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We examined the relationship between mind wandering, metacognition and creativity in 116 university and 117
vocational Chilean students. They took a test of divergent thinking, a test of creative problem solving and a fluid
intelligence test. Additionally, they answered mind wandering, metacognition, and reading difficulties self-report
scales. We performed multivariate analyses of variance, hierarchical regression models and tests of moderation.

Fluid intelligence predicted performance on both creativity tests. The reading difficulties scale predicted the test
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of creative problem solving but not the test of divergent thinking. Mind wandering significantly predicted both
creativity measures above the contribution of fluid intelligence and reading difficulties. Metacognition did not
significantly predict the measures of creativity. The type of school where the participants studied moderated
the effect of metacognition on creativity. We discuss the implications of these results for research and assessment
on mind wandering, metacognition and creativity.

© 2016 Published by Elsevier Inc.

1. Introduction

During the last decade there has been an increased interest in in-
vestigating the nature of mind wandering, its biological foundations
and its impact on cognitive processing (Smallwood & Schooler, 2006;
Smallwood, Schooler, & Fiske, 2015). Despite these advances, the ed-
ucational consequences of mind wandering are yet to be fully recog-
nized and explored (Immordino-Yang, Christodoulou, & Singh,
2012). Most of the educational research on mind wandering has em-
phasized its negative consequences, especially on academic tasks re-
quiring a strong attentional component (Smallwood, Fishman, &
Schooler, 2007). That is not surprising. School learning is highly de-
pendent on focused and sustained attention and mind wandering is
“a situation in which executive control shifts away from a primary
task to the processing of personal goals” (Smallwood & Schooler,
2006, p. 946). When mind wandering, the student's attentional
focus shifts away from those stimuli relevant for learning or
assessment.

Since mind wandering is more frequent during instruction than
other activities, several studies have explored the impact of mind
wandering on learning from a lecture (Szpunar, Moulton, &
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Schacter, 2013). As the time passes during a lesson, mind wandering
increases and memory for content diminishes (Risko, Anderson,
Sarwal, Engelhardt, & Kingstone, 2012). And as the frequency of
self-reported task unrelated images and thoughts augments during
lectures, students display worse academic performance in course ex-
aminations (Lindquist & McLean, 2011). Learning from a lecture is
not the only educational process affected by mind wandering. It neg-
atively impacts performance on standardized academic achievement
tests (Mrazek et al., 2012), affects the ability to build a mental model
of a narrative (Smallwood, McSpadden, & Schooler, 2008) and im-
pairs reading comprehension, especially of difficult texts (Feng,
D'Mello, & Graesser, 2013). Specifically, the detrimental effects of
mind wandering on reading are heightened in situations where par-
ticipants lack comprehension-monitoring strategies (Smallwood et
al., 2007).

This view of mind wandering as harming educational perfor-
mance is consequence of a bias associated with the study of cogni-
tion in terms of information processing in analytical tasks, which is
characteristic of the study of human abilities (Sternberg, 1999;
Sternberg & Grigorenko, 2000). As noted below, this emphasis on
the impact of mind wandering on analytical tasks ignores its deep
neurobiological roots, its prevalence, and its role in creativity
(Baird et al., 2012). Depending on both the nature of the task and
the individuals' meta-cognitive and regulatory capacities, mind
wandering not only has costs but also potential benefits (McMillan,
Kaufman, & Singer, 2013; Schooler et al., 2011). Unless a more
diverse picture of relevant educational tasks and activities consid-
ered, our knowledge of the impact of mind wandering will remain
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limited. In order to contribute to the growing literature addressing
its educational consequences, this study investigates the impact of
mind wandering on divergent thinking and creative problem solv-
ing. Additionally, it assesses whether this impact is similar or oppo-
site to that of metacognition.

1.1. Mind wandering and creativity

Mind wandering is not a monolithic phenomenon with purely neg-
ative consequences. Thus, a number of researchers have begun to un-
cover positive aspects of this process (e.g., Baird, Smallwood, &
Schooler, 2011; Baird et al., 2012; Cosmelli & Preiss, 2014; Feng et al.,
2013; Mooneyham & Schooler, 2013). Emphasis on the constructive di-
mension of mind wandering is not new. It was initially highlighted by
work advanced during the 60s and 70s by Jerome Singer and his col-
leagues (McMillan et al., 2013). Today, three lines of research show
that mind wandering is not simply a disruptive process or a mere epi-
phenomenon of mental life. Quite the contrary, they show that it plays
an adaptive psychological role. These include work on its neurobiologi-
cal roots, its resilience in everyday life, and its positive consequences on
creativity.

First, substantial evidence points to the deep neurobiological
roots of mind wandering. Researchers have described what is now
known as the brain's default network, a baseline default mode of
brain function during the awake but resting state that shows reduced
activity during specific goal-directed behaviors (Gusnard, Akbudak,
Shulman, & Raichle, 2001; Raichle & Snyder, 2007; Raichle et al.,
2001). The activity of this brain network correlates with self-referen-
tial emotionally charged thoughts (Gusnard et al., 2001), is associat-
ed to the evaluation of possible future scenarios (Buckner, Andrews-
Hanna, & Schacter, 2008) and is increased during periods of mind
wandering (Gusnard et al., 2001). Furthermore, it has been observed
that neuronal connectivity between these regions correlate positive-
ly with general intelligence and creativity (Takeuchi et al., 2011a).
Additionally, more creative individuals maintain a higher level of ac-
tivity in the posterior regions of the brain network when performing
working memory tasks (Takeuchi et al., 2011b). Second, mind wan-
dering is extremely resilient in a diversity of conditions, both every-
day and experimental. The seminal studies of daydreaming
(McMillan et al., 2013; Pope & Singer, 1978; Singer, 1974, 1975) as
well as more recent work (Kane et al., 2007), suggest that people
are in a state of mind wandering a large part of their waking time.
Mind wandering and thoughts unrelated to the task never disappear
in experimental conditions where participants must perform com-
plex or demanding tasks (Christoff, Gordon, Smallwood, Smith, &
Schooler, 2009; McVay & Kane, 2012).

Yet, “not all mind wandering is created equal” (Seli, Carriere, &
Smilek, 2015, p. 750). There are individual differences concerning
mind wandering's characteristic contents and these differences are
relevant to assess how adaptive mind wandering is. Singer (1975),
using the Imaginal Processes Inventory (McMillan et al., 2013), clas-
sified mind wandering in three types: two more negative, focused ei-
ther on tortured self-examination or anxious self-doubting, and one
more positive, reflecting an acceptance of inner experience and elab-
orated imagery and fantasy, probably more related to creativity. A
more recent distinction is that between intentional (or deliberate)
versus unintentional (or spontaneous) mind wandering (Seli et al.,
2015). The former is characteristic of creative work: artists and cre-
ative writers are prone to engage in volitional daydreaming
(McMillan et al., 2013). Not surprisingly, artists are more open to
fantasy and imagination than non-artists (Feist, 1999) and guided
imagery has been used to enhance creativity (Singer & Barrios,
2009). Still, not only deliberate mind wandering is linked to creativ-
ity. Spontaneous mind wandering is associated to creativity, particu-
larly during the incubation of new ideas (Baird et al., 2012). And not
only professional creators engage in incubation processes: “people

spend more of their daily lives engaged in an incubation-like state
than they probably realize: People typically are only consciously
aware of one-half of their mind wandering episodes. This suggests
an interesting possibility that creativity researchers might study fur-
ther: these brief episodes of mind wandering may provide the mind
with moments of ‘mini incubation’ that contribute to creative
thought, by temporarily taking conscious attention away from the
problem at hand and providing a brief opportunity for insight to
occur” (Sawyer, 2011, p. 146). The positive impact of mind wander-
ing on incubation depends on variables such as the type of the task
and the cognitive load. A meta-analysis performed on 117 studies re-
vealed that incubation periods of high or low cognitive demand
might have different effects depending on the task type. The incuba-
tion process benefits more divergent thinking tasks than linguistic or
visual insight tasks. Additionally, longer periods of incubation with a
low cognitive load are more beneficial than brief periods of incuba-
tion or those involving a demanding task (Sio & Ormerod, 2009). In-
deed, participants that go through an incubation stage specially
designed to trigger mind wandering have a better performance on
creative tasks than those who perseverate in the problem or just
rest during that same period (Baird et al.,, 2012). Yet, there is contra-
dictory evidence. A recent study failed to replicate the relation be-
tween probe-caught mind wandering and creativity. Using
incubation tasks of varying demand, it found that the rates of self-re-
ported task unrelated thought during those tasks were not correlat-
ed with post incubation divergent thinking scores (Smeekens &
Kane, 2016).

1.2. Metacognition, mind wandering and creativity

Mind wandering has been related to the concept of meta-awareness
or metacognitive awareness, which can be defined as “one's explicit
knowledge of the current contents of thought” (Schooler et al., 2011,
p. 321). Schooler et al. (2011) theorize that meta-awareness could
help to regulate mind wandering and improve the regulation of con-
scious thought in three possible ways. First, meta-awareness could
allow the identification of mind wandering episodes and, therefore, fa-
cilitate re-engagement with the primary task. Second, when a lapse of
mind wandering finishes because of an external disruption or a low-
level monitoring process, it could trigger an illusion of control. The indi-
vidual realizes that mind wandering is taking place just before the inter-
ruption and, therefore, noticing the episode of mind wandering could
produce an illusion of control. Third, when we realize we have been
mind wandering we could engage in activities that enable us to have
more control of our cognitive activity, such as taking a break from
work or engaging in meditation. Although mind wandering and
metacognitive awareness are related, not enough is known about how
mind wandering impacts students with different metacognitive or reg-
ulatory capacities. Additionally, metacognition is related to meta-con-
sciousness but is not exactly the same. Schooler (2002) proposes that,
although metacognition may involve awareness, it often happens with-
out awareness.

Specifically, research has distinguished three dimensions of meta-
cognition: metacognitive knowledge, metacognitive experiences and
metacognitive abilities (Efklides, 2006, 2008). Metacognitive knowl-
edge refers to the declarative knowledge the subject has about him or
herself and the others as cognitive subjects (e.g., how good I am at solv-
ing equations), tasks (e.g., types of equations and their particular pro-
cessing requirements), strategies (e.g., what strategies are used to
solve them and which are the most appropriate in specific contents)
and goals (e.g., to perform well in a university admission test.) In turn,
metacognitive experiences refer to the fact that the person is aware
when she or he is processing a specific task. Finally, metacognitive abil-
ities are related to procedural knowledge. They involve the deliberate
use of strategies to control cognition, helping to regulate performance
through monitoring problem solving during a task. All these dimensions
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