
subjective changes in mental ability that correspond with documented
associations between mood and behavioral self-control restoration
(Tice et al., 2007). Furthermore, we found that these perceptual changes
were relatively robust, in that they differed from control conditions that
were not exposed to any type of mood induction. From these findings, it
follows that mood may not only have direct effects on behavioral self-
control exertion, it may also indirectly exert such effects via perceptual
processes (Clarkson et al., 2010; Muraven et al., 2008).

Study 3

To continue exploring the perceptual pathway between mood and
self-control behavior, Study 3 measured both subjective and objective
indicators of self-control ability following an experimentalmood induc-
tion. We reasoned that if positive and negative mood are associated
with differential expectancies of mental energy change (Studies 1–2),
and these expectancies moderate mood's impact on perceived mental
depletion (Study 2), then mood-induced changes in perceived mental
depletion should predict objective indicators of self-control ability
(e.g., working memory capacity). Thus, Study 3 exposed depleted indi-
viduals to an experimental mood manipulation, and then assessed
how this manipulation impacted both perceived mental depletion and
working memory capacity. In line with the results of Study 2, we hy-
pothesized that participants would report lower levels perceived men-
tal depletion when exposed to a positive mood manipulation and
higher levels of perceivedmental depletionwhen exposed to a negative
mood manipulation. Furthermore, we hypothesized that participants
would exhibit higher working memory performance when exposed to
a positivemoodmanipulation and lowerworkingmemory performance
when exposed to a negative mood manipulation (Fredrickson et al.,
2000; Hofmann et al., 2008; Schmeichel et al., 2008; Tice et al., 2007).
Third, we hypothesized thatmood's impact onworkingmemory perfor-
mance would be mediated by changes in perceived mental depletion
(Clarkson et al., 2010; Job et al., 2010; Muraven et al., 2008).

In addition to exploring the role of perceived mental depletion in
mood-induced self-control change, Study 3 also attempted to expand
the generalizability of our findings by foregoing the directmeasurement
of participants' mood-relevant expectancies. Although we included ex-
pectancymeasurements in Study 2, collecting thesemeasures prior to a
mood induction procedure heightens the potential for demand charac-
teristics to emerge. To minimize the potential influence of demand ef-
fects, Study 3 assessed mood-induced changes in perceived depletion
and working memory performance in the absence of prior expectancy
measurements. This method affords a more naturalistic test of whether
positive mood catalyzes perceptual and cognitive changes associated
with self-control restoration (Tice et al., 2007), andwhether perceptual
metrics predict cognitive assessments of self-control capability
(Clarkson, Hirt, Chapman, & Jia, 2011).2

Method

Participants and design
One-hundred sixty-six undergraduates (88 females) participated for

partial course credit. Participants were initially depleted and then ran-
domly assigned to either the positive or negative mood condition.
Non-depleted and depleted control conditions were included for com-
parison purposes.

Procedure
Participants reported to the lab for a study on memory and judg-

ment. Seated at individual computer stations, participants were initially
asked to complete a writing assessment that required differing levels of
self-control exertion (see depletion manipulation). Following the writ-
ing assessment, participants in the experimental conditions completed
an experiential recall task in which they were asked to describe either
a positive or negative experience in their life (see mood manipulation).
After the recall task (or directly after the writing assessment for



Table 2
Dependent Measurements from Study 3.

Study 3 PM NM D ND

Mood 6.50a (1.72) 5.32b (1.44) 5.99a (1.25) 6.19a (1.28)
Perceived depletion 3.59a (1.99) 4.79b (1.60) 4.50b (1.70) 3.63a (1.71)
Working memory
capacity

30.90a (4.02) 28.64b (6.41) 27.59b (8.22) 30.50a,b (4.93)

Motivation 6.07a,b (2.27) 6.36a,b (1.99) 5.98a (2.12) 6.85a (1.70)
Conservation 4.05a (2.46) 4.74a (2.53) 4.52a (2.11) 4.65a (2.49)

Note: PM= positive mood; NM= negative mood; D = depleted control; ND= non-de-
pleted control.
Scores represent mean response values, with standard deviations in parentheses.
Means sharing the same subscript do not significantly differ from one another.
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controls), participants reported their current mood and mental deple-
tion before completing an index of working memory capacity.

Independent variables

Depletionmanipulation. Participants were asked to list their thoughts on
a piece of paper for 5 min. Depleted participants were instructed
to think freely about anything, except for a white bear, whereas non-
depleted participants were instructed to think freely about anything,
including a white bear (Wegner, Schneider, Carter, & White, 1987).
This procedure has been shown to differentially require self-control, as
the act of thought suppression increases cognitive inhibition processes
towards the suppressed thought (Clarkson et al., 2010; Muraven et al.,
1998).

Mood manipulation. We used the same mood induction as Study 2, in
which participants wrote for 5 min about a positive or negative
experience.

Dependent variables

Mood. We assessed participants' mood using the same semantic differ-
ential scales from Study 2 (r = .73, p b .001).

Perceived mental depletion. We assessed perceived mental depletion
using the same concentration item from Study 2. Responses were
again reverse-coded, with higher values indicating greater perceived
mental depletion.

Working memory capacity. Participants were presented with a variant of
the widely-used Operation Span Task (OSPAN; Turner & Engle, 1989) to
assess their current working memory capacity. This computerized task
presented a series of sentences, each of which required participants to
count the number of vowels as quickly and accurately as possible. Inter-
spersed between sentences, participants were presented with a single
word (e.g., ‘DRESS’) and asked to keep the word in memory while
performing the vowel-counting task. After a block of sentences and in-
tervening words (blocks ranged from 3–5 sentences), participants
were asked to recall the words presented with the block, in the exact
order they were originally presented. Participants completed eight
blocks total, and an OSPAN score was calculated for each participant
by adding up the total number of correct words recalled in the correct
order. OSPAN scores ranged from 0 to 36, with higher values indicating
greater working memory capacity.

Motivation

Because Study 2 showed no differences prospective motivation
(i.e., one's willingness to exert effort on an upcoming task) as a function
of our experimental moodmanipulation, we chose to includemeasures
of retrospectivemotivation (i.e., one's recalled willingness to exert effort
on a previous task) in Study 3 to assess an alterative relationship be-
tween mood and task motivation. Specifically, participants indicated
the extent to which they were motivated on the OSPAN task
(i.e., “How motivated were you to work hard on the previous task?”)
on a 9-point scale ranging from 1 (Not at all) to 9 (Very much).

Conservation

In addition to the importance of effort motivation (i.e., one's motiva-
tion to exert effort on a given task, Muraven & Slessareva, 2003),
research suggests that self-control exertion varies as a function of con-
servation motivation (i.e., one's motivation to conserve resources for
future tasks, Muraven, Shmueli, & Burkley, 2006). As such, we utilized
subjective measurements of conservation in our remaining studies to
address this alternative mechanism. In the present study, participants
indicated the extent to which they conserved energy during the
OSPAN task (i.e., “How much were you trying to conserve your energy
during the previous task?”) on a scale ranging from 1 (Not at all) to 9
(Very much).

Results

The analytic procedures utilized in Study 3 assessed the effects of
condition on our dependentmeasures of interest, aswell as themediat-
ing impact of perceived depletion on working memory performance.
Means and standard deviations of each dependent measure as a func-
tion of condition are found in Table 2.

Between-subjects analyses

Mood. To assess the veracity of our moodmanipulation, we conducted a
pairwise comparison of participants' self-reported mood in the two ex-
perimental conditions, which revealed a significant effect (t(81)=3.39,
p= .001); participants whowrote about a positive experience reported
amore positivemood than did participants whowrote about a negative
experience. There were no differences in mood among depleted and
non-depleted controls (t b 1, p = .47). Both of these findings parallel
the results reported in Study 2.

Perceivedmental depletion. First, we conducted a pairwise comparison of
perceived mental depletion among the two experimental conditions,
which revealed a significant effect (t(81) = 3.30, p= .01); participants
in the positive mood condition reported lower mental depletion than
did participants in the negative mood condition. Second, we conducted
a similar comparison among the two control conditions, which also re-
vealed a significant effect (t(82) =−2.35, p= .02); non-depleted con-
trols reported lower mental depletion than did depleted controls. Both
of these findings parallel the results reported in Study 2.

Third, we compared perceived mental depletion levels across all
conditions using an omnibus ANOVA, which was significant
(F(3,163) = 5.03, p = .002, ηp2 = .09). Planned contrasts indicated
that the perceived mental depletion of positive mood participants sig-
nificantly differed from depleted controls (t(163) = 2.40, p = .02),
the perceived mental depletion of negative mood participants did not
significantly differ from non-depleted controls (t b 1, p = .45), and the
combined perceived mental depletion of non-depleted controls and
positive mood participants was significantly lower than the combined
perceived mental depletion of depleted controls and negative mood
participants (t(163) = 3.82, p = .001). Thus, consistent with Study 2,
positivemood participants exhibited evidence of perceptual restoration
from an initial depletion manipulation, whereas negative mood partici-
pants did not.

Working memory performance. First, we conducted a pairwise compari-
son of working memory capacity among the two experimental condi-
tions, which revealed a marginally significant effect (t(81) = −1.92,
p= .06); participants in the positivemood condition tended to perform
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better on the working memory assessment than did participants in the
negative mood condition. Second, we conducted a similar pairwise
comparison among the two control conditions, which also revealed a
significant effect (t(82) = 1.98, p= .05); non-depleted controls exhib-
ited greater levels of working memory capacity than did depleted
controls.

Third, we compared workingmemory performance across all condi-
tions using anomnibus ANOVA,whichwas significant (F(3,163)=2.77,
p= .04, ηp2 = .05). Planned contrasts indicated that the working mem-
ory performance of positive mood participants was significantly higher
than depleted controls, (t(163) = 2.49, p = .01), the working memory
performance of negativemood participants did not differ from depleted
controls (t b 1, p = .42), and the combined working memory perfor-
mance of non-depleted controls and positive mood participants was
significantly higher than the combined working memory performance
of depleted controls and negative mood participants (t(163) = 2.74,
p= .01). Thus, our data indicate that positive mood participants exhib-
ited evidence of workingmemory restoration following an initial deple-
tion manipulation, whereas negative mood participants did not.

Motivation. The only notable effect of condition on our motivational
index was a significant difference between our control conditions
(t(82) = 2.07, p = .04); non-depleted controls were significantly
more motivated than were depleted controls. The difference between
mood conditions (t b 1, p = .55), as well as the overall effect of experi-
mental condition (F(3,163) = 1.52, p = .21, ηp2 = .03), were both non-
significant.

Conservation. There were no notable effects of condition on our conser-
vation index, such that the difference between mood conditions
(t(81) = 1.26, p = .21), the difference between control conditions
(t b 1, p = .80), and the overall effect of experimental condition (F b 1,
p = .57, ηp2 = .01), were all non-significant.

Mediation analysis. Given the similar effects of mood condition on
perceived mental depletion and working memory performance, we
assessed the mediational impact of perceived mental depletion on the
association between the mood induction and working memory perfor-
mance by conducting a series of regression analyses. For one, the
mood manipulation marginally predicted working memory capacity
(β = .21, t(81) = 1.92, p = .06), and significantly predicted perceived
depletion (β=− .32, t(81) =−3.03, p= .01). Additionally, perceived
depletion significantly predicted working memory performance (β =
− .26, t(81) = −2.42, p = .02), such that greater perceived
depletion led to decreased working memory performance. When the
mood manipulation and perceived mental depletion were simulta-
neously entered into a regression predicting working memory perfor-
mance, the mood manipulation was no longer associated with
working memory performance (β = .14, t(81) = 1.24, p = .22; see
Fig. 1). To test the extent of this mediating pathway, we computed a
.21
ϯ

(.14)

-.26* -.32*

Mood
Working Memory

Performance

Perceived Mental

Depletion

Fig. 1. Perceived mental depletion as a mediator of the effects of mood on working mem-
ory performance in Study 3. Values in parentheses refer to standardized beta coefficients
after controlling for other variables in the model. *p b .05.
95% CI around the indirect effect (Shrout & Bolger, 2002), and found
that the pathway from the mood manipulation to working memory
performance through perceived mental depletion did not include zero
(CI: .11 to 1.89).

Discussion

Study 3 demonstrated that a mood induction modulated one's
capacity for self-control capabilities. That is, a positive mood manipula-
tion increased working memory performance following an initial men-
tal depletion task whereas a negative manipulation did not; a pattern
that both replicates previous work on the relation between mood and
self-control change (Fredrickson et al., 2000; Tice et al., 2007), and ex-
pands such work into the domain of working memory capacity. More
important to the present work, however, we found that mood-
induced changes in working memory performance were driven by
changes in perceived mental depletion, such that participants who
perceived themselves as less depleted (i.e., participants in the positive
mood condition) exhibited greater working memory performance
than did participants who perceived themselves as more depleted
(i.e., participants in the negative mood condition).3

These findings demonstrate the centrality of psychological processes
in the operation of mood-induced self-control restoration. In particular,
they highlight the potential for expectancies of mental energy change
concerning positive and negative mood to modulate downstream self-
control exertion. That is, ifmost people expect positivemood to bemen-
tally restorative as well as negative mood to be mentally depleting
(Studies 1–2), and these expectancies can alter mood's influence on
perceived mental depletion (Study 2), the results of Study 3 suggest
that these expectancies indirectly contribute to mood-induced self-
control restoration via their direct influence on perceived mental
depletion.

Study 4

Thus far, our studies have demonstrated the existence of expecta-
tions concerning the effect of mood on mental energy (Studies 1–2),
and provided indirect evidence that these expectancies impact self-
control capability via the modulation of perceived mental depletion
andworkingmemory capacity (Studies 2–3). Nonetheless, amore strin-
gent test of this pathway from expectancies to self-control exertion
involves the orthogonal manipulation of both mood and mood-
relevant expectancies. Considerable research documents the malleabil-
ity of bothmood (Bless et al., 1996; Fishbach & Labroo, 2007; Schwarz &
Clore, 1983; Tamir & Robinson, 2007) and lay beliefs (Job et al., 2010;
Molden & Dweck, 2006; Nussbaum & Dweck, 2008), such that it should
be possible to manipulate these constructs independently within a
single experimental paradigm. We predicted that expectations of men-
tal restoration, whether associated with a positive or negative mood,
would be sufficient to decrease perceived mental depletion (Study 2),
increase working memory performance (Study 3) and ultimately
improve self-control performance (Fredrickson et al., 2000; Hofmann
et al., 2008; Schmeichel et al., 2008; Tice et al., 2007) following an initial
depletion manipulation.
3 Although the effects of positive mood aligned with the non-depleted controls, the ef-
fects of negativemood alignedwith the depleted controls. Given that all participantswere
initially depleted, thesedata suggest that positivemood had a restorative effect on individ-
uals' self-control capabilities, whereas negative mood had no effect on these capabilities.
Yet if negative mood exerts an expectation of mental depletion (see Studies 1–2), it could
be argued the performance of those in the negativemood condition should have been sig-
nificantly worse than depleted controls. Although we agree with this reasoning, a lack of
further decreased performance among negative mood participants may simply be due
to a floor effect for perceived mental depletion following the initial depletion task.
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Method

Participants and design
One-hundred and fifty undergraduates (98 females), participating

for course credit, were initially depleted and then randomly assigned
to conditions in a 2 (Mood: Positive vs. Negative) × 2 (Expectancy: Pos-
itive Mood is Restorative vs. Negative Mood is Restorative) between-
subjects design. As in Studies 2 and 3, non-depleted and depleted con-
trols were included for comparison purposes.

Procedure
The procedure of Study 4 was very similar to the procedure of Study

3, with three important exceptions. First, we altered our manipulation
of initial self-control depletion. Second, we included a manipulation of
expectancies by varying participants' beliefs about the mental energy
impact of positive and negative moods. Third, we included an open-
ended persistence task after assessing working memory capacity in
order to provide a behavioral assessment of self-control. In order, partic-
ipants completed a depletion manipulation, a mood manipulation,
an expectancy manipulation, and the dependent measurements
(i.e., mood, perceived mental depletion, working memory capacity,
self-control exertion). Depleted and non-depleted control participants
did not receive the mood manipulation, the expectancy manipulation,
or the working memory assessment.

Independent variables

Depletion manipulation. To manipulate self-control depletion, partici-
pants were first provided with a packet consisting of two unrelated
pages of text from a graduate level statistics book, labeled “Task 1”
and “Task 2,” respectively. Task 1 instructed participants to cross out
the letter “e” each time it appeared in the text for 5 min. Next, they
proceeded to Task 2, for which the instructions varied as a function of
condition. For non-depleted controls, Task 2 included the same instruc-
tions as Task 1: cross out every “e” for 5min. However, for depleted con-
trols and all of the experimental conditions, the instructions for Task 2
asked participants to only cross out an “e” if it was two or more letters
removed from another vowel in the text. This manipulation has been
utilized in numerous studies on self-control, with individuals required
to alter their responding in the second task showing greater evidence
of mental depletion than individuals who retain their response pattern
across both tasks (Baumeister et al., 1998; Clarkson et al., 2010; Egan,
Hirt, & Karpen, 2012).

Mood manipulation. As in Studies 2 and 3, participants were asked to
write for 5 min about a positive or negative experience.

Expectancy manipulation. Following the mood manipulation, all partici-
pants read a passage concerning the relationship between mood and
mental energy. Specifically, the passage provided empirical evidence
that mood strongly predicts of how much mental energy a person can
exert. In the positive mood is restorative condition, participants read
about research showing positive mood is beneficial for mental energy
and negative mood is detrimental for mental energy. In the negative
mood is restorative condition, participants read about research showing
negativemood is beneficial for mental energy and positivemood is det-
rimental for mental energy. This manipulation was adopted from simi-
lar manipulations shown to vary expectations (Martijn et al., 2002).

Dependent variables

Mood. We assessed participants' mood using the same semantic differ-
ential scales from Studies 2 and 3 (r = .70, p = .001).

Perceived mental depletion. In addition to the singular item utilized in
Studies 2 and 3 (“How well can you concentrate right now?”), an
additional item was included in Study 4 to assess this construct in a
slightly different manner (“How well can you keep your thoughts on
the current task?”). Again, responses were anchored on 9-point scales
ranging from 1 (Not at all) to 9 (Very much). Because of high inter-
item correlation (r = .58, p b .001), responses for these questions
were averaged, and then reverse-coded such that higher scores indicat-
ed greater perceived mental depletion (Clarkson, Hirt, Chapman, & Jia,
2011; Smets et al., 1995).

Working memory performance. Participants completed the same work-
ing memory task described in Study 3. Again, values can range from
0 to 36, with higher values indicating greater working memory
performance.

Anagram performance. After completing the working memory task, par-
ticipants were presented with a test of their problem-solving abilities
that took the form of a multiple-solution anagram. Specifically, they
were presented with a 7-letter anagram (i.e., L C R A E K G) and asked
to produce as many real English words as they could from the provided
letters. Participants were further instructed that the words had to be at
least three letters in length, that no letter could be used twice in the
same word, and that they should list as many solutions as possible. Par-
ticipants were explicitly encouraged to spend as much time on the task
as needed, and that they should press the Escape key to end the task
when they were no longer capable of generating solutions. Consistent
with previous research, the number of valid words generated was our
primary index of self-control performance (Clarkson et al., 2010;
Muraven et al., 2006).

Motivation. Consistentwith Study 3, participants were asked about their
retrospective motivations, such that they indicated the extent to which
they were motivated on both the OSPAN and anagram tasks (i.e., “How
motivated were you to work hard on memory/problem-solving task?”)
on 9-point scales ranging from 1 (Not at all) to 9 (Very much). Due to
high interitem correlation (r = .35, p b .001), we combined these
items to form an overall motivation index.

Conservation. Consistent with Study 3, participants were also asked
about their conservation motivations, such that they indicated the
extent towhich they conserved energy on both theOSPANand anagram
tasks (i.e., “How much were you trying to conserve your energy on the
memory/problem-solving task?”) on a scale ranging from 1 (Not at all)
to 9 (Very much). As with our motivation items, these conservation
items were combined to form an overall conservation index (r = .70,
p b .001).

Results

All dependentmeasures were submitted to a two-way ANOVA, with
mood and expectancy as independent variables.

Between-subjects analyses

Mood. Analysis of the mood index revealed only a main effect of mood
(F(1,96) = 17.46, p = .001, ηp2 = .15); participants who wrote about a
positive experience were in a more positive mood than were partici-
pants who wrote about a negative experience. Both the expectancy
main effect (F b 1, p= .84, ηp2= .00), and theMood × Expectancy inter-
action (F(1,96) = 1.63, p = .21, ηp2 = .02), were non-significant. In ad-
dition, and consistent with Studies 2 and 3, there was no difference in
mood between depleted and non-depleted controls (t(48) = 1.33,
p = .19).

Perceived mental depletion. Analysis of the perceived mental depletion
data showed a significant effect of expectancy, F(1,96) = 3.97,
p = .05, ηp2 = .04; participants induced to believe negative mood is



4 We also assessed the amount of time participants spent on the anagram task as a sec-
ondary index of self-control behavior, as task persistence has been demonstrated in prior
research to require self-control exertion. Analyses revealed a significant Mood × Expec-
tancy interaction (F(1,96) = 10.59, p = .002, ηp2 = .10), in a pattern that paralleled the
qualitative performance index.

Fig. 2. Perceivedmental depletion (Panel A), workingmemory performance (Panel B), and
anagram performance (Panel C) as a function of mood and expectancy in Study 4. In Panel
A, higher values indicate greater perceived mental depletion. In Panel B, higher values in-
dicate more correct responses on the working memory task. In Panel C, higher values in-
dicate more words produced on the anagram task.
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restorative reported more mental depletion than did participants in-
duced to believe positive mood is restorative. Additionally, there was
amarginal effect ofmood (F(1,96)=3.36, p=.07, ηp2= .03); consistent
with Studies 2 and3, participants in thepositivemood condition report-
ed somewhat less mental depletion than did participants in the nega-
tive mood condition. However, both of these main effects were
qualified by the predicted Mood × Expectancy interaction (F(1,96) =
20.76, p = .001, ηp2 = .18; see Panel A of Fig. 2). That is, participants in
the positive mood condition reported marginally lower mental deple-
tion after receiving information that positive mood is restorative
(t(51)=1.66, p= .10), whereas participants in the negativemood con-
dition reported lower mental depletion after receiving information that
negative mood is restorative (t(45) = 5.47, p b .001).

Working memory performance. Analysis of the working memory perfor-
mance data revealed nomain effect of either mood (F b 1, p= .63, ηp2 =
.00) or expectancy (F b 1, p= .94, ηp2= .00), but did reveal the predicted
Mood × Expectancy interaction (F(1,96) = 12.71, p = .001, ηp2 = .12;
see Panel B of Fig. 2). As such, participants in the positivemood condition
demonstrated greater working memory performance after receiving
information that positive mood is restorative (t(51) = 2.91, p = .01),
whereas participants in the negative mood condition demonstrated
greater working memory performance after receiving information that
negative mood is restorative (t(45) = 2.20, p = .03).

Anagram performance. Analysis of the anagram performance data re-
vealed nomain effect of either mood (F b 1, p= .51, ηp2= .00) or expec-
tancy (F b 1, p= .53, ηp2= .01), but again revealed the predictedMood×
Expectancy interaction (F(1,96) = 19.69, p b .001, ηp2 = .17; see Panel C
of Fig. 2). Specifically, participants in the positive mood condition
showed better anagram performance after receiving information that
positive mood is restorative (t(51) = 2.57, p = .01), whereas partici-
pants in the negative mood condition showed better anagram perfor-
mance after receiving information that negative mood is restorative
(t(45) = 3.85, p = .001).4

To examine the extent of self-control restoration across conditions,
we conducted a series of analyses comparing the anagram performance
of our experimental conditions with depleted and non-depleted con-
trols. First, we assessed the anagram performance of our control condi-
tions, which showed a significant effect (t(49)=−2.25, p= .03); non-
depleted controls (M = 11.08, SD= 5.87) performed significantly bet-
ter than did depleted controls (M = 8.08, SD= 3.14). Second, we sub-
mitted the anagram performance for all six conditions to a one-way
ANOVA, which was significant (F(5,144) = 5.12, p b .001, ηp2 = .15). A
series of planned contrasts showed that participants whose current
mood was associated with restoration performed significantly better
than depleted controls (t(144) = 3.12, p = .002), participants whose
current mood was not associated with restoration did not differ in per-
formance from depleted controls (t b 1, p = .49), and the performance
of the two aforementioned groups (i.e., those whose mood was associ-
ated vs. unassociated with restoration) significantly differed from one
another (t(144) = 2.52, p = .01).

Motivation. Analysis of the motivation index revealed no effect of mood
(F(1,96)=1.08, p=.30, ηp2= .01), expectancy (F b 1, p=.76, ηp2= .00),
or the Mood × Expectancy interaction (F b 1, p = .40, ηp2 = .01).

Conservation. Analysis of the conservation index revealed no effect of
mood (F b 1, p = .47, ηp2 = .01), expectancy (F b 1, p = .47, ηp2 = .01),
or the Mood × Expectancy interaction (F(1,96) = 1.63, p = .21, ηp2 =
.02).

Mediation analyses. We first assessed the mediational impact of the
Mood × Expectancy interaction on working memory performance
through perceivedmental depletion by conducting a series of regression
analyses. As noted, theMood×Expectancy interaction significantly pre-
dicted both working memory performance (β = .63, t(96) = −3.57,
p = .001) and perceived mental depletion (β = − .76, t(96) = 4.56,
p = .001). Additionally, perceived mental depletion predicted working
memory performance (β = − .28, t(98) = −2.88, p = .01), such that
greater perceptions mental depletion were related to decreased work-
ing memory performance. When the interaction term and perceived
mental depletion were simultaneously entered in a regression
predicting working memory performance, the interaction term contin-
ued to predict working memory performance (β = .50, t(95) =
−2.57, p= .01). However, themediating pathway from the interaction
term toworkingmemory performance through perceived depletion did



5 Although we did not find support for motivation or conservation as mechanisms un-
derlying the effects under study, these and other psychological constructs clearly have a
role in self-control change within particular contexts. For instance, motivation (DeWall,
Baumeister, Mead, & Vohs, 2011; Muraven & Slessareva, 2003), construal level
(Schmeichel & Vohs, 2009), and self-awareness (Otten et al., 2014) have been implicated
as catalysts of self-control change following particular experimental manipulations.
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not include zero (CI: 0.16 to 2.34), suggesting that the effect of the inter-
action was mediated by perceived mental depletion.

To assess the influence of working memory performance on ana-
gramperformance, we entered theMood×Expectancy interaction, per-
ceived mental depletion, and working memory performance into a
simultaneous regression model predicting anagram performance (for
a similar procedure, see Clarkson, Tormala, & Leone, 2011). The analysis
revealed a significant effect of working memory performance (β= .24,
t(95) = 2.38, p = .02), no effect of perceived depletion (β = − .11,
t(95) = 1.07, p = .29), and a significant interaction between mood
and expectancy (β= .68, t(94)= 3.48, p= .001). Moreover, the medi-
ating pathway from the interaction term to anagram performance
through working memory performance while controlling for perceived
mental depletion did not include zero (CI: .02 to 1.30). Combined with
the previous mediation analysis, these findings suggest that the effects
of the Mood × Expectancy interaction on anagram performance were
due to perceived mental depletion's influence on working memory
performance.

Discussion

The data from Study 4 demonstrate that mood-induced self-control
restoration depends on the activation of a restorative expectancy. In-
deed, the activation of a restorative expectancy led to evidence of self-
control restoration on perceptual (i.e., decreased perceived depletion),
cognitive (i.e., increased working memory capacity), and behavioral
(i.e., increased task performance) metrics. These data therefore rein-
force the role of positive mood in self-control restoration (Tice et al.,
2007), but suggest that these effects depend upon conventional expec-
tancies concerning mood's influence on mental energy. Specifically,
when participants expected positive mood to elicit mental restoration
(i.e., an expectancy endorsed by the majority of participants in Studies
1 and 2), our data support the notion that positive mood improves per-
ceptual, cognitive, and behavioral responding relevant to self-control
exertion. However, when participants expected negative mood to elicit
mental restoration (i.e., an expectancy held by nearly no participants
in Studies 1 and 2; see Footnote 1), this pattern of data was reversed,
and instead showed that negative mood led to self-control restoration.

In addition to demonstrating the moderating influence of expectan-
cies on mood-induced self-control restoration, Study 4 underscores the
process by which such expectancies exert their behavioral impact: via
changes in perceived mental depletion and working memory capacity.
Participants who believed that their current mood state, whether posi-
tive or negative, was associated with mental restoration perceived
themselves as less mentally depleted. This change in perceived deple-
tion, in turn, expanded the availability of participants' workingmemory
capacity, which ultimately produced improvements in behavioral per-
formance. These findings overlap considerably with extant work on ex-
pectancies both within and outside the domain of self-control exertion,
such that if expectancies can influence perceptual experience, then al-
tered perceptions can directly impact subsequent cognitive and behav-
ioral outcomes (Clarkson et al., 2010; Clarkson, Hirt, Chapman, & Jia,
2011; Job et al., 2010; Meissner et al., 2011).

General discussion

Four studies suggest that, although positive mood has the potential
to improve self-control exertion following mental depletion, this im-
provement is contingent upon one's expectancies of mental energy
change. Across a variety of empirical approaches, we found that individ-
uals hold robust expectancies regarding the mental effects of positive
and negativemood states (Studies 1–2), and found that these expectan-
cies modulate the downstream perceptual, cognitive, and behavioral
consequences associated with these mood states (Studies 2–4). Thus,
positivemoodwas conducive to self-control restorationwhen naturally
or experimentally associatedwithmental restoration,whereas negative
mood was not conducive to self-control restoration when naturally or
experimentally associated with mental depletion.
Implications

Taken together, the present findings expand theory on the influ-
ences of mood, expectancies, and perceivedmental depletion in the do-
main of self-control change. For one, they offer novel evidence
concerning the operation of expectancies in the self-regulatory conse-
quences of positive and negative mood states. That is, because these
mood states are associatedwith divergent expectancies of general ener-
gy change (Cunningham, 1988; Rimé et al., 1990; Shaver et al., 1987),
we found that they are also associated with divergent expectancies of
mental energy change. More specifically, participants expected positive
mood states to facilitate mental energy restoration, whereas they ex-
pected negative mood states to facilitate mental energy depletion
(Studies 1–2). Furthermore, these expectancies of mental energy
change modulated the influence of mood on subjective mental fatigue,
such that participants whomost strongly endorsed the conventional re-
lationship between positive mood and mental energy restoration were
those participants most likely to experience recovery from subjective
mental fatigue after a positive mood manipulation (Studies 2 and 4).
These findings are representative of emerging work on the importance
of psychological processes in modulatingmental depletion and restora-
tion effects (Clarkson et al., 2010; Inzlicht & Schmeichel, 2012; Job et al.,
2010; Job et al., 2013; Kurzban, 2010;Muraven et al., 2008), and overlap
considerably with other research suggesting that restorative expectan-
cies mobilize perceptual changes predictive of corresponding restora-
tion (Aslaksen & Flaten, 2008; Crum & Langer, 2007; Crum et al., 2011;
Draganich & Erdal, 2014).5

The present work also extends the breadth of expectancy effects
within the domain of self-control. Indeed, just as people hold general
expectancies concerning the nature of mental energy (Job et al., 2010,
2013;Martijn et al., 2002), we found that people hold specific expectan-
cies concerning the mental energy influence of particular psychological
experiences (e.g., positive and negative mood). Given the dearth of re-
search on these specific expectancies of mental energy change, we fur-
ther explored one potential pathway by which they can ultimately
impact self-control. Our results suggest that expectancies of mental en-
ergy change exert their primary impact on perceived mental depletion
(Study 2), and perceived depletion then modulates cognitive and be-
havioral responding in manners predictive of self-control outcomes
(Studies 3–4). This process evidence expands empirical work on expec-
tancy effects within self-control exertion, such that expectancies can
alter both the extent to which an individual feels mentally depleted
(Clarkson et al., 2010), as well as the extent to which such feelings im-
pact behavioral performance (Job et al., 2010).

Because our findings highlight the role of expectancies and per-
ceived mental depletion in self-control change, they are difficult to rec-
tify with a strict resource-contingent theory of self-control exertion.
That is, although there certainly exist physiologicalmechanisms capable
of explaining the relationship between mood and self-control exertion
(Thayer, 1989; Fredrickson, 2001), such mechanisms do not easily ex-
plain the role of personally-endorsed (Study 2) or experimentally-
manipulated (Study 4) expectancy information in moderating mood's
self-control consequences. Rather, this type of psychological modera-
tion suggests an interactive process of self-control, in which internal
physiological states and ongoing information processing systems com-
municate dynamically to alter the availability, mobilization, and
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expenditure of executive functioning resources (Beedie & Lane, 2012;
Inzlicht & Schmeichel, 2012, 2013; Inzlicht, Schmeichel, & Macrae,
2014; Kurzban, 2010; Kurzban, Duckworth, Kable, & Myers, 2013). As
such, even if a particular experience catalyzes physiological processes
predictive of self-control exertion, cognitive factors at both the individ-
ual and situational level canmodulate these processes inways that sub-
stantially alter subjective and behavioral responding (Clarkson et al.,
2010; Clarkson, Hirt, Chapman, & Jia, 2011; Job et al., 2010, 2013;
Martijn et al., 2002;Muraven et al., 2006;Muraven& Slessareva, 2003).6

Limitations

Although the present findings offer evidence for expectancy-driven
self-control exertion, it is important to note some limitations of our ap-
proach. For one, likemuch research on the role of expectancies in cogni-
tive and behavioral change (Enck, Benedetti, & Schedlowski, 2008;
Meissner et al., 2011; Stewart-Williams & Podd, 2004), our findings
are open to questions of demand effects. Anticipating this potential
issue, we took several precautionary measures to limit the influence of
such effects in our studies. For instance, Study 1 measured expectancies
regarding positive and negative mood among separate participant
groups, Study 2 measured expectancies in a pre-testing session several
weeks prior to a mood manipulation protocol, and Study 3 excluded
the use of expectancy measures entirely. Finally, because Study 4 ma-
nipulated expectancies explicitly, the operation of demand characteris-
tics is relatively indistinguishable from the effectiveness of the
manipulation itself. Nonetheless, given that expectancy effects are ulti-
mately reliant upon the activation of explicit information (Colloca &
Benedetti, 2005; Finniss et al., 2010; Meissner et al., 2011), we feel con-
fident that our methodological approach adequately balanced concerns
associated with experimental demand and external validity.

Second, our findings align with self-control research that has ob-
served perceptual and behavioral assimilation towards expectancy in-
formation (Job et al., 2010; Martijn et al., 2002), yet other research in
this domain has observed perceptual and behavioral contrast effects
from similar types of expectancy information. One particularly relevant
set of contrast effects is outlined by Clarkson et al. (2010) who find that
depleted participants exert greater self-control after reading that a pre-
vious experience was mentally depleting. We believe that a critical dif-
ference between their approach and ours, and one that explains
corresponding differences in perceptual and behavioral outcomes, con-
cerns the type of experimental tasks for which participants received
feedback. On one hand, previous work observed contrast effects when
the mental energy feedback concerned a discrete stimulus that was re-
moved from the subsequent situation (e.g., the color of paper the deple-
tion task was completed on), such that participants distinguished their
current state from the influence of a distinct previous experience
(Clarkson et al., 2010; Clarkson, Hirt, Chapman, & Jia, 2011). On the
other hand, the present work observed assimilation effects when the
mental energy feedback concerned a continuous stimulus that persisted
into the subsequent situation (i.e., an ongoing mood state), such that
participants associated their current state with the influence of an en-
during experience. This discrepancy in perceptual reactions to discrete
and continuous experiences is supported by research suggesting that
self-regulatory exertion varies as a function of an experience's temporal
features (Labroo & Mukhopadhyay, 2009; Tice et al., 2001; Winterich &
Haws, 2011), such thatmore persistent experiences exert a stronger as-
similative influence on subsequent outcomes.
6 The relative spontaneity by which we observed self-control changes within Studies 3
and 4 provides additional evidence against a physiological explanation for our findings.
That is, a 5minmoodmanipulation (Study 3) or this manipulation combinedwith a short
expectancy manipulation (Study 4) led to immediate changes in self-regulatory perfor-
mance, whereas previous work suggests that physiological processes underlying self-
regulatory performance should require at least 10–20 min to impact participant
responding (Dvorak & Simons, 2009; Gailliot et al., 2007, 2009; Masicampo & Baumeister,
2008; Molden et al., 2012; Schimmack, 2012).
A final limitation of the present study concerns our focus on positive
and negative mood valence. Although most explorations of mood-
driven effects within the domain of self-control have relied upon a
valence-based approach (e.g., Fredrickson et al., 2000; Labroo &
Mukhopadhyay, 2009; Tice et al., 2007), there is nonetheless other
work that has benefitted from exploring the influence of more specific
transient states (e.g., mindfulness, Friese, Messner, & Schaffner, 2012;
aggressiveness, DeWall, Baumeister, Stillman, & Gailliot, 2007). As
such, our findings provide evidence regarding the role of expectancies
towards generalmood states (i.e., positive or negative), but they are rel-
atively silent regarding the role of expectancies towards specific emo-
tional states (e.g., joy, anger, depression). Because emotions vary in
terms of both affective valence and arousal, the present approach repre-
sents only one step towards understanding the operation of expectan-
cies within a larger class of emotional experiences. We would
anticipate that emotions differing in arousal are also likely to differ in
terms of their presumedmental energy influence, such that those asso-
ciated with high arousal will be those most likely to activate expectan-
cies of mental energy restoration.

Future directions

The present work offers a promising starting point for exploring the
role of expectancies within self-control change more generally. To
begin, our approach readily applies to other experiences associated
with self-control change, such that future work could examinewhether
experiences predictive of mental depletion (e.g., dietary restraint,
Kemps, Tiggemann, & Grigg, 2008; interracial interactions, Richeson &
Shelton, 2003; social ostracism, Ciarocco, Sommer, & Baumeister,
2001) or mental restoration (e.g., interpersonal power, DeWall et al.,
2011; short breaks, Tyler & Burns, 2008; self-affirmation, Schmeichel
&Vohs, 2009) are associatedwith corresponding expectancies of energy
change. In the case that explicit expectancies of energy depletion or res-
toration exist towards such experiences, future work could also exam-
ine the features that cause such expectancies to most strongly predict
subjective and behavioral outcomes. That is, even if most people en-
dorse a similar energetical expectancy towards a given experience, the
association between this expectancy and subsequent behavior may
vary according to the extent expectancies are consciously activated
within a particular context. For instance, less explicit positive mood in-
ductions (e.g., gift receipt, Tice et al., 2007; funny videos, Fedorikhin &
Patrick, 2010) may be decreasingly likely to activate expectancies
aboutmood's cognitive effectswhen compared tomore explicit positive
mood inductions (e.g., experiential recall, Studies 2–4).

Just as expectancies of mental energy change can vary as a func-
tion of the stimulus and context under study, these expectancies
may also vary as a function of individual differences. For one, given
the centrality of willpower beliefs in the emergence of self-control
depletion and restoration effects (Job et al., 2010, 2013; Vohs et al.,
2012), future work could explore the extent to which these general
beliefs about mental energy depletion interact with domain-
specific beliefs of mental energy change to produce novel patterns
of responding. Additionally, this type of individual-difference per-
spective can be broadened to assess whether various person-level
factors associated with self-regulatory exertion (e.g., trait self-control,
Tangney, Baumeister, & Boone, 2004; anxiety, Maner, Gailliot, Menzel,
& Kunstman, 2012) predict energetical expectancies within particular
cognitive and behavioral domains (Egan & Hirt, in press). Such exami-
nations would afford a better understanding of how expectancies are
formed and changed as a function of an individual's beliefs, experiences,
and social surroundings (e.g., Augustine & Larsen, 2011).

Finally, although our findings suggest that working memory capaci-
ty plays a critical role in the downstream influence of perceived mental
depletion (see also Clarkson et al., 2010; Clarkson, Hirt, Chapman, & Jia,
2011; Job et al., 2010), the pathway linking perceptions of fatigue and
cognitive performance is relatively unspecified. One possibility is that
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perceived mental depletion modulates internal monitoring processes,
such that an attribution of fatigue increases the monitoring of mental
resource availability or upcoming task demands (Job et al., 2010;
Muraven et al., 2006), either of which has the potential to restrict
higher-order mental functioning (Wegner et al., 1987). Another possi-
bility is that perceptions of mental depletion modulate the opportunity
costs of difficult cognitive ability tasks (Kurzban et al., 2013), such that
the experience of mental depletion shifts implicit or explicit motivation
towards less cognitively taxing actions (Hofmann, Rauch, & Gawronski,
2007; Muraven & Slessareva, 2003), either of which can diminish one's
performance on challenging cognitive tasks. Regardless of the veracity
of these possibilities, the direct link between subjective fatigue and cog-
nitive/behavioral performance remains an elusive, yet highly valuable,
objective of scientific inquiry (Hockey, 2011).

Conclusion

An individual's mood is a highly influential state with implications
for a host of behaviors, including self-control. Our intent was to under-
stand why positive and negative mood states elicit differential conse-
quences for self-control exertion. Across four studies, we explored the
possibility that positive and negative mood states elicit differential ex-
pectancies of mental energy change. Our findings suggest that these ex-
pectancies are relatively robust, and that they are capable of activating
perceptual and cognitive processes relevant to self-control change. We
believe such results offer a novel perspective onmood-induced changes
in self-control, and we hope they spur novel theoretical and empirical
approaches towards the understanding of self-control more broadly.
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Appendix 1

Questions regarding expectancies of restoration for positive or neg-
ative mood (Study 1).

1. Being in a positive (negative) mood gives me more mental energy
than normal.

2. Being in a positive (negative) mood makes me work harder than I
would normally work.

3. Being in a positive (negative) mood has beneficial effects on my
mental state.

4. Being in a positive (negative) mood makes me more mentally tired
than normal (RC).

5. Being in a positive (negative) mood makes me less mentally tired
than normal.
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