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Abstract Researchers have recently demonstrated that mind-
wandering episodes can vary on numerous dimensions, and it
has been suggested that assessing these dimensions will play
an important role in our understanding of mind wandering.
One dimension that has received considerable attention in
recent work is the intentionality of mind wandering.
Although it has been claimed that indexing the intentionality
of mind wandering will be necessary if researchers are to
obtain a coherent understanding of the wandering mind, one
concern is that this dimension might be redundant with anoth-
er, longstanding, dimension: namely, meta-awareness. Thus,
the utility of the argument for assessing intentionality rests
upon a demonstration that this dimension is distinct from the
meta-awareness dimension. To shed light on this issue, across
two studies we compared and contrasted these dimensions to
determine whether they are redundant or distinct. In both
studies, we found support for the view that these dimen-
sions are distinct.
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Intentionality - Tune-outs - Zone-outs - Meta-awareness

Mind wandering — the inward focusing of one’s attention — is a
common feature of human experience. In the present article,
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we focus on two important dimensions of mind wandering:
intentionality (i.e., whether it is engaged with intention) and
meta-awareness (i.e., whether an individual is aware of its oc-
currence). Although the meta-awareness dimension has long
played a pivotal role in theoretical accounts of mind wandering
(Schooler, 2002), only recently have researchers begun to focus
more prominently on the theoretical importance of the inten-
tionality dimension (Carriere, Seli, & Smilek, 2013; Forster &
Lavie, 2009; Seli, Cheyne, Xu, Purdon, & Smilek, 2015; Seli,
Risko, & Smilek, 2016b; Seli, Risko, Smilek, & Schacter,
2016; Seli, Wammes, Risko, & Smilek, 2015). However, at face
value, the dimensions of intentionality and meta-awareness ap-
pear to share considerable overlap, and there remains the pos-
sibility that they may even be completely redundant. If this were
the case, then it would suggest — contrary to recent claims (Seli,
Risko, & Smilek, 2016b; Seli et al., 2016) — that researchers
ought not to concern themselves with the intentionality dimen-
sion of mind wandering because it would provide no unique
information beyond the meta-awareness dimension. If, on the
other hand, there were evidence to suggest that these two di-
mensions are distinct, then this would provide support for the
view that both dimensions ought to be considered in theoretical
accounts of the wandering mind. To shed light on this important
issue, here we present two studies in which we compared and
contrasted the intentionality and meta-awareness dimensions of
mind wandering to determine whether they are redundant or
distinct.

The level of awareness of mind wandering

Although we are, by definition, aware of our conscious
experiences, there is evidence to suggest that we some-
times have conscious experiences in the absence of ex-
plicit consideration of what we are attending to (e.g.,
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Reichle, Reineberg, & Schooler, 2010; Schooler, 2002;
Schooler et al., 2011; Zedelius, Broadway, & Schooler,
2015). For example, consider the scenario in which you
are reading, but your attention has wandered from your
task. Although you are aware of the contents of your mind
wandering, you nevertheless fail to recognize that your
attention has wandered from the text, and this lack of
awareness is evidenced by the fact that you continue to
scan the page without processing the material being
scanned. On the basis of this and other similar situations
in which different “levels” or “states” of consciousness
are apparent, Schooler (2002) proposed a distinction be-
tween “basic consciousness” and “meta-consciousness.”
Basic consciousness, which is defined as cognitive pro-
cessing that includes “perceptions, feelings, and non-
reflective cognitions” (Schooler, 2002; p. 341), is said to
be a continuous process that occurs throughout our wak-
ing hours. Meta-consciousness, on the other hand, is said
to be a “monitoring system” that is engaged intermittently
to evaluate the contents of basic consciousness and to
consider the relation of such contents to the goals of the
individual. According to Schooler (2002), it is meta-
consciousness (or “meta-awareness”) that allows an indi-
vidual to become aware of periods of mind wandering.

To empirically demonstrate that people do in fact mind-
wander in the absence of their awareness of being in a
state of mind wandering, Schooler, Reichle, and Halpern
(2004) conducted a study in which participants read pas-
sages of text while monitoring their mental states so that
they could report any mind wandering that they experi-
enced (i.e., they were instructed to “self-catch” their mind
wandering while reading). In addition to self-catching
mind wandering, participants were presented with inter-
mittent “thought probes” that asked them to report wheth-
er they were mind wandering just prior to the presentation
of the probes. Schooler et al. found that, although partic-
ipants often caught themselves mind wandering while
reading, they nevertheless sometimes also reported mind
wandering when presented with a probe. If participants
were always aware of their mind wandering, then rather
than being caught by the probe, they would have first self-
caught their mind wandering, reported it, and presumably
returned their focus back on the task prior to the presen-
tation of the probe. Given that this was not the case (since
the probe sometimes caught people mind wandering), this
finding was taken as evidence to suggest that people
sometimes mind-wander while being completely unaware
that they are doing so.

Building on the distinction made between basic con-
sciousness and meta-awareness, Smallwood, McSpadden,
and Schooler (2007) went on to propose two states of
mind wandering that vary as a function of whether
meta-awareness is engaged. Specifically, they coined the

terms: “tune-outs” and “zone outs,” which reflect mind
wandering with and without meta-awareness, respectively.
Smallwood et al. reasoned that if these two types of
mind wandering are reflective of different processes,
then they should be dissociable, both behaviorally and
neurologically. Consistent with the idea that these two
types of mind wandering have separable properties,
Smallwood and colleagues demonstrated that, compared
to mind wandering with awareness, mind wandering
without awareness is more strongly associated with
response-inhibition failures (Smallwood McSpadden,
et al., 2007; Smallwood, McSpadden, Luus, &
Schooler, 2008) as well as reading-comprehension defi-
cits (Smallwood, McSpadden, & Schooler, 2008).
Moreover, in subsequent work, Christoff et al. (2009)
showed that tuned-out (aware) and zoned-out
(unaware) mind wandering also show different patterns
of brain activity. Taken together, these results suggest
that tuned-out and zoned-out mind wandering each have
different implications for task performance and
neurocognitive activity, and that they reflect the opera-
tion of unique cognitive processes. Importantly, this ob-
servation has in turn been taken to suggest the theoret-
ical importance of distinguishing between aware and
unaware mind wandering in investigations on the topic.

The level of intentionality of mind wandering:
Intentional versus unintentional

In his pioneering work on the topic, Giambra (1995)
made a distinction between mind wandering that is un-
controlled and that which is controlled: “TUITs [i.e.,
task-unrelated imagery and thoughts] may occupy
awareness because they capture our attention — an un-
controlled shift — or because we have deliberately
shifted our attention to them — a controlled shift” (p.
2). Although theoretical consideration of the intentional-
ity of mind wandering has largely been absent over the
past few decades, in a recent series of studies, some
researchers have revisited the distinction between inten-
tional and unintentional mind wandering (Forster &
Lavie, 2009; Seli, Cheyne, et al., 2015; Seli, Risko,
Purdon, & Smilek, 2016; Seli, Risko, & Smilek,
2016b; Seli, Smallwood, Cheyne, & Smilek, 2015;
Seli, Wammes, et al., 2015). Critically, in some of this
research it has been shown that these two types of mind
wandering appear to reflect unique cognitive experi-
ences. Indeed, it has been shown that rates of intention-
al and unintentional mind wandering can be differential-
ly affected by certain experimental manipulations
(Phillips, Mills, D’Mello, & Risko, 2016; Seli, Risko,
& Smilek, 2016b). For example, Seli, Risko, and
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Smilek (2016) showed that participants reported more
intentional mind wandering in an easy than in a difficult
task, and, conversely, more unintentional mind wander-
ing in a difficult than an easy task." Moreover, it has
been shown that intentional and unintentional mind
wandering are sometimes uniquely associated with cer-
tain variables of theoretical interest. For instance,
whereas intentional mind wandering is positively asso-
ciated with mindfulness (in particular, the non-reactivity
component of the Five Facet Mindfulness Questionnaire;
FFMQ), unintentional mind wandering is negatively as-
sociated with this same facet (Seli, Carriere, & Smilek,
2014). Finally, recent research has shown dissociations
in terms of the neural associates of intentional and un-
intentional mind wandering (Golchert et al., 2017).
Importantly, it has been suggested that these recent
demonstrations of dissociations of intentional and unin-
tentional mind wandering will play a key role in future
research on mind wandering because such dissociations
indicate that, to gain a clear understanding of the causes
and consequences of the wandering mind, researchers
need to distinguish between intentional and unintention-
al types of this experience (Seli et al., 2016b).

Juxtaposing intentionality and meta-awareness

Although the foregoing dissociations clearly indicate the
theoretical importance of indexing the intentionality and meta-
awareness of mind wandering, there nevertheless remains the
concern that indices of meta-awareness and intentionality are
actually redundant, and, hence, that making a distinction
between these two dimensions would be fruitless. Indeed, it is
reasonable to assume that a bout of mind wandering that is
engaged with intention will necessarily include meta-
awareness of its occurrence, and, conversely, that a bout of
mind wandering that is engaged without intention will neces-
sarily lack meta-awareness. While this view appears to be
incontrovertible, Smallwood (2013) has recently proposed a
nuanced theoretical view of mind wandering that takes into con-
sideration the “ignition point” and the “continuation” of a mind-
wandering episode, and this view suggests that the relation be-
tween meta-awareness and mind wandering could be more com-
plex than meets the eye. From the perspective of the ignition/
continuation distinction, the intuitive overlap between meta-
awareness and intentionality need only be observed at the onset

"It is worth noting that research has shown that when participants are given
the option to endorse a given episode of mind wandering as being both inten-
tional and unintentional, they very infrequently provide such an endorsement,
and the number of such endorsements is not significantly different from
zero (Seli, Wammes, et al., 2015). Importantly, this finding indicates that
intentional and unintentional mind wandering are independent cognitive
experiences.
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(or the “ignition point”) of the mind-wandering episode.
Following the initiation of the episode (i.c., as the episode per-
sists), however, intentionality and meta-awareness could, in the-
ory, diverge. For example, an individual may intentionally initiate
an episode of mind wandering (and hence, be meta-aware of its
occurrence), yet she might become so deeply absorbed in her
mind wandering that she eventually loses awareness of its occur-
rence. Similarly, an individual may unintentionally initiate an
episode of mind wandering, yet gain awareness of its occurrence
as the episode continues.

To date, although this latter account has gone without em-
pirical testing, there is some initial (albeit indirect) evidence in
the extant literature to support it. In particular, Smallwood
et al. (2007) examined the meta-awareness associated with
mind-wandering episodes that occurred while participants
completed a simple go—no-go task. During the task, partici-
pants were intermittently presented thought probes that re-
quired them to indicate whether any mind wandering they
experienced was associated with awareness (i.e., a tune-out)
or without awareness (i.e., a zone out). Critically, Smallwood
et al. found that when participants reported being zoned out,
they produced significantly faster response times (RTs) to the
go/no-go task than when they reported being tuned out. Given
this finding, and given the assumption that intentional and
unintentional mind wandering are redundant with tune-outs
and zone outs (respectively), one should expect to find the
same pattern of results when examining intentional and unin-
tentional mind wandering during the same go/no-go task.
More specifically, if intentional mind wandering is redundant
with tune-outs, and if unintentional mind wandering is redun-
dant with zone-outs, then one ought to find that periods of
unintentional mind wandering are associated with faster RTs
than are periods of intentional mind wandering (as in
Smallwood et al., 2007). However, in recent work, Seli,
Risko, and Smilek (2016) found no difference in go/no-go
RTs across periods during which people were engaged in in-
tentional and unintentional mind wandering, and this finding
was taken as initial evidence to suggest that intentionality and
awareness are not in fact redundant constructs. In interpreting
this finding, however, it is worth noting that Seli et al.’s con-
clusion rested upon a null result, and as such, it provides weak
evidence in support of the claim that intentionality and aware-
ness are distinct dimensions of mind wandering. Thus, it re-
mains unclear whether intentional and unintentional mind
wandering are indeed redundant with tune-outs and zone-outs.

The Present Studies

Given the potential overlap between the intentionality and
meta-awareness dimensions, as well as the purported theoret-
ical importance of indexing these two dimensions, here, across
two studies, we sought to explore whether these dimensions
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are redundant or distinct. To this end, in the first study we re-
examined data from two previously published studies: one in
which meta-awareness was examined via thought probes
(Study 1a; Seli, Cheyne, & Smilek, 2013), and the other in
which intentionality was examined via thought probes (Study
1b; Seli, Cheyne, et al., 2015). Critically, both studies
employed the exact same sustained-attention task (the
Metronome Response Task (MRT); Seli, Carriere, Levene,
& Smilek, 2013; Seli, Cheyne, et al., 2013), and in both stud-
ies, participants completed the same number of MRT trials
(900) with the same number of thought probes (18). This
overlap allowed us to examine reported rates of tuned-out
and zoned-out mind wandering in Study 1a, and to then com-
pare these to rates of intentional and unintentional mind wan-
dering in Study 1b. Here, the rationale was that if tune-outs
and zone-outs are redundant with intentional and unintention-
al mind wandering, respectively, then the relative pattern of
tune-outs to zone-outs and intentional to unintentional mind
wandering should be the same; as such, we should not observe
a study (Study 1a, Study 1b) by report type (intentional mind
wandering/tune-outs, unintentional mind wandering/zone-
outs) interaction.

In our second study, we were interested in indexing both
intentionality and meta-awareness within a single session, and
determining whether tuned-out mind wandering was some-
times associated with a lack of intention, and whether
zoned-out mind wandering was sometimes associated with
intention. Given the argument that tune-outs are always asso-
ciated with intention, and that zone-outs are always associated
with a lack of intention, such a finding would suggest that the
dimensions of intentionality and meta-awareness are not in
fact redundant.

Study 1 (reanalysis of published data)

As noted above, in Study 1 we re-examined previously pub-
lished data from two studies that indexed mind wandering via
thought probes while participants completed a sustained-
attention task (the MRT). Importantly, these two studies were
identical, except that one study indexed meta-awareness of
mind wandering (Study 1a; Seli, Cheyne, et al., 2013) whereas
the other indexed the intentionality of mind wandering (Study
1b; Seli, Cheyne, et al., 2015).2 Of primary interest here is
determining whether there is a qualitative difference between
rates of tune-outs and zone-outs, and intentional and

2 One other difference between the two studies is that, in Study 1b (Seli,
Cheyne, et al., 2015), participants were also asked to provide a response to a
single question asking them about the extent to which they were motivated to
perform well on the MRT. That said, this motivation question was presented at
the very end of the study (i.e., after participants had completed the MRT and
after they had provided thought-probe responses), and so it is a negligible
detail in the present case.

unintentional mind wandering, which would provide initial
evidence to suggest that meta-awareness and intentionality
are dissociable dimensions of mind wandering.

Method

Participants Participants in Study la (Seli, Cheyne, et al.,
2013) were 82 undergraduate students enrolled in psychology
courses at the University of Waterloo. Consistent with Seli,
Cheyne, et al. (2013), here we excluded data from two partic-
ipants because they failed to respond to at least 10% of the
MRT trials, which indicates a failure to comply with instruc-
tions. Hence, all analyses for Study 1a included data from 80
participants.

Participants in Study 1b (Seli, Cheyne, et al., 2015) were 166
undergraduate students enrolled in psychology courses at the
University of Waterloo. Because Seli, Cheyne, et al. (2015)
were interested in examining the proportion of mind wander-
ing that was intentional versus unintentional, they excluded
data from two participants who did not report any mind wan-
dering and could therefore not contribute to the analysis of
interest. However, in the present analysis, given that we were
interested in examining overall rates of intentional and unin-
tentional mind wandering, it was not problematic to include
data from these two participants. It should be noted, however,
that none of the subsequently presented results differ when
these data are excluded from our analyses.

Apparatus In both Study la and Study 1b, stimulus presen-
tation was controlled by an Acer Aspire AX1930-ES10P
desktop computer. The MRT program was constructed using
E-Prime 1.2 software (Psychology Software Tools Inc.,
Pittsburgh, PA, USA). Auditory stimuli were presented to par-
ticipants via Sony MDR-XD200 Stereo Headphones.

The metronome response task (MRT) The MRT (Selj,
Cheyne, et al., 2013) is a sustained-attention task that requires
participants to monitor the passage of time so that they can
produce a key-press response in synchrony with a periodic
tone. In both Study la and Study 1b, each MRT trial began
with 650 ms of silence followed by the presentation of a tone
(75 ms) and a further 575 ms of silence. Hence, the total trial
duration was 1,300 ms. Participants were instructed to re-
spond (“press the spacebar”) synchronously with each tone
so that their responses were made at the exact time at which
each tone was presented. Participants first completed 18 prac-
tice trials intended to familiarize them with the task, after
which they completed 900 experimental trials.

Thought probes In both Study 1a and Study 1b, one thought

probe was randomly presented in each block of 50 trials (for a
total of 18 probes). In Study 1a, upon presentation of each
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probe, the MRT stopped and participants were asked to indi-
cate (via key press) whether they were, just prior to the onset
of the probe, (1) on task, (2) tuned-out (i.e., mind wandering
with awareness), or (3) zoned-out (i.e., mind wandering with-
out awareness; see Supplemental Material for exact probe in-
structions). After providing a response to each thought probe,
participants were instructed to press the spacebar to resume
the MRT. In Study 1b, upon presentation of each probe, the
MRT stopped and participants were asked to indicate (via key
press) whether they were, just prior to the onset of the probe,
(1) on task, (2) intentionally thinking about task-unrelated
thoughts, or (3) unintentionally thinking about task-unrelated
thoughts (see Supplemental Material for exact probe instruc-
tions). As was the case in Study 1a, after providing a response
to each thought probe, participants were instructed to press the
spacebar to resume the MRT.

Rates of mind wandering In Study la, we calculated the
proportion of tune-outs and zone-outs by dividing the number
of each type of report by the total number of thought probes
(18). In Study 1b, the same calculation was used, except that
here we divided the number of reports of intentional and un-
intentional mind wandering by the total number of thought
probes (18).

Results

First, we were interested in examining overall rates of mind
wandering in Studies 1a and 1b to ensure that these rates did
not differ. Such an analysis is important because, even in the
case that meta-awareness and intentionality are unique dimen-
sions of mind wandering, one should expect to observe the
same rate of overall mind wandering across Study la and
Study 1b because they were identical in every way except in
terms of the thought probes administered. We computed the
overall proportion of mind wandering for each study by sum-
ming the proportion of tune-outs and zone-outs (Study 1a) and
by summing the proportion of intentional and unintentional
mind wandering (Study 1b). An independent-samples ¢ test
indicated that rates of overall mind wandering in Study la
(M = .64, SD = .24) were not significantly different from rates
of overall mind wandering in Study 1b (M = .60, SD = .25),
#244) = 1.116, SE = 0.03, p = .266, d = .16. To determine
whether there was evidence in favor of this ostensible null, we
used Masson’s (2011) Bayesian Model Selection Approach,
which yielded the following posterior probability values: pgic
(Hy |D) = 0.893 and a pp;c (H; |D) = 0.107. Critically, these
posterior probability values indicate that the data provide pos-
itive support for the null hypothesis over the alternative hy-
pothesis (Masson, 2011).

Next, we wanted to examine the respective patterns of
tune-outs and zone-outs (Study 1a), and intentional and unin-
tentional mind wandering (Study 1b) (see Fig. 1). Recall that
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the rationale here is that, if intentional mind wandering is
redundant with tuned-out mind wandering, and if unintention-
al mind wandering is redundant with zoned-out mind wander-
ing, then one should expect that the relative pattern of tune-
outs to zone-outs and of intentional to unintentional mind
wandering is the same. However, in examining the difference
score between zone-outs and tune-outs (i.e., zone-outs minus
tune-outs) and the difference score between unintentional and
intentional mind wandering (i.e., unintentional mind wander-
ing minus intentional mind wandering), we found that these
difference scores were significantly different from one anoth-
er, 1(244) = 6.222, SE = 0.04, p < .001, d = .87: Whereas
participants in Study la reported more tune-outs than zone-
outs, #(79)=6.152, SE=0.03, p < .001, d = .69, participants in
Study 1b reported the reverse pattern, with more unintentional
than intentional mind wandering, #(165) =2.933, SE =0.03, p
=.004, d = .23.

Discussion

In comparing probe-caught rates of tune-outs and zone-outs to
probe-caught rates of intentional and unintentional mind wan-
dering, Study 1 provided some initial evidence to suggest that
the dimensions of meta-awareness and intentionality are dis-
tinct. Specifically, we found the opposite pattern in terms of
the relative rates of tune-outs and zone-outs, and intentional to
unintentional mind wandering. In particular, we found that, in
Study 1a, there were more tune-outs than zone-outs, whereas
in Study 1b, there was more unintentional mind wandering
than intentional mind wandering. Critically, across both stud-
ies, the tasks were identical, as were the overall rates of mind
wandering. Thus, the difference in the relative rates of mind
wandering across the two studies makes it difficult to maintain
the claim that the dimensions of meta-awareness and inten-
tionality are redundant.

Study 2

In Study 2, we sought to provide further support for the idea
that the dimensions of meta-awareness and intentionality are
distinct, and did so by examining meta-awareness and inten-
tionality within a single study during which participants again
completed the MRT. In this study, our primary goal was to
determine whether people sometimes experience intentional
mind wandering without meta-awareness, and additionally,
unintentional mind wandering with meta-awareness.
According to the view that mind wandering with awareness
is redundant with intentional mind wandering, and that mind
wandering without awareness is redundant with unintentional
mind wandering, such outcomes should never be observed.
Thus, if such outcomes were to emerge, this would provide
additional support for the idea that meta-awareness and
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Fig. 1 Mean proportion of thought probes to which participants reported tune-outs and zone-outs (Study 1a) and intentional and unintentional mind-

wandering (Study 1b). Error bars are + 1 SEM

intentionality are unique dimensions of mind wandering that
are worthy of separate consideration.

Study 2 was similar to Study 1 in that (1) participants com-
pleted the MRT, and (2) throughout the MRT, we indexed
meta-awareness and intentionality. However, unlike Study 1,
in Study 2, each participant provided reports of meta-
awareness and intentionality (rather than one or the other;
i.e., Study 2 used a within-subjects design). Moreover, rather
than indexing meta-awareness via the probe-caught method
(as in Study 1), in Study 2 we indexed meta-awareness by
employing the self-catching procedure (Schooler, 2002).
This procedure involves instructing participants to attempt to
be aware of any mind wandering that they experience while
completing the MRT, and upon becoming aware of a bout of
mind wandering, to indicate such meta-awareness by produc-
ing a button press. Thus, any time participants self-catch their
mind wandering, this process would reflect the engagement of
meta-awareness. On the other hand, cases in which partici-
pants’ mind wandering is caught by the probe (rather than
being self-caught and subsequently terminated) would reflect
mind wandering without meta-awareness (Schooler, 2002).

To explore the possibility that mind wandering with aware-
ness is sometimes accompanied by a lack of intention, we
instructed participants to report on whether their episodes of
self-caught mind wandering were engaged with or without
intention. Moreover, to explore whether mind wandering
without awareness is sometimes accompanied by intention,
we instructed participants to report on whether their episodes
of probe-caught mind wandering were engaged with or with-
out intention.

Importantly, in Study 2, we decided to index meta-
awareness via the self-catching procedure rather than the
probe-catching procedure because of the concern that the

latter procedure might produce biased responses when
coupled with probe-caught reports of intentionality. Indeed,
it might be the case that after providing a probe-caught report
of mind wandering with awareness, participants may be bi-
ased to then believe that their mind wandering must have
occurred intentionally, even if it had occurred unintentionally.
Conversely, it might be the case that after providing a probe
report of mind wandering without awareness, participants
may be biased such that they then believe that the mind wan-
dering occurred unintentionally, even if it did not. Given this
concern, and given that the self-caught procedure has been
previously used to index meta-awareness (e.g., Schooler,
2002), we reasoned that it would be most sensible to employ
the self-caught procedure in Study 2. In addition to alleviating
the foregoing concern, the use of the self-catching procedure
also allowed us the opportunity to provide a conceptual repli-
cation of our findings from Study 1 while using a different
index of meta-awareness.

Method

Participants Participants were 80 undergraduate students en-
rolled in psychology courses at the University of Waterloo. As
in Study 1, we excluded data from any participants who failed
to respond to at least 10% of the MRT trials, which resulted in
the exclusion of data from two participants.

Apparatus In Study 2, the MRT was constructed using
Python 2.7 (Python Software Foundation) and run on an
Apple Mini with OS X 10.6.6. Instructions and thought probes
were presented on a 24-in. Phillips 244E LCD monitor.
Auditory stimuli were presented to participants via Sony
MDR-XD200 Stereo Headphones.

@ Springer



1814

Psychon Bull Rev (2017) 24:1808-1818

The metronome response task (MRT) All details of the
MRT were identical to those presented in Study 1b, except
that (1) participants were additionally instructed to self-catch
their mind wandering by pressing the “m” key at any point
during the task if they noticed that their minds had wandered,
and (2) after self-catching, participants were required to report
(via key press) whether their self-caught episode of mind wan-
dering was engaged with or without intention.

Rates of mind wandering For each participant, we calculated
the proportion of intentionally and unintentionally engaged
probe-caught mind wandering by dividing the number of each
type of report by the total number of thought probes (18). In
addition, we computed the number of intentionally and unin-
tentionally engaged self-caught mind-wandering episodes by
summing the number of each report type for each participant.

Results

In examining the psychometric properties of our primary mea-
sures, we found that skewness and kurtosis values for the
following variables exceeded acceptable ranges (skewness
>2, kurtosis> 4; Kline, 1998): (1) The proportion probe-
caught mind wandering that was intentional, (2) The count
of self-caught mind wandering that was intentional, and (3)
The count of self-caught mind wandering that was uninten-
tional. In visualizing the data, it appeared that these non-
normal distributions may have been attributable to a few out-
liers. Thus, our conservative strategy was to define outliers,
via boxplots, as any observations falling three or more times
the interquartile range (IQR) away from the upper or lower
hinges of the plot for each of these three measures. In doing
so, we identified five outliers. After removing all data from the
five participants who produced outlier observations, we found
that skewness and kurtosis values were within an acceptable
range (skewness <2, kurtosis< 4; Kline, 1998; see Table 1).

As can be seen in Table 1, participants reported intentional
mind wandering to roughly 12% of the thought probes, and a
one-sample # test comparing this rate of mind wandering to 0
indicated that it was significantly greater than 0, #(72) = 8.846,
SD = 0.12, p < .001, d = 1.04. From the perspective of
Schooler (2002), because probe-caught mind wandering is
believed to reflect mind wandering without meta-awareness,
this result suggests that participants sometimes intentionally
initiate mind wandering that, at some later point in time, per-
sists without meta-awareness. As noted above, if meta-
awareness and intentionality were redundant dimensions, then
one would not expect people to ever report intentionally en-
gaged mind wandering that occurs without meta-awareness of
its occurrence.

Interestingly, in examining previously reported data, one
could draw the above-mentioned conclusion by way of infer-
ence. Indeed, a few studies have now reported similar rates of
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probe-caught mind wandering (or mind wandering without
meta-awareness) that was engaged with intention (Seli,
Cheyne, et al., 2015; Seli, Risko, & Smilek, 2016a, 2016b;
Seli, 2016). Nonetheless, until now, the hypothesis that people
sometimes intentionally initiate such mind wandering has not
been formally tested, and this finding has not been raised in
discussions of the similarities/differences between meta-
awareness and intentionality. In addition, to date, no research
has examined the possibility that people might sometimes
unintentionally engage in mind wandering that, at some point,
is associated with meta-awareness. Importantly, such a finding
would complement the former finding and provide further
evidence to suggest that meta-awareness and intentionality
are distinct dimensions. Thus, we next explored this possibil-
ity by examining the extent to which participants reported
unintentional mind wandering that was self-caught, finding
that, on average, participants reported such mind wandering
3.64 times during the MRT. Critically, a one-sample ¢ test
indicated that this value was significantly different from 0,
#72)=6.440,SD =4.83, p < .001, d = .75. If mind wandering
with meta-awareness is redundant with intentional mind wan-
dering, then it is not clear why people would ever report un-
intentionally engaged mind wandering with meta-awareness.
In fact, if we examine the overall proportion of self-caught
mind wandering that was labelled as occurring unintentional-
ly, we find a value of roughly .74; put differently, 74% of mind
wandering with meta-awareness was engaged without inten-
tion. Clearly, this result, and the former result, indicate that
intentionality and meta-awareness are unique dimensions.

Discussion

In Study 2, we extended the findings from Study 1 by further
exploring the possibility that meta-awareness and intentional-
ity are distinct dimensions of mind wandering. To this end, we
assessed both dimensions within a single experimental session
so that we could determine whether people report the experi-
ence of mind wandering that is associated with (1) intention,
but a lack of meta-awareness of its occurrence, and (2) a lack
of intention, but meta-awareness of its occurrence. On the
view that meta-awareness and intentionality are redundant
dimensions, and in particular, that mind wandering with
meta-awareness is redundant with intentional mind wander-
ing, and that mind wandering without meta-awareness is re-
dundant with unintentional mind wandering, such findings
should not be observed. However, results of Study 2 indicated
that people reported statistically significant levels of both
types of mind wandering, which thereby provides further ev-
idence that meta-awareness and intentionality are unique di-
mensions of the mind-wandering experience.

3 This calculation necessarily includes only participants who self-caught their
mind wandering at least once: N = 47.
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Table 1  Psychometric properties of all primary measures (N = 74)

Meta-awareness Intentionality M SD Range Skewness® Kurtosis®

Proportion of probe-caught Intentional mind wandering 0.12 0.12 0-39 0.83 -0.29
(Without meta-awareness) Unintentional mind wandering 0.29 0.19 0-.94 0.73 0.56

Count of self-caught Intentional mind wandering 1.22 1.79 0-7 1.49 1.44
(With meta-awareness) Unintentional mind wandering 3.64 4.83 0-22 1.68 2.73

 Standard error = .281
®Standard error = .555

General discussion

In a recent series of studies (Phillips et al., 2016; Seli
et al., 2014; Seli, Risko, Purdon, et al., 2016; Seli,
Risko, & Smilek, 2016b; Seli, Smallwood, et al., 2015),
researchers have demonstrated dissociations between in-
tentional and unintentional mind wandering, and on the
basis of these findings, it has been suggested that future
research on the topic of mind wandering ought to assess
and separately evaluate intentional and unintentional types
of mind wandering (Seli, Risko, & Smilek, 2016b; Seli
et al., 2016). At the same time, however, there has been
some concern that the dimension of intentionality might
be redundant with one of the more popular dimensions of
mind wandering: meta-awareness. If this were the case,
then there would be little reason to take seriously the
recent call for researchers to consider the intentionality
of mind wandering in future investigations. In the present
work, across two studies, we provided evidence to suggest
that the dimensions of meta-awareness and intentionality
are in fact distinct. Indeed, if these two dimensions were
redundant, then one would expect that (1) the relative
pattern of tune-outs to zone-outs and intentional to unin-
tentional mind wandering should be the same, and (2)
people would not report mind wandering that was inten-
tionally engaged and lacking meta-awareness, and unin-
tentionally engaged but associated with meta-awareness.
However, as demonstrated here, these expectations were
not borne out. Instead, in Study 1, we found the opposite
pattern in terms of the relative rates of zone-out to tune-
outs and unintentional to intentional mind wandering: In
Study la, there were more tune-outs than zone-outs,
whereas in Study 1b, there was more unintentional mind
wandering than intentional mind wandering. In addition,
in Study 2, we found that people reported a significant
(non-zero) number of mind-wandering episodes that were
intentionally engaged but lacking meta-awareness, as well
as a significant (non-zero) number of episodes that were
unintentionally engaged but (at least at some point) asso-
ciated with meta-awareness. Thus, the present findings indi-
cate that not only are meta-awareness and intentionality unique

dimensions, but moreover, that there is indeed good reason for
researchers to index the intentionality of mind wandering in fu-
ture studies, as recently suggested (Seli, Risko, & Smilek, 2016b;
Seli et al., 2016).

In considering the results of both Study 1 and 2, the dy-
namic nature of mind-wandering episodes seems clear.
Indeed, given (1) the seemingly undeniable assumption that
intentionality and meta-awareness must overlap at the ignition
point of an episode, and (2) the finding that, at other points
during the episode, these dimensions do not overlap, it is
necessarily the case that intentionality and meta-awareness
of mind wandering fluctuate (sometimes in opposing direc-
tions) as the episode continues. For example, if meta-
awareness and intentionality always took the same trajectory
(with tune-outs always being accompanied by intention and
zone-outs always being accompanied by a lack of intention),
then in Study 1, we should not have observed differences in
their respective patterns, with more tune-outs than zone-out,
but more unintentional than intentional mind wandering. In
addition, in examining Table 1, we see that participants report-
ed a significant number of unintentionally engaged episodes
of mind wandering that were later self-caught (and in fact, the
number of such experiences was significantly greater than the
number of intentionally engaged episodes that were later self-
caught, #(72) = 4.945, SD = 4.19, p < .001, d = .67). In con-
sidering the inception of such an episode, it seems safe to
conclude that this episode was not only engaged without in-
tention (assuming that the participant’s report is veridical), but
moreover, that the participant was also, at the time of initiation
of the mind-wandering episode, unaware of its occurrence.
However, in order for a participant to subsequently self-
catch an unintentionally engaged episode of mind wandering
of which he was previously unaware, he must have later
gained awareness of the episode. Thus, these findings indicate
that although the intentionality associated with a given mind-
wandering episode might be fixed at its inception, meta-
awareness may dynamically unfold as the episode continues.

* In other words, that intentionally engaged mind wandering must be accom-
panied by awareness, and unintentionally engaged mind wandering must be
accompanied by a lack of awareness.
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Moreover, given that participants reported significantly more
experiences of unintentionally engaged mind wandering with
meta-awareness than they did intentionally engaged mind
wandering without meta-awareness, it appears that most bouts
of mind wandering begin unintentionally, but eventually the
individual becomes aware that she is mind wandering.

That said, these conclusions all rest upon the assumption
that when participants report on the intentionality of mind
wandering, they inform these reports by the actual intention-
ality associated with the onset of the episode. Although the
thought-probe instructions imply that this is how participants
ought to report on the intentionality of their mind wandering,
whether this is in fact how they inform their reports is an open
question. Indeed, evidence suggests that at least under some
circumstances people can erroneously ascribe intentionality to
behaviors that in fact were not self initiated (Wegner &
Wheatley, 1999). The factors that inform self-reports of
meta-awareness of mind-wandering may similarly include
considerations that go beyond the process of meta-awareness
itself. For example, in deciding when to self-catch mind wan-
dering, people may rely on some criterion entailing the degree
to which their minds must be off task before they opt to report
it. In line with this view, recent evidence supports such a
process by demonstrating that incentivizing people to self-
catch mind wandering can increase the frequency of self-
catches and the correspondence between self-catching and
behavioural measures (Zedelius et al., 2015). Although more
research is required to evaluate the precise mapping among
people’s self-reports of intentionality and meta-awareness and
the actual processes underpinning these mental states, it is
heartening that assessing the authenticity of these reports is a
topic that can lend itself to empirical investigation, potentially
using similar tools to those that have been used in evaluating
self-reports of mind-wandering itself (cf. Seli, Jonker, et al.,
2015; Schooler 2015)

Another important topic to consider in the context of the
present studies is what, precisely, does it mean to mind-
wander with intention?® On the one hand, intentional mind
wandering has often been viewed as the volitional initiation
of a train of thought that is unrelated to one’s current external
environment. On the other hand, however, it is possible that
intentional mind wandering occurs not when an individual
deliberately initiates a train of thought that is unrelated to the
external environment, but instead when an individual is not
attempting to attend to a focal task, and a spontaneously oc-
curring thought pops into her mind. Of course, there is also the
possibility that both of these types of intentional mind wan-
dering are conflated in reports of intentional mind wandering.

3 Although it is important to consider problems surrounding the definition of
“mind wandering” itself and to delineate how mind wandering differs from
other types of thought, here we focus primarily on the dimension of
intentionality.
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While the present studies provide little in the way of clarity on
this topic, we believe that consideration of this topic will be
important for future research on mind wandering. Indeed, it
may be that both types of mind wandering occur, and that they
are associated with different costs, in which case, separately
examining these two types of intentional mind wandering will
be important for both theory and practice.

Although current models of mind wandering (McVay &
Kane, 2010; Smallwood, 2013; Thomson, Besner, &
Smilek, 2015) do not explicitly deny the importance of
meta-awareness and intentionality, they have nevertheless
remained silent on the issue of how these distinctions might
be explained. One interpretation of this silence is that these
models may consider distinctions among intentional and un-
intentional mind wandering, and mind wandering with and
without meta-awareness to be of secondary importance in
the search for a theoretical understanding of mind wandering.
For example, one might argue that all mind wandering is ini-
tiated in the same manner, and that the intentionality associat-
ed with the initiation merely reflects the individual’s retro-
spective rationalization of their wandering mind. However,
this position becomes increasingly difficult to maintain in light
of recent findings demonstrating dissociations of intentional
and unintentional mind wandering and dissociations of mind
wandering with and without meta-awareness. Considering
this work, as well as the present demonstration that intention-
ality and meta-awareness reflect distinct dimensions, it would
seem prudent to begin building a wider framework for under-
standing mind wandering: one that encompasses its distinct
forms.

Finally, we point to an important implication that the pres-
ent findings have for the broader psychological literature.
Many studies in psychological science focus on delineating
the basic properties and the limits of cognitive processes. In
many of these investigations, the researcher’s interpretation of
performance is often based on the assumption that participants
are deliberately trying to fully focus on the task-set before
them and that they are trying to perform optimally within the
task context. In effect, at the beginning of a testing session, the
researcher and the participant create a tacit contract regard-
ing the responsibilities of the participant during the experi-
mental task, with the participant often being expected to focus
fully and perform optimally on the task. We suggest that al-
though the experimenter often assumes that the participant
fully adheres to this contract, the participant might take it less
seriously, and at times allow himself to deviate from the in-
structions at various points throughout the task (for related
research on strategic task approaches, see Schumacher et al.
2001). The unfortunate result of this disconnect is that we
might draw conclusions that are flawed because they are based
on incorrect assumptions about the participant’s level of task
engagement. For instance, in the context of the literature on
mind wandering, consider the standard interpretation of self-
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caught mind-wandering reports: Typically, it is assumed that a
participant was diligently attempting to pay attention to the
task, and that therefore, prior to reporting a self-caught mo-
ment of mind wandering, any mind wandering was engaged
unwittingly. However, contrary to this assumption, the results
of Study 2 show that at least some portion of mind-wandering
episodes that were ultimately self-caught were actually en-
gaged in with intention. Similarly, when a thought probe
“catches” a participant mind wandering, it is typically as-
sumed that the participant was attempting to attend to the task,
and therefore, that probe-caught mind wandering captures
mind wandering that occurred without meta-awareness:
Indeed, if the participant were meta-aware of her mind wan-
dering, then, the assumption goes, she would have reported
(and terminated) her mind wandering prior to the presentation
of the thought probe (Schooler, 2002), and as such, she would
no longer be engaged in that bout of mind wandering upon
presentation of the next thought probe. However, in Study 1a,
we found that participants frequently reported tuned-out
probe-caught mind wandering (i.e., mind wandering whose
occurrence was apparent; see Fig. 1). Importantly, this sug-
gests that participants are sometimes meta-aware of their mind
wandering (and hence, able to self-catch), but that they nev-
ertheless permit their mind wandering to continue until it is
interrupted by a thought probe.

Moving beyond the mind-wandering literature to the
broader literature on distraction, it seems reasonable to sug-
gest that similar (and thus possibly incorrect) assumptions
regarding the high diligence of participants are made when
interpreting data to suggest that deleterious effects of irrele-
vant distractors are due to automatic (unintentional) processes
(e.g., Theeuwes, 1994). Indeed, it might be that participants
are “distracted” in these paradigms because they are simply
not trying to ignore the distractors. Based on the foregoing, we
suggest that psychological researchers should be cautious
when proposing interpretations of data that require the as-
sumption that participants were fully engaged and diligently
attempting to optimize performance in the experimental
setting.
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