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Abstract

Mind-wandering is a common everyday experience in which attention becomes disen-
gaged from the immediate external environment and focused on internal trains of
thought. This chapter reviews progress in the study of mind-wandering and its manifold
effects on cognition and affect. After summarizing key recent advances in the study of
mind-wandering, we focus on three fundamentally practical questions: (1) What are
the costs of mind-wandering for cognition and affect? (2) Is it possible to reduce
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mind-wandering with practices aimed at enhancing mindfulness? (3) What are some
possible benefits of mind-wandering that may help to mitigate its costs? This chapter
leads to the endorsement of a “middle way” approach to mind-wandering: though it
may be useful to cultivate practices for overcoming some of mind-wandering's more
disruptive consequences, we should not seek to eliminate it entirely, as it can offer some
unique benefits when carried out at the appropriate times.

1. INTRODUCTION

Consciousness not only flows like a stream (James, 1890/1950), con-
tinuously moving with ever-changing content, but also ebbs like a breaking
wave, outwardly expanding and then inwardly retreating. This perennial
rhythm of the mind—extracting information from the external world, with-
drawing to inner musings, and then returning to the outer realm—defines
mental life. But how optimal is this continuous oscillation between outward
attention and inward reflection? After all, it can be most inconvenient when
the current of internal distraction redirects the flow of consciousness away
from the demands of the moment.

“The mind seems to have a mind of its own” observed Associate Profes-
sor of Religious Studies Mark Meusse (2011) during a recent lecture on
mindfulness. Indeed, even those who have not attempted the challenge of
staying present-focused during meditation are likely familiar with the related
experience of trying to maintain undivided attention on a book or a lecture.
Despite our best efforts to maintain focus, all too often, the mind meanders
off to topics of its own choosing. The mind’s incessant propensity to wander
is an age-old lamentation. As the Buddha observed several millennia ago,
“Let the wise guard their thoughts, which are difficult to perceive, extremely
subtle, and wander at will” (as quoted in Easwaran, 2008, p. 459). More
recently, though still over a century ago, William James similarly acknowl-
edged the challenge of keeping the mind from straying, observing that “the
essential achievement of the will... is to attend to a difficult object and hold it
fast before the mind” (James, 1890/1950, p. 266).

Although the challenge of mind-wandering has been recognized for
millennia, it has only recently become subject to concerted scientific scru-
tiny. Indeed, a search of the scholarly literature reveals that in the years 2000
to the present (2013) there have been 355 peer-reviewed articles that include
the term “mind-wandering” in either the title or abstract, compared to 25 in
all the years 1920 - 1999. For sure, there were a handful of forward-thinking
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researchers such as Giambra (1995), Singer and Antrobus (1972), Klinger
(1999), and Teasdale and colleagues (1995), who conducted pioneering
research on the topic of mind-wandering. However, mind-wandering has
only recently become a mainstream topic of investigation, a trend fostered
by a growing appreciation of the ubiquity of the phenomenon and accep-
tance of the validity of self-report methods for sampling the stream of
consciousness.

So what have we learned about mind-wandering in the past decade? In
fact, quite a bit, much of it is recently reviewed elsewhere (e.g.,
Mooneyham & Schooler, 2013; Schooler et al., 2011; Smallwood, 2013).
Briefly, key advances in knowledge include the following. Although
mind-wandering may have been historically overlooked by many main-
stream researchers out of concern that it would be too difficult to study,
numerous investigations have validated self-reports of mind-wandering,
demonstrating that they reliably predict a host of changes in (a) behavioral
markers such as gaze duration (Reichle, Reineberg, & Schooler, 2010), reac-
tion time (Cheyne, Solman, Carriere, & Smilek, 2009), and performance
errors (Mrazek, Franklin, Phillips, Baird, & Schooler, 2013; Smallwood
et al., 2004); (b) physiological measures such as pupil dilation (Smallwood
et al., 2011) and heart rate (Smallwood et al., 2004); and (c) brain activity as
measured by functional magnetic resonance imaging (fMRI; Christoft,
Gordon, Smallwood, Smith, & Schooler, 2009; Gilbert et al., 2006;
Mason et al., 2007), electroencephalogram (EEG; Braboszcz & Delorme,
2011), and event-related potential (ERP; Kam et al., 2011; Smallwood,
Beach, Schooler, & Handy, 2008) techniques.

Mind-wandering has proven to be a remarkably ubiquitous phenome-
non, with experience-sampling studies suggesting that our minds are disen-
gaged from the goings-on around us between 25% (Kane, Brown, et al.,
2007) and 50% (Killingsworth & Gilbert, 2010) of our waking hours. When
individuals mind-wander, they become “perceptually decoupled,” showing
reduced responsiveness to external stimuli (Smallwood, 2013; Smallwood,
Beach, Schooler, et al, 2008; Smallwood, McSpadden, Luus, &
Schooler, 2008; Smallwood, et al., 2008). Although external processing is
curtailed, mind-wandering is associated with rich internal activity that often
entails contemplating future goals (Smallwood & Schooler, 2006) and/or
thinking about the self (Schooler, Reichle, & Halpern, 2004). Not surpris-
ingly, neurocognitive activity associated with mind-wandering closely maps
onto these behavioral findings, with evidence of depressed sensory processing
(Kam et al., 2011; Smallwood, Beach, Schooler, et al., 2008; Smallwood,
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McSpadden, Luus, etal., 2008; Smallwood et al., 2008) and increased activa-
tion of regions associated with both internal self-reflection and prospective
planning (Christoft et al., 2009).

At present, the scientific study of mind-wandering is enlivened by var-
ious theoretical debates regarding the specific cognitive processes involved
(e.g., Franklin, Mrazek, Broadway, & Schooler, 2013; McVay & Kane,
2010a, 2010b; Smallwood, 2010, 2013) and how various neurocognitive
activities interact when individuals are mind-wandering versus on-task
(Christoft et al., 2009; Gilbert et al., 2006; Mason et al., 2007,
Smallwood, 2013). However, in this chapter, we will instead focus on three
fundamentally pragmatic questions about mind-wandering, which have
important implications for a person’s quality of life, namely: 1) What are
the costs to human performance of the fact that our minds routinely drift
away from the tasks they are supposed to be attending to? (2) How might
we remedy these costs, for example, through mindfulness training? (3)
Are there any potential benefits of mind-wandering that may compensate
for some of its costs? Collectively, we hope that consideration of these ques-
tions will help to elucidate the more general problem of finding a balance
between the seemingly contradictory goals of being attentive to what we
are doing in the here and now while also allowing our minds the freedom
to wander where they like. By acknowledging the possibility that there are
some benefits associated with mind-wandering, as well as considering its
costs, we hope to articulate our lab’s relatively unique “middle way” per-
spective on mind-wandering.

2. WHAT ARE THE COSTS OF MIND-WANDERING?

During mind-wandering, cognitive resources become occupied by
internal activity unrelated to the external environment. Given this
mental state, itis little surprise that mind-wandering can significantly interfere
with the individuals’ primary task performance. Whatis perhaps more surpris-
ing is the magnitude of the disruption that mind-wandering can produce, and
the ubiquity of its impact. In this section, we consider several domains in
which disruptive effects of mind-wandering have been extensively studied,
including reading, vigilance, and mood. We then explore the more general
thesis that the capacity to control mind-wandering may represent a core cog-
nitive skill that contributes to one’s general intellectual aptitude.
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2.1. Costs for Reading

The disruptive effects of mind-wandering on reading have been thoroughly
explored in recent years (Franklin, Smallwood, & Schooler, 2011; Reichle
et al., 2010; Schooler et al., 2004; Smallwood, 2011; Smallwood et al.,
2008). In typical examinations of the effect of mind-wandering on reading,
participants are given text to read while they are periodically asked to report
whether they are mind-wandering or reading attentively. Mind-wandering
is routinely found to be associated with poor comprehension (Schooler
et al., 2004; Smallwood, McSpadden, Luus, et al., 2008; Smallwood
et al., 2008).

One reason that mind-wandering harms reading comprehension is that
mind-wandering is associated with superficial perceptual encoding
(Franklin et al., 2011; Franklin et al., 2013; Franklin, Mooneyham,
Baird, & Schooler, 2013; Reichle et al., 2010; Smilek et al., 2010). For
example, Reichle and colleagues (2010) found that the typically strong
relationship between the lexical properties of words (such as length or
frequency) and the amount of time that participants take to process them
visually is attenuated during periods of mind-wandering. In their experi-
ment, participants read Sense and Sensibility by Jane Austen, presented page
by page on a computer screen while eye movements were measured.
When participants were on-task, gaze durations were sensitive to the
lexical properties of the text in typical ways (e.g., gaze durations were
longer for less frequent words; Rayner, 1998). However, this sensitivity
was significantly diminished when participants were mind-wandering.
A similar effect has been found for reaction times in word-by-word reading
paradigms, in which participants must press a key to advance the text (pro-
viding a surrogate measure of viewing times). Moreover, Franklin and
colleagues (2011) used such reduced coupling between reaction times/
viewing times and the lexical properties of words to accurately predict
whether participants would subsequently report to be mind-wandering
while reading. Furthermore, mind-wandering episodes inferred from
reaction times in this manner were strongly associated with diminished
comprehension of the textual material, providing further support for the
relationship between mind-wandering and superficial encoding of written
material.

Interestingly, in addition to its effects on semantic processing in the visual
modality, mind-wandering can also influence how individuals speak while
reading out loud. Recently, Franklin, Mooneyham, et al. (2013) recorded
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vocal output while participants read a text passage aloud. Participants were
periodically asked to report whether they were mind-wandering. The results
showed that participants spoke with higher volume overall and with less var-
iable intonation when they were mind-wandering compared to when they
were reading attentively. This reduced variability in speech prosody parallels
the reduced sensitivity to written material during mind-wandering.

Mind-wandering has been shown not only to produce deficits in imme-
diate comprehension (e.g., causing an individual to incorrectly answer a
fact-based question about information presented just prior) but—perhaps
more significantly—also to produce deficits at more complex levels of read-
ing comprehension, such as recognizing meaning and creating models of sit-
uations and narratives. For example, one study examined participants’ ability
to detect whenever the text (a narrative about two boys attending a circus)
periodically turned to gibberish (experimentally manipulated by reordering
nouns within sentences so that the story no longer made sense). Failures to
detect instances of gibberish were associated with mind-wandering, imply-
ing participants’ ability to recognize meaning was impaired at higher levels
(such as the sentence-level) of comprehension (Schooler, Zedelius, Franklin,
McSpadden, Reichle, & Smallwood (in preparation)).

Another investigation demonstrates the effects of mind-wandering on
situational model building over the course of comprehending a prolonged
narrative, in which some critical information is merely suggested, as in a
detective story. Smallwood, McSpadden, Luus, et al. (2008; also
Smallwood et al., 2008) had participants read a Sherlock Holmes story
(The Red-Headed League by Sir Arthur Conan Doyle). Mind-wandering
was associated with an inability to correctly identify the villain in the
story over and above its negative impact on subsequent memory for
text-based facts. This implies that mind-wandering interfered with
constructing the correct situational model of the narrative. Thus, mind-
wandering appears to be associated with costs for reading comprehension
at multiple levels of the processing hierarchy, from the most basic to the
most complex.

In sum, it is clear that mind-wandering while reading comes at a cost. As
our chapter has shown, mind-wandering while reading leads to item-
specific comprehension deficits and model-building deficits and is associated
with a reduced coupling between ocular, manual, and vocal responses and
their lexical-semantic determinants. Unfortunately, such disengagement
from the external environment as is observed in reading tasks also occurs
in many other performance settings, with costs for a range of important
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functions including sustaining attention and inhibiting inappropriate
responses, regulating mood and affect, and using working memory and other
general aptitudes. We address these costs next in turn.

2.2. Costs for Sustained Attention

The sustained attention to response task (SART; Manly, Robertson,
Galloway, & Hawkins, 1999) is a go/no-go vigilance task that is commonly
used to behaviorally index mind-wandering. In this task, visual stimuli (e.g.,
digits) are presented sequentially on a computer monitor and participants are
required to withhold responses to a rare target stimulus (e.g., the digit “3”)
while responding as quickly as possible to all nontarget stimuli (e.g., all other
digits). Mind-wandering effects on SART performance are routinely
observed in distinct behavioral measures such as errors of commission (fail-
ures to withhold a response to the target), errors of omission (failures to
respond to a nontarget), reaction times (RTs) and their variability (usually
the coefficient of variation (CV), which is the standard deviation of R'Ts
divided by their mean), and anticipations (in which R Ts are too fast to plau-
sibly reflect complete sensory analysis of the nontarget stimulus, sometimes
occurring even before the nontarget stimulus has appeared). These perfor-
mance measures derived from the SART are so robustly correlated with
self-reported measures of mind-wandering that they are frequently used as
indirect markers of mind-wandering, as an equivalent substitute for self-report
experience-sampling procedures. Importantly, these distinct SART measures
have been used to support theoretical differentiation of the potentially mono-
lithic construct of mind-wandering: For example, it has been proposed that
commission errors reflect a pronounced state of task disengagement while
increased RT variability reflects a lesser degree of disengagement (Cheyne
et al., 2009; Mrazek, Smallwood & Schooler, 2012; Smallwood et al.,
2004). Thus, there 1s much evidence that mind-wandering brings costs for
the ability to sustain attention, in ways that range from subtle to gross.

2.3. Costs for Mood and Affect

The effects of mind-wandering not only are limited to cognitive perfor-
mance but also are associated with negative changes in mood and affect.
Recent evidence suggests that individuals are generally less happy when they
are mind-wandering than when they are not. Inducing negative mood
increases mind-wandering (Smallwood, Nind, & O’Connor, 2009). More-
over, a large online experience-sampling study by Killingsworth and Gilbert
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(2010) has verified the generality of the relationship between negative mood
and mind-wandering. Using a web-based cell phone application,
Killingsworth and Gilbert administered probes to individuals at random
times as they went about their daily lives. An important finding was that peo-
ple reported being less happy when mind-wandering. Strikingly, mind-
wandering accounted for more than twice as much variance in happiness
ratings as did the actual nature of people’s activities at the time of
questioning. Moreover, time lag analyses suggested that mind-wandering
preceded negative mood and not the other way around. Altogether,
Killingworth and Gilbert’s findings show that mind-wandering imposes sig-
nificant costs for individuals as it is often accompanied by negative mood and
affect. However, this relationship can be perhaps qualified when the content
of mind-wandering is also considered: notably, Killingworth and Gilbert
reported no difference in happiness ratings associated with on-task thoughts
versus mind-wandering about pleasant topics (a point that we will pursue in
a later section when we consider potential benefits of mind-wandering).

2.4. Costs for Working Memory and General Aptitude

The fact that mind-wandering is associated with a host of cognitive and
affective detriments suggests that it may represent a pervasive cognitive lia-
bility associated with general intellectual aptitude. Consistent with this
hypothesis, recent work from our lab (Mrazek et al., 2012) shows that
mind-wandering contributes to the strong relationship between working
memory capacity (WMC) and general fluid intelligence (gF) (Conway,
Cowan, Bunting, Therriault, & Minkoft, 2002; Engle, Tuholski,
Laughlin, & Conway, 1999). We conducted four studies to determine
whether mind-wandering is associated with worse performance on measures
of general aptitude, such as standard measures of WMC and gF (Mrazek
et al., 2012).

In the first study, we measured mind-wandering during three widely
used WMC tasks, the operation span (OSPAN), reading span (RSPAN),
and symmetry span (SSPAN; for details on all three tasks, see Redick
et al., 2012; Unsworth, Redick, Heitz, Broadway, & Engle, 2009). These
so-called “complex span” tasks require individuals to remember lists of items
in order, which are each presented in between trials of an irrelevant but
demanding mental task (e.g., verifying simple arithmetic equations). As
such, complex span tasks can be characterized as measuring the ability to
maintain information in the face of interference (Engle et al., 1999).
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Thought sampling probes were presented during each span task to assess
mind-wandering. As hypothesized, mind-wandering during testing was
associated with lower WMC span scores.

A second study examined the trial-by-trial co-occurrence of mind-
wandering and impaired WMC performance, establishing the relationship
between mind-wandering and WMC within a given individual’s perfor-
mance. Participants completed an extended version of the OSPAN with
thought-sampling probes. Trial-by-trial analyses showed that mind-
wandering on a given trial was indeed associated with worse performance
on that trial. This relationship held regardless of the difficulty (list-length)
of a given trial, reducing the force of one potential explanation, which
suggested that mind-wandering and WMUC correlate negatively because par-
ticipants who have more difficulty with the span task fail to remain engaged.
But counter to this argument, we found that performing poorly on a given
trial of the span task was associated with less mind-wandering on the subse-
quent trial, not more. Our third study showed that the eftect of financial
incentives on complex span performance (Heitz, Schrock, Payne, &
Engle, 2008) could be mediated by a reduction in mind-wandering.
Together, these results provide converging support that mind-wandering
disrupts WMC test performance.

Finally, in a fourth study, we broadened the scope of our investigation to
include additional measures of general aptitude: SAT scores and a latent var-
iable capturing the shared variance between multiple measures of general
aptitude. We embedded thought sampling into both the OSPAN and
Raven’s Progressive Matrices (RPM), a culture-fair measure of abstract rea-
soning (Raven, 1938). Following these tasks, participants logged into the
website of the university registrar’s office to report the SAT scores they
had submitted when applying for admission. As expected, WMC and gF
were positively correlated with each other and negatively correlated with
mind-wandering. Furthermore, more mind-wandering during the cogni-
tive tests was associated with lower SAT scores. Structural equation model-
ing was used to examine relationships between mind-wandering and general
aptitude at the level of latent variables. As illustrated in Fig. 1.1, we built a
model with two latent variables. The mind-wandering latent variable consisted
of the mind-wandering scores during the OSPAN and RPM. The general
aptitude latent variable consisted of WMC, gF, and SAT scores. Each of
the indicators loaded significantly on their respective constructs. At the
latent-variable level, mind-wandering predicted 49% of the variance in general
aptitude.



10 Jonathan W. Schooler et al.

0.33 0.48 055 082 054
| gFitut | | WMC.tut | | oF | |WMC| |SAT|

0.82 0.72 0.67 i 0.68

Mind
wandering

General
aptitude

-—— 0.51

-0.70

Figure 1.1 Structural equation modeling for general aptitude and mind-wandering dur-
ing testing. N=120. The path connecting the two latent variables (circles) reflects the
association between the constructs. The numbers from the latent variables to the man-
ifest variables (rectangles) indicate the loadings of each measure onto the latent vari-
able. All error terms represent unexplained variance (1-R?. gF.tut, task-unrelated
thought during Raven's Progressive Matrices; WMC.tut, task-unrelated thought during
OSPAN; gF, fluid intelligence assessed by Raven's Progressive Matrices; WMC, working
memory capacity assessed by OSPAN; SAT, Scholastic Aptitude Test scores. Reprinted
with permission from the American Psychological Association. Mrazek et al. (2012).

To summarize, the research described here demonstrates covariation
between mind-wandering and cognitive test performance, both between
and within individuals, shows that mind-wandering precedes poor perfor-
mance rather than vice versa, ruling out one alternative explanation propos-
ing that mind-wandering is a consequence rather than a cause of poor
performance. These studies converge to support the proposal that mind-
wandering is a general feature of human cognitive architecture and thus a
core dimension of general intellectual aptitude. It may be also the case that
a substantial proportion of what makes tests of general aptitude sufficiently
general is that they create a demanding task context in which mind-
wandering is highly disruptive.

General aptitude has traditionally been regarded as unchangeable. How-
ever, recent evidence indicates that intensive training on working memory
tasks can enhance information-processing capacity in a way that generalizes
to improved performance on tests of gF (Jaeggi, Buschkuehl, Jonides, &
Perrig, 2008). Similarly, the implications of our investigations of mind-
wandering in relation to general aptitude suggest that performance on tests
of general aptitude might be improved by mental training aimed at reducing
mind-wandering during cognitive testing. Remarkably, until recently, rel-
atively little progress has been made in establishing empirically validated
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strategies to reduce the costs of mind-wandering. One approach that is cur-
rently showing great promise is an age-old meditative tradition known as
practicing mindfulness. We turn to this important topic next.

3. MINDFULNESS: AN ANTIDOTE FOR
MIND-WANDERING?

Although there is ongoing disagreement as to the most privileged and
useful definition of mindfulness (Grossman & Van Dam, 2011), there is nev-
ertheless consensus from meditative traditions that sustained attentiveness
represents a fundamental element. Accordingly, we anticipated that mind-
fulness training might hold potential for reducing mind-wandering given
the apparent opposition between the two constructs. The ability to remain
mindfully focused on a task appears to be in direct opposition to the ten-
dency for attention to wander to task-unrelated thoughts. Moreover, there
is substantial empirical support for this intuitive notion. Existing work
linking mindfulness and mind-wandering has relied heavily on the mindful
awareness attention scale (MAAS; Brown & Ryan, 2003), a measure of dis-
positional mindfulness. The MAAS addresses the extent to which an indi-
vidual attends to present experience without distraction (e.g., I find myself
listening to someone with one ear, doing something else at the same time;
reverse-scored). Notably, low trait mindfulness as measured by the MAAS is
associated with fast and error-prone responding in the SART (Cheyne,
Carriere, & Smilek, 2006; Cheyne et al., 2009).

We recently conducted a comprehensive investigation into the relation-
ship between the MAAS and several different measures of mind-wandering
(Mrazek et al., 2012). All participants completed the MAAS, a mindful-
breathing task with thought-sampling probes, the SART, and a self-report
measure of trait daydreaming that has been widely used to study mind-
wandering (Mason et al., 2007). We found that individuals who reported
high levels of mindfulness during daily life also reported less daydreaming.
Furthermore, high levels of trait mindfulness were also associated with less
mind-wandering assessed by the number of task-unrelated thoughts (TUTs)
during the mindful-breathing task and fewer errors of commission and lower
RT variability during the SART. These results provide converging evi-
dence suggesting that mindfulness and mind-wandering are indeed opposing
constructs.

If mindfulness and mind-wandering are inversely related, it follows that
mind-wandering and its disruptive effects on task performance should be
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reduced by interventions that increase mindfulness. While mindfulness
training has been demonstrated to improve executive attention, perceptual
sensitivity, and sustained attention (MacLean et al., 2010; Tang et al., 2007),
the direct impact of mindfulness training on mind-wandering has been less
well examined. The benefits of mindfulness training are well documented
(for a review, see Brown, Ryan, & Creswell, 2007). Many prior studies have
used intensive meditation training, lasting months or years. However, such
long-term interventions requiring special retreat facilities are of limited prac-
ticality for many social and educational contexts where mindfulness could be
of great benefit (Brefczynski-Lewis, Lutz, Schaefer, Levinson, & Davidson,
2007; MacLean et al., 2010). Therefore, we recently examined whether a
brief mindfulness exercise can reduce mind-wandering (Mrazek,
Smallwood, & Schooler, 2012).

Participants were assigned to conditions in which they completed either
8 min of mindful-breathing or one of two control conditions: passive relax-
ation or reading. Expectation effects and demand characteristics were min-
imized by informing all participants that they were participating in a study
designed to examine the effects of relaxation on attention. In the mindful-
breathing condition, participants were instructed to sit in an upright position
while focusing their attention on the sensations of their breath without try-
ing to control the rate of respiration. Participants were asked to return their
attention to the breath anytime they became distracted. Participants in the
reading condition were asked to browse a popular local newspaper, while
those in the passive rest condition were asked to relax without falling asleep.
Subsequently, all participants performed the SART. Relative to the two
control conditions, those who did mindful-breathing exhibited enhanced
performance as measured by behavioral markers of inattention commonly
associated with mind-wandering (fewer errors of commission and lower
RT variability). The eftectiveness of this simple and brief intervention sug-
gests that mind-wandering can be reduced by basic mindfulness training,
even without a long-term commitment.

We next examined whether the reduction in mind-wandering due to
mindfulness training would generalize to improvements in core processes
like WMC and reading comprehension. In a randomized controlled inves-
tigation with undergraduate students, we examined whether a 2-week
mindfulness training course would be more effective than a comparably
demanding nutrition program in decreasing mind-wandering and improv-
ing cognitive performance (Mrazek et al., 2013). The mindfulness program
emphasized the physical posture and mental strategies of focused-attention
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meditation (Lutz, Slagter, Dunne, & Davidson, 2008). Furthermore, the
course required participants to integrate mindfulness into their daily activ-
ities by completing 10 min of daily meditation outside of class. Each class
included 10-20 min of mindfulness exercises requiring focused attention
to some aspect of sensory experience (e.g., sensations of breathing, tastes
of a piece of fruit, or sounds of an audio recording). Class content was
designed to provide a clear set of strategies and a conceptual understanding
of how to practice mindfulness. As illustrated in Fig. 1.2, we found that
mindfulness training improved performance on both the measure of
WMC and the test of reading comprehension (adapted from the Graduate
Record Examination). Mindfulness training also reduced mind-wandering
during these tasks as assessed by concurrent and retrospective measures. Crit-
ically, improvements in WMC and GRE scores following mindfulness
training were statistically mediated by reduced mind-wandering and were
so specifically for those individuals who were most prone to distraction at
pretesting. This suggests that mindfulness-based interventions do not only
benefit individuals who are already proficient at attentional control.

More generally, however, these results speak to the malleability of general
aptitude. The goal of training studies is often to demonstrate a transfer of
improvement beyond the trained task to an unpracticed task measuring the
same ability, thereby ruling out explanations based on task-specific learning
or strategies (Klingberg, 2010). Likewise, our results show the desired “far
transfer” effects: cognitive enhancements associated with mindfulness training
not attributable to overlap between training and testing contexts. In sum, our
results suggest that training to enhance attentional focus may be a key to
enhancing cognitive skills that were until recently viewed as immutable. Thus,
there are good reasons to be optimistic about mind-wandering: it indeed
appears that many of its documented costs for perception, cognition, and
action can be remedied by applying an age-old antidote known as mindfulness.

3.1. Clinical Applications: Mind-Wandering, Meta-Awareness,
and ADHD

‘We have shown in this chapter that mind-wandering is a major cognitive chal-
lenge that can disrupt performance across a broad range of activities and that
mindfulness may help to serve as a partial antidote for it. Our observations
imply, first, that individuals who are particularly troubled by mind-wandering
may experience the impact of this deficit throughout their daily lives and, sec-
ond, that some of these individuals might spontaneously learn to engage in
mindfulness-like strategies in order to gain better cognitive control. We
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(Franklin et al., in preparation) explored these issues within a population that is
especially prone to mind-wandering: individuals who suffer symptoms associ-
ated with attention-deficit/hyperactivity disorder (ADHD).

ADHD is characterized by inattention, hyperactivity, and impulsivity
and has been shown to be associated with increased incidence of mind-
wandering. Shaw and Giambra (1993) compared the number of off-task
thoughts for college students with a prior diagnosis of ADHD to those with-
out a prior diagnosis of ADHD but who scored high on self-report measures
suggesting ADHD symptoms and to those without a diagnosis of ADHD but
who scored low on such measures. While engaging in a simple sustained
attention task, participants were occasionally asked whether they were
mind-wandering and whether such episodes of mind-wandering were
deliberate or unintended. It was found that those students with a history
of ADHD had more reports of mind-wandering than students in either of
the control conditions, and critically, these difterences were predominantly
due to unintended TUTs.

Given the previously reviewed evidence for deficits in task performance
following mind-wandering and the apparent susceptibility of adults with
ADHD to mind-wandering, it seems plausible that mind-wandering is an
important yet underrecognized source of difficulty in the everyday lives
of individuals with ADHD symptoms (Johnston & Johnston, 2002). Fur-
thermore, given the beneficial effects that mindfulness training has shown
in ameliorating the disruptive effects of mind-wandering, we speculated that
those individuals with ADHD symptoms who have developed strategies for
mentally noting their mind-wandering episodes (known as “meta-
awareness,” Schooler, 2002; Smallwood & Schooler, 2006) might show
reduced negative effects. In other words, it may be that individuals who have
learned through experience that their minds regularly wander could acquire
a strategy of “checking in” to make sure that their minds remain on task.
Such compensatory strategies could in principle help to ameliorate the neg-
ative effects of attentional deficits that might otherwise be detrimental. The
existence of such strategies may also help to explain reductions in adult
ADHD symptoms that result from cognitive behavioral therapy (Murphy,
2005; Safren et al., 2005), which encourages patients to focus on the con-
tents of their thought.

In order to explore these issues, we (Franklin et al., in preparation) exam-
ined the relationship between mind-wandering, meta-awareness, and
ADHD symptomatology in college students both in the laboratory and in
the field. In the laboratory phase, we investigated the relationship between
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mind-wandering and ADHD with a variety of tasks and scales, in order to
measure (1) mind-wandering, (2) ADHD symptoms, (3) executive func-
tioning, (4) creativity, and (5) mood. In the field phase, we employed
experience-sampling methodology that required individuals to carry a per-
sonal data assistant (PDA) for a week that periodically prompted them with
questions about their current experience, whether they were mind-
wandering, and if they were, the degree to which the mind-wandering
was disrupting their ongoing activities. In both the laboratory and field
aspects of this investigation, after individuals were probed regarding whether
or not they were mind-wandering, they were further asked to indicate
whether they had explicitly noticed that they were mind-wandering prior
to the probe. This assessment provided us with a measure of participants’
meta-awareness of their mind-wandering (for similar applications of retro-
spective assessments of meta-awareness of mind-wandering, see Christoff
et al., 2009; Smallwood, Beach, Schooler, et al., 2008; Smallwood,
McSpadden, Luus, et al., 2008; Smallwood et al., 2008).

Overall, the results revealed a significant positive correlation between the
ADHD scale measures and reports of mind-wandering during laboratory
tasks and in daily life. The ADHD scales also correlated positively with
the mind-wandering scales, SART commission errors, reports of detrimen-
tal mind-wandering during daily life, the proportion of missed PDA probes
(i.e., those not responded to), and the PANAS negative score. Awareness of
mind-wandering was negatively correlated with the ADHD scale measures.
These findings reinforce the notion that ADHD symptoms are related to
mind-wandering both during laboratory tasks and in daily life.

To follow up on the finding that participants that scored higher on the
ADHD scales reported more detrimental effects of mind-wandering in daily
life, we used a mediational analysis to investigate the possible role of aware-
ness of mind-wandering in overcoming negative consequences of ADHD
symptoms. The results revealed that meta-awareness partially mediated
the relationship between ADHD symptoms and detrimental effects of
mind-wandering. This suggests that the detrimental effects of ADHD can
be attributed to the lack of awareness of distraction in addition to the simple
presence of distraction. Meta-awareness of mind-wandering may enable
self-regulatory processes to repair negative outcomes. If future research con-
firms this discovery, it may even be possible to alleviate some of the negative
consequences of ADHD by encouraging people to become more meta-
aware of their mind-wandering, perhaps through mindfulness training.
Again, there are reasons to be optimistic about the consequences of
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mind-wandering, to the extent that our research suggests that its detrimental
effects may be remediated through meta-awareness and mindfulness.

4. BENEFITS OF MIND-WANDERING

As portrayed in our chapter so far, research into mind-wandering has
tended to emphasize its costs. Mind-wandering is associated with a host of
negative consequences including disruptions of performance across a broad
range of domains, reduced mood, impaired general intellectual functioning,
and disruptions in everyday life experiences. So the question naturally arises:
If mind-wandering is such a disruptive activity, why do we do it so often?
Might there be beneficial aspects of mind-wandering that may help to com-
pensate for some of its disruptive consequences? We turn to this question
next, considering several domains in which mind-wandering may be func-
tional including planning for the future, creativity, and positive stimulation
by interesting thoughts.

4.1. Mind-Wandering Promotes Planning for the Future

A large proportion of the thoughts that occur during mind-wandering epi-
sodes are prospective in nature (Baird, Smallwood, & Schooler, 2011;
D’Argembeau, Renaud, & Van der Linden, 2011; Smallwood et al., 2009),
especially in cases where task demands are sufficiently lax to permit substantial
attentional resources to be directed toward an irrelevant train of thought
(Baird et al., 2011; Smallwood et al., 2009). The future-directed orientation
of mind-wandering, combined with the fact that spontaneous thoughts are
often closely coupled with individuals’ current concerns (Klinger, 1999;
McVay & Kane, 2010a,2010b; Smallwood et al., 2004), suggests that one pos-
sible function of mind-wandering lies in the anticipation and planning of per-
sonally relevant future goals, otherwise known as autobiographical planning.

Mind-wandering concurrently with a task clearly produces deficits in
performance, but this cost could be partly offset by the benefits gained
through prospective planning and mental simulation of future events. For
while mind-wandering occurs in a damaging fashion for many types of tasks,
it occurs most during tasks that impose lesser attentional and working mem-
ory demands (McVay & Kane, 2010a, 2010b; Teasdale, Lloyd, Proctor, &
Baddeley, 1993). This fact suggests that while we may not be entirely able to
choose when and where to let our minds wander, we may be most prone to
mind-wander in situations in which the nominal task is easy enough to allow
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cognitive resources to be diverted toward a potentially beneficial mind-
wandering state.

In a recent study (Baird et al., 2011), we took advantage of the prevalence
of mind-wandering episodes during a task that places relatively few demands
on cognitive resources (a choice reaction time (CRT) task; Smallwood et al.,
2009) and examined the temporal focus (i.e., past-, present-, or future-
oriented) and cognitive orientation (i.e., self-related or goal-directed) of par-
ticipants’ thoughts during the task. Several findings from this study suggest that
mind-wandering may function to help individuals plan for the future. First,
participants’ thoughts while mind-wandering were predominately future-
oriented, confirming again that people tend to think prospectively while
mind-wandering. Second, when mind-wandering thoughts were self-related,
they were most frequently future-oriented, cementing the link between
mind-wandering, personal goals, and anticipating the future. Thirdly,
thoughts that involved a combination of both self-related and goal-directed
content were more frequently future-focused than present- or past-focused.
Together, these results imply that mind-wandering indeed has a function:
it enables goal-directed planning in relation to personal concerns.

4.2. Mind-Wandering Promotes Creativity

Anecdotes of creative insights occurring during periods of listless thought
pervade the annals of the sciences. For example, Poincaré (1908) described
the insight that occurred to him as he mind-wandered while getting on a
bus, observing the following:

At the moment when | put my foot on the step the idea came to me, without any-
thing in my former thoughts seeming to have paved the way for it, that the trans-
formation that | had used to define the Fuchsian functions were identical with
those of non-Euclidean geometry.

Poincaré (1908, p. 53)

Several lines of empirical research also suggest that mind-wandering could
be linked to enhanced creativity. First, individuals with ADHD tend to score
higher on laboratory measures of creativity (White & Shah, 2006) and on
questionnaire-based assessments of achievement in the creative arts
(White & Shah, 2011) than individuals without ADHD. Second, focused
deliberation on problems can block creativity, whereas distraction can
enhance it (Dijksterhuis & Meurs, 2006). Finally, a recent meta-analysis
of the conditions that maximize incubation effects (enhanced creative prob-
lem solving following a break from the problem) found that the benefits of
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incubation intervals are greater when individuals are occupied by an
undemanding task compared to when they engage in either a demanding
task or no task at all (Sio & Ormerod, 2009). Given that mind-wandering
is more frequent in undemanding tasks than in demanding tasks (e.g.,
Mason et al., 2007; Smallwood et al., 2009), this finding suggests that one
feature that may characterize successful incubation intervals could be the
opportunity for creative mind-wandering.

In a recent experiment (Baird et al., 2012), we explicitly tested the
hypothesis that mind-wandering is associated with enhanced creativity.
We used an incubation paradigm to compare the effects of incubation tasks
that systematically varied in their levels of attentional demand and thus in
their conduciveness to mind-wandering. These filler tasks were performed
during incubation periods in the unusual uses task (UUT), a classic measure
of creativity (Guilford, 1967), typically yielding robust incubation eftects
(Ellwood, Pallier, Snyder, & Gallate, 2009; Sio & Ormerod, 2009). The
UUT requires participants to generate as many unusual uses as possible
for a common object, such as a brick, within a time limit. The originality
and diversity of responses are said to index “divergent” thinking (e.g.,
Milgram & Milgram, 1976; Wallach & Kogan, 1965).

Our results confirmed that performing an undemanding task during the
incubation period improved creative performance on the UUT to a greater
extent than performing a demanding task, resting, or taking no break
(Fig. 1.3). Importantly, the undemanding task condition was likewise the con-
dition with the highest incidence of mind-wandering, but was not associated
with more thoughts about the creativity problems (ruling out an alternative
explanation that individuals simply were able to devote more resources to
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Figure 1.3 Improvement in unusual uses task (UUT) uniqueness scores (postincubation
performance relative to baseline performance) for repeated exposure problems as a
function of incubation condition. Error bars indicate standard errors of the mean.
Reprinted with permission from SAGE Publications. Baird et al. (2012).
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Figure 1.4 Improvement in unusual uses task (UUT) uniqueness scores (postincubation
performance relative to baseline performance) for new exposure problems as a function
of incubation condition. Error bars indicate standard errors of the mean. Reprinted with
permission from SAGE Publications. Baird et al. (2012).

explicitly thinking about the prior problems). Furthermore, the improvement
on the UUT was observed only for problems that participants had been
exposed to before, but not new problems (Fig. 1.4), suggesting that the
improvement in creativity resulted from an incubation process rather than
a general increase in creative problem solving. Furthermore, we also found
that scores on the daydreaming frequency subscale of the Imaginal Processes
Inventory (a questionnaire measure that assesses individual’s tendency for
mind-wandering in everyday life; Gold & Gold, 1982) were positively cor-
related with UUT scores for both repeated exposure and new exposure prob-
lems. This last result suggests that those individuals who mind-wander more
frequently in their daily lives may also be more creative in general.

Together, these findings provide convincing evidence that conditions
that favor mind-wandering may also enhance creativity. This research helps
to establish potential benefits of mind-wandering, providing at least part of
an answer to the question of why we so frequently engage in this otherwise
seemingly dysfunctional mental state. Although mind-wandering may be
linked to compromised performance on a variety of experimenter-defined
tasks (Barron, Riby, Greer, & Smallwood, 2011; McVay & Kane, 2009) and
may be associated with depressed mood (Killingsworth & Gilbert, 2010), it
may also serve as a wellspring of creative ideas.

4.3. If Mind-Wandering Facilitates Creativity, Could There Be a
Downside to Mindfulness?

Noting that mindfulness and mind-wandering appear to be opposite tenden-
cies and that benefit of mind-wandering is its capacity to enhance creativity,
there may be paradoxical costs associated with too much mindfulness,
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namely, that it might suppress certain types of creative processes. Recently,
we completed a preliminary investigation to explore this issue. Specifically,
we wondered whether people who are chronically less mindful and hence
more prone to mind-wandering might perform better on tests of creativity.
At first glance, this proposal seems counterintuitive. After all (as reviewed in
this chapter), mindfulness is generally beneficial for cognitive abilities.
Yet, creative problem solving is special in that it does not necessarily require
the kind of controlled, analytic thought involved in many cognitive
tasks (Bowers, Regehr, Balthazard, & Parker, 1990; Kounios & Beeman,
2009; Simonton, 1975). This proposal is also consistent with the link
between ADHD and creative achievement (White & Shah, 2006, 2011).
Thus, it is possible that being chronically less mindful may help creative
performance.

To investigate individual differences in relation to creative perfor-
mance, a number of studies have focused on structural differences in the
brain. Interestingly, these studies have found that differences in creative
performance correlate positively with activation in areas associated with
the default mode network (Jung et al., 2010), which is associated positively
with mind-wandering (Christoff et al., 2009; Mason et al., 2007; Schooler
et al., 2011) and negatively with mindfulness (Brewer et al., 2011). Thus,
recent neuroanatomical evidence supports the hypothesis that individual
differences in mind-wandering and mindfulness are differentially related
to creativity. In a recent study (Zedelius & Schooler, in preparation),
we tested the relationship between creativity and mindfulness more
directly. We assessed individual differences in mindfulness using the MAAS
and measured creative problem-solving performance on the Remote
Associates Test (RAT; Mednick, 1962). The RAT is a frequently used
creativity task in which participants are shown three target words (e.g.,
“board,” “magic,” and “death”) and are asked to find a shared but usually
rather uncommon associate (“black”). Our first aim for this study was to
look at the relationship between mindfulness and overall creative
problem-solving performance. Consistent with our hypothesis, results
showed a negative correlation between mindfulness scores and RAT
performance.

Thus, this finding provides the first direct evidence that being less mind-
ful helps to be more creative. The nature of this relationship may be further
clarified by examining it in terms of different strategies that can be used to
solve the RAT problems. If mindfulness is harmful for creative tasks because
creativity does not necessarily rely on analytic thought, then lacking
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mindfulness should be beneficial when dealing with problems that are less
amenable to solution by analysis versus “insight.”

Creativity researchers have long been intrigued by the fact that the
same creative problems can often be solved through analytic thought,
much like a noncreative cognitive task, or through spontaneous insight,
typically referred to as an “Aha” experience (Aziz-Zadeh, Kaplan, &
lacoboni, 2009; Bowden, Jung-Beeman, Fleck, & Kounios, 2005;
Kaplan & Simon, 1990; Metcalte & Wiebe, 1987; Schooler &
Melcher, 1995). For example, RAT problems can be solved analytically
by searching associative networks in long-term memory, thus approaching
a solution incrementally. Alternatively, however, a solution may also come
to mind spontaneously and with sudden awareness (i.e., through insight).
Interestingly, previous research has shown that analytic and insightful
problem-solving methods within the RAT are associated with markedly dif-
ferent patterns of brain activity and that default mode network activity is
related specifically to solving the problems with insight (Kounios et al.,
2008). Based on this research, we expected that mindfulness should be
related specifically to analytic problem solving. To test this, in addition to
assessing RAT accuracy, we also asked participants after each RAT problem
whether they had solved the problem mostly analytically or mostly with
insight (Kounios & Beeman, 2009). Notably, we found that trait mindful-
ness correlated negatively with solving RAT problems through insight but
not through analysis. Thus, these findings further imply that being less mind-
ful and more prone to mind-wandering is not always a curse but can have
specific benefits for creative problem solving and in particular for using cre-
ative insight.

4.4. Is a Wandering Mind Always an Unhappy Mind?

The fact that both anecdotal and experimental evidence suggest a link
between mind-wandering and creativity also implies a potentially a more
nuanced relationship between mind-wandering and mood than has previ-
ously been suggested. As noted earlier, a number of studies have demon-
strated a negative relationship between mind-wandering and mood
(Smallwood et al., 2009; Smallwood & O’Connor, 2011; Smallwood,
O’Connor, Sudbery, & Obonsawin, 2007), the most notable of which
was the large-scale experience-sampling study of Killingsworth and
Gilbert (2010). To review, Killingsworth and Gilbert found that individuals
reported worse mood when they were mind-wandering relative to when
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they were on-task. Strikingly, even when individuals reported mind-
wandering about pleasant topics, their mood rating was never better than
when they were on-task. Killingsworth and Gilbert’s findings converge
nicely with other studies that have demonstrated a negative impact of
mind-wandering on mood; nevertheless, there is an aspect of their results
that merits further exploration. Although mind-wandering may normally
be a downer, if someone is mind-wandering about a topic that he or she
finds especially interesting, might such stimulating musings be one case
where mind-wandering is actually uplifting?

In order to explore this question, we took advantage of the fine-grained
questions included in the mind-wandering experience-sampling study that
we discussed in the previous section (Franklin, Mrazek, et al., 2013). In this
study, individuals first responded to a probe asking whether they were mind-
wandering. If they responded affirmatively, they were asked several addi-
tional questions about the quality of their mind-wandering, which included
rating their oft-task thoughts on how interesting and useful they were. Addi-
tionally, participants (regardless of whether they were mind-wandering)
were asked to rate their mood. This aspect of the study enabled us to exam-
ine (1) the general claim made by Killingsworth and Gilbert (2010) that all
mind-wandering episodes have equal or lower happiness ratings than on-task
episodes and (2) whether mind-wandering episodes that rate highly on
interest and usefulness can lead to enhanced positive mood, relative to
on-task episodes.

Consistent with Killingsworth and Gilbert’s findings, we found that
overall on-task reports had a higher positive mood rating than off-task
reports. However, the effect of a mind-wandering episode on mood was
varied based on how interesting and useful it was. Positive mood ratings
were significantly correlated with both interest and usefulness assessments
of the mind-wandering episode. Additional analyses revealed that high-
interest episodes were associated with a more positive mood than on-task
episodes, whereas highly useful episodes did not differ significantly from
on-task episodes. These results suggest that the content of mind-wandering
episodes can make a big difference for its eftects on mood and affect. Spe-
cifically, mind-wandering episodes of high interest may lead to increased
positive mood relative to being on-task. These results suggest another
potential benefit of mind-wandering: enhancing positive mood through
engaging in off-task thoughts that are personally interesting.

Having now provided multiple lines of evidence that suggests an inher-
ent functionality in mind-wandering, we will briefly speculate about two
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additional possible adaptive functions of mind-wandering: relieving bore-
dom and promoting dishabituation.

4.5. Relieving Boredom

‘We have reported in this chapter the novel finding that positive mood can be
enhanced by mind-wandering when people mind-wander about topics they
find personally interesting. This suggests more generally that a potential ben-
efit of mind-wandering may be to relieve boredom. When faced with a
tedious task or situation, our minds tend to wander, sometimes intentionally
as a form of escape. This may be adaptive: the ability of our minds to dis-
engage from the current external environment and to engage in an alterna-
tive train of thought may have evolved in part to allow us to overcome
tedium and disinterest without overtly abandoning a necessary task (perhaps
one necessary for survival or procreation). Preliminary evidence in support
of this relationship comes from a recent study (Baird, Smallwood, &
Schooler, 2010), in which we gave participants a very tedious task to work
on for a relatively long time (45 min). Comparison of the difference
between pre- and posttask assessments of mood revealed that people were
less happy overall following participation in the task. However, the magni-
tude of this drop in mood was reduced the more people mind-wandered. In
short, mind-wandering appeared to partially insulate people against the
mood-related costs of engaging in a particularly tedious task.

Mind-wandering may also relieve boredom by shortening perceived
temporal duration. While boring tasks are typically estimated to last longer
than they actually do, mind-wandering is accompanied by temporal estima-
tions that are shorter than the objective durations and more so than when
people are on-task (Mooneyham & Schooler, in preparation-b). Thus,
mind-wandering may help to speed up the perceived flow of time during
tedious or boring activities.

4.6. Promoting Dishabituation

Paradoxically, mind-wandering may promote long-term learning and mem-
ory by promoting dishabituation, which is the rerepresentation of an “old”
stimulus as “new.” Long-term learning is enhanced by “distributed” versus
“massed” practice (Cepeda, Pashler, Vul, Wixted, & Rohrer, 2006). Dis-
tributed practice is when learning episodes are more widely spaced in time,
and massed practice is when they are more closely spaced in time (Cepeda
etal., 2006). The advantage of distributed practice may stem from processing
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benefits afforded by dishabituation (Schooler et al., 2011 ). Therefore, it is
possible that mind-wandering during learning tasks may allow for periods
of dishabituation from the task, thus providing the mind with an opportu-
nity to return to the task with a refreshed capacity for attentive processing.
We conjecture that this mechanism might be similar to those that promote
creative mind-wandering during the incubation paradigm discussed earlier
in this chapter.

One way in which we (Mooneyham & Schooler, in preparation-a) are
currently testing this idea is to compare recall performance for word lists pres-
ented in massed versus distributed schedules, while measuring mind-
wandering during word list presentation. In this experiment (currently in data
collection), participants take two word recall tests, in counterbalanced order.
In one test (the massed practice condition), each of the 30 words is presented
once for 30 s, while in the other test (the distributed practice condition), each
of the 30 (different) words is presented 30 times for only 1 s at a time. Probe-
caught mind-wandering is also assessed during both rehearsal periods, and par-
ticipants are asked to recall back as many of the words as possible after each of
the approximately 15 min presentation periods. If mind-wandering serves to
promote dishabituation, then mind-wandering during massed practice, by
averting attention away and then allowing it to return to the display of a single
word, may result in the attenuation of the usual learning advantage for distrib-
uted practice. Mind-wandering during the massed practice condition may
serve to improve recall performance by causing a word that is only presented
once to “seem” to be presented more than once (by averting attention away
and then returning during the display of a single word). Furthermore, this line
of reasoning predicts that for massed practice schedules, those participants who
mind-wander the most may actually show better recall success than those who
mind-wander less often. The collection of data bearing on this hypothesis is
not yet completed; however, the thought experiment may serve to illustrate
the extent to which determining the possible beneficial aspects of mind-
wandering can lead to exciting new avenues of research. This experiment
can potentially provide evidence that mind-wandering can improve perfor-
mance beyond the level that occurs when individuals are fully on-task.

5. CONCLUSIONS: FINDING THE RIGHT BALANCE

Our chapter suggests that mind-wandering can be a major detriment
to cognitive performance and well-being, yet it may also enable future plan-
ning, facilitate creativity, and at least on occasion provide uplifting
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stimulation. The cultivation of mindfulness may help to reduce mind-
wandering and thereby provide an important antidote to some of its negative
consequences. At the same time, those who are routinely mindful may sac-
rifice some of the creativity of their more free-wheeling peers. So how then
do we find the right balance between the focus of mindfulness and the free-
dom of a mind untethered to the present?

A full answer to the question of how to optimally balance mind-
wandering and mindfulness must await further research. Such research will
need to take into account not only the range of activities that may be most
amenable to the two modes of thought but also the individual difterences.
For many people, a simple move toward greater mindfulness is likely to
afford significant benefits, reducing the many negative consequences of
mind-wandering and enhancing well-being in some of the other ways
attributed to mindfulness, such as reduced stress (Tang et al., 2007) and
improved health (Grossman, Niemann, Schmidt, & Walach, 2004). For
others, an easing up on the rigorous requirement of always being attentive
to the goings-on of the present moment might enable a freedom of thought
that enables enhanced creativity.

Ideally, techniques might be developed that could enable people to opti-
mize their mental mode for each situation. When the situation demands
attention, one may be able to learn to spontaneously maintain focus on
the task at hand; however, when task demands are more lax, mind-
wandering can be indulged without fear. Indeed, there are already several
lines of evidence suggesting that some people are particularly talented at lim-
iting their mind-wandering episodes to appropriate times. For example,
Kane, Brown and colleagues (2007) and Kane, Conway, Hambrick, and
Engle (2007) found that individuals with high WMC were more skillful than
individuals with low WMC at mind-wandering at times when such activity
was not disruptive for their primary task performance. Similarly, in their
ADHD experience-sampling study, Franklin et al. (in preparation) found
that low-ADHD participants tended to have detrimental mind-wandering
episodes that were also rated as useful (i.e., they appeared to be willing to
incur a cost to the current task in order to engage in useful mind-wandering).
In contrast, high-ADHD participants showed no relationship between how
detrimental a mind-wandering episode was and its rated usefulness. Casner
and Schooler (2013) found more examples of “strategic” mind-wandering,
in that professional pilots tended to mind-wander when their flight demands
were minimal but returned their attention to the task at hand when condi-
tions were more difficult. Perhaps, mindfulness training could be expanded
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to relax the demand of always being present in the moment and instead
encourage individuals to take stock of their experience and recognize times
when flights of fancy might be valuable.

In addition to helping people to learn to be more skillful in mind-
wandering at the right times, people might also be encouraged to engage
in topics of mind-wandering that are maximally stimulating. When people
catch their minds escaping the present, they may not necessarily need to
return the mind to the present, but if they are engaging in a nonproductive
or uninteresting topic, they might want to think about something else that
they find more engaging. Given that especially interesting mind-wandering
topics may enhance mood, people might seek to identify topics that they
find especially attractive to think about. When opportunities arise for
mind-wandering or when one catches oneself perseverating on a nonpro-
ductive topic, they might simply shift to one of their preferred topics, per-
haps to return to their original problem with a fresh outlook.

Finally, future research should take advantage of advances in technology
to help people to better recognize their mental states and adjust them accord-
ingly to the situation. As noted, a host of indirect measures have been found
to correlate with whether or not people are mind-wandering, including
behavioral markers such as gaze duration (Reichle et al., 2010), RT
(Cheyne et al.,, 2009), and performance errors (Mrazek et al.,, 2012;
Smallwood et al., 2004); physiological measures such as pupil dilation
(Smallwood et al., 2011, 2012) and heart rate (Smallwood et al., 2004);
and brain activity as measured by fMRI (Christoft et al., 2009), ERPs
(Smallwood, Beach, Schooler, et al., 2008; Smallwood, McSpadden,
Luus, et al.,, 2008; Smallwood, et al., 2008), and EEGs (Braboszcz &
Delorme, 2011). In principle, such measures could be used individually
or in combination, for example, in neurofeedback training and monitoring
protocols, in order to help people learn to notice their mind-wandering
episodes and adjust them accordingly. Experience-sampling methods could
also be used, alone or in concert with such indirect measures, to help people
learn which activities are disrupted by mind-wandering and which are
facilitated.

Given the ubiquity and impact of mind-wandering, it is encouraging that
research on this topic is becoming more commensurate with the significance
of the phenomenon. While there is much more to learn about mind-
wandering, the current state of research is sufficient to offer some practical
advice. Each of us would be advised to take heed of the fact that mind-
wandering can markedly impede our ability to perform to the best of our
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abilities. Developing the habit of mindfulness, through regularly taking note
of our thoughts and possibly initiating a meditation practice, would be helpful
for many of us. While the cultivation of mindfulness is likely to be useful, we
should not seek to eliminate mind-wandering entirely from our lives, as it may
offer some unique benefits when carried out at the appropriate times. Ulti-
mately, each one of us must determine for ourselves the optimum balance
between mind-wandering and mindfulness. Appreciating that this “middle
way” is a worthy direction may be an important first step toward finding it.
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