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Abstract
Previous literature has many rich findings on the mechanisms, implications and effects of mindwandering. For example, Baird et. al (2012) found that mind-wandering can facilitate creativity.
Furthermore, Miles et. al (2010) have found that the directionality of one’s mind-wandering can be
influenced by temporal primes. We attempt to replicate these findings in our study in addition to
analyzing other potential factors influencing mind-wandering, such as mood and intentionality of mindwandering sessions. The introduction presents a comprehensive review explaining theoretical and
neurological mechanisms of mind-wandering, followed by literature reviews on how mood, intentionality
and other elements of mind wandering operate. Though we were unable to replicate Baird’s and Miles’s
studies, our study indicates a relation between being presented with forward motion and sustained mindwandering sessions. Furthermore, high levels of alpha power have a positive relationship with increasing
fluency scores on the Uunusual Use Task. Though previous literature indicates correlations between nonpositive moods and past-oriented mind-wandering, we failed to find a correlation between the
directionality of one’s mind-wandering and mood. Additional findings are also discussed to provide a
more complete picture on how an individual can utilize mind-wandering as a tool to enhance their
creativity.
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Introduction
General Overview
There are many examples in which facets of our world operate in duality; positive is
balanced by negative, drought balanced by monsoons. This theme applies to being present in a
real-time experience, in which its opposite is mind-wandering. A working definition of mindwandering could be a shift in the contents of thought away from an ongoing task and/or from
events in the external environment to self-generated thoughts and feelings (Smallwood &
Schooler, 2015). This definition, while fairly ambiguous in terms of what influences the shift of
thought, incorporates decades of research. Mind-wandering research began in the 1966, when an
increased number of psychological teams started studying consciousness, or the lack thereof.
Antrobus and his team was one of the first to conduct research on mind-wandering. They
proposed a model for relating the creation of spontaneous cognition to an organism’s reaction to
external stimuli (Antrobus et. al, 1966). Mind-wandering is an example of spontaneous
cognition, as it can be generated in response to an external stimulus without being about said
stimuli. This indicates a lack of attention to the stimulus, yet the stimulus is the catalyst for the
cognition. Since Antrobus et. al’s 1966 study, mind-wandering literature has evolved to
incorporate functional MRI and EEG to understand the neurological mechanisms of mindwandering (Ogawa et al., 1990).
Our overarching objective is to analyze some of the many mechanisms of mindwandering and their effects on creativity. Unlike previous literature, we analyzed the effects of
mind-wandering through multiple lenses, such as intentional versus unintentional mindwandering, and directional orientation of mind-wandering sessions (thinking about the past
versus the future). Their effect on convergent and divergent thinking was also analyzed to
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understand how these elements interact with creativity. In accordance with the existing literature,
we predict that subjects who are given the opportunity to mind-wander will perform better on
creative tasks compared to those without. Furthermore, we hypothesize that subjects who engage
in mind-wandering will show increased alpha oscillations compared to those do not engage
mind-wandering as frequently. With respect to temporal orientation, we believe that greater
future-oriented mind-wandering will predict increases in alpha power and creative abilities. I
originally predicted that those who intentionally mind-wander will show increases in alpha
power and creativity on convergent thinking tasks. After learning more about affect and the
implications of intentionality, I now predict that those who positively and unintentionally mindwander will show increases in alpha power and creative abilities. Our hypotheses originate from
a range of studies on mind-wandering, which will be explained in the upcoming sections.
Theoretical Cognitive Mechanisms of mind-wandering
Overview of How Mind-wandering Operates
A core element of mind-wandering that distinguishes itself from other types of internal
thought processes is self-generated thought. Self-generated thoughts refer to the ability to
generate mental content without immediate external perceptual input (Smallwood & Schooler,
2015). These types of thoughts are primarily experienced when an individual mind-wanders, as
attention is shifted from an external stimulus to internal-focused thoughts mind-wandering Selfgenerated thought can be about the past, present or future, indicating that temporal orientation
may influence side-effects of self-generated thoughts. Temporal orientation will be discussed in
more in the past versus future oriented mind-wandering sub-section.
The current literature states two perspectives on the functional nature of mind-wandering:
it either represents executive function or executive failure. Executive function refers to a wide
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collection of controlled cognitive processes that are critical for task completion (Denckla, 1994).
Executive failure, in general terms, represents the opposite. McVay and Kane (2010) describe
executive failure as the inability of the mind to accomplish an allocated task. Both executive
processes follow the same theoretical progression from the first contact with the external
stimulus to an individual’s engagement or disengagement from said stimulus.
The first step of the progression involves establishing awareness of an external stimulus.
Next, based on situational context, the individual (consciously or unconsciously) makes a
decision to either divert attention externally towards the stimulus or internally towards a selfgenerated cognition (Smallwood & Schooler, 2006). The last step involves sustaining attention
for an extended period of time. If one intends to avert their attention to external stimuli or
internal cognitions, but fails to sustain attention on either event, then one could consider the
mind-wandering session as executive failure.
Executive Function
From a theoretical perspective, mind-wandering represents executive function because
cognitions can occur in the absence of external stimuli (Smallwood & Schooler, 2006).
Smallwood and Schooler posit that goal-relevant information from non-conscious intention can
be activated automatically. Thus mind-wandering, with respect to this type of situation,
manifests itself as an executive function, since there is no area for failure of attention in this
situation (Bargh, 1997; Gollwitzer, 1999).
The literature has shown positive correlations between “global broadcasting” of
conscious thoughts (ability to analyze and project one’s own thoughts), autobiographical
planning, goal-directed thought, prospection and self-reflection, future planning and creative
incubation with mind wandering (Bars, 2010; Baird, Smallwood & Schooler, 2011; Kaufman &
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Singer, 2011; Smallwood et al., 2011; Stawarczyk et al., 2011; Baird et. al, 2012). Our study is
interested in analyzing the relationship among mind-wandering, incubation and creative abilities.
With respect to creativity, Baird and his team found that mind-wandering and incubation of
thoughts increased creativity during an Unusual Use Test (UUT; Baird et. al, 2012). In this
study, participants were given two minutes to come up with as many statistically unique uses for
an object as possible. Following the baseline UUTs, participants were randomly assigned to one
of four conditions: demanding, undemanding, rest and no break. Except for the “no break”
condition, participants were given 12 minutes to complete the second phase of the study.
Participants in the demanding condition were given a 1-back working memory task. This task
presented digits one through nine to participants. The task asked participants to first identify the
target (a colored question mark) and then determine whether the number before the target was
even or odd. The undemanding condition resembled a 0-back working memory task, in which
participants decided whether the target was either positive or negative. In the rest condition,
participants waited for twelve minutes before retaking the UUT. Lastly individuals in the “no
rest” condition did not receive a break from the UUT. After the incubation periods in the
demanding, undemanding and rest conditions, a self-report measure for mind-wandering was
distributed (Barron et. al., 2011). Following the mind-wandering questionnaire, participants
engaged in four more UUTs. Two were brand new, while the other two were recycled from the
baseline UUTs. The tests were randomly distributed.
Participants in the undemanding-task condition reported experiencing significantly more
mind-wandering than the other conditions (Baird et. al., 2012). Yet, participants in the
undemanding also demonstrated a significantly larger percent improvement on the post

Integrative Mechanics of Mind Wandering and their Effect on Creativity
8
incubation UUT tasks compared to other condition (Baird et. al., 2012). These results suggest
that when given the ability to mind-wander and sufficient time, creativity is enhanced.
Executive Failure
While theoretical and empirical evidence suggests that mind-wandering is its own form
of executive functioning, there are many counterarguments and situations in which mindwandering represents executive failure. For example, mind-wandering is positively correlated
with unhappiness (Killingsworth & Gilbert, 2010). It should be noted that “unhappy” does not
mean sad, but refers to the lack of positive affect, not necessarily the presence of negative affect.
Furthermore, mind-wandering episodes are associated with decreased awareness of external
stimuli compared to periods of task focus (Smallwood & Schooler, 2006). This occurs because
mind-wandering involves a shift of attention away from the external world and to self-generated
thoughts (Smallwood & Schooler, 2006). Therefore, in situations that require sustained attention,
mind-wandering has net-negative effect on task performance and accomplishment. Mindwandering has been shown to hinder other cognitive processes that have to do with “in-themoment” tasks, such as memory, reading comprehension, mood, task-relevant processing,
driving, sustained attention, working memory tasks, and many other skills (Smallwood, Baracaia,
Lowe, & Obonsawin 2003; Riby, Smallwood, & Gunn 2008; Smallwood, McSpadden, &
Schooler, 2008; Killingsworth & Gilbert, 2010; Barron, Riby, Greer, & Smallwood, 2011; He,
Becic, Lee, & McCarley, 2011; Hu, He, & Xu, 2012; Mrazek et al., 2012a and 2012b). Studies
explaining the negative implications of mind-wandering will be presented throughout the paper
to elaborate on the theoretical concepts, mechanisms and methodology utilized in various
experiments.
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In McVay and Kane's (2010) article, they discuss and critique Smallwood and Schooler’s
2006, Watkin’s (2008) and Klinger’s (2009) articles proposed mechanism for mind-wandering.
Both Watkins and Klinger proposed theories revolve around goal attainment. Watkins (2008)
proposed a control-theory approach to understand the effects of repetitive thought by arguing
that repetitive thought arises as output from a feedback loop involved in evaluating discrepancies
between the end state of goals and their current status. Klinger (2009) argued that goals become
salient concerns and are accessible until they are attained or abandoned. When concerns over the
goals are salient, thoughts pertaining to the goal compete for maximum attention (Klinger, 2009).
Though neither Watkins nor Klinger explicitly discuss mind-wandering, their theories are
associated with mind-wandering from with respect to goal attainment. In theory, the more
someone’s mind wanders while trying to complete a task, the less efficient the processes to
achieving the goal is. Furthermore, Watkins’s and Klinger’s theories is consistent with the notion
that mind-wandering provides continuous, automatic and unintentionally generated content,
providing theoretical support for the Default Mode Network (DMN; McVay & Kane, 2010).
Kane and McVay (2012) also analyzed mind-wandering as a display of executive failure
through working memory capacity (WMC). Working memory is a significant predictor of
intellectual abilities like learning, reasoning and comprehension (Conway et. al, 2007). Working
memory is also attractive to mind-wandering research because of its implications on maintaining
executive control of one’s goals (Kane & McVay, 2012). If executive control on one’s goals can
not be maintained, then after considering other factors like goal dedication, interest in topic,
current relation with one’s goals and affect, one could consider the inability to focus on their
goals as executive failure. Experimenters found that working memory capacity predicted taskunrelated thoughts during cognitively demanding activities (Kane et al., 2007; McVay & Kane,
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2009). Furthermore, working memory capacity scores predicted subjective mind-wandering
modestly (alpha = -.20; Kane & McVay, 2012). Though the study reported a statistically
insignificant correlation between working memory capacity and mind-wandering, the authors
discuss the many conditions and situations where WMC can predict task unrelated thoughts. In
this discussion, the state that not all tasks involving attention can reliably predict self-generated
and unrelated thoughts The discussion also highlights the significance of situational context,
individual differences and other factors like mood, interest in presented stimuli and physiological
factors can influence the effect of working memory on mind-wandering.
Summary of Mind-wandering Functionality
Ultimately, many view mind-wandering as a form of executive failure with respect to
tasks that require attention and potentially working memory. However, not all tasks require these
abilities for completion. For tasks that take time and require creative thinking and incubation,
like the Unusual Use Tasks in Baird et. al’s 2012 study, mind-wandering could be considered an
impetus for creativity and appear to be a form of executive functioning instead of a hindrance.
Furthermore, the majority of studies aiming to analyze the mechanisms for mind-wandering fail
to account for the intentionality of mind-wandering and a range of situational contexts,
ultimately failing to recreate a holistic perspective for the ways in which mind-wandering
operates outside the lab.
With respect to executive function and failure, the current literature doesn’t account for
subjective net-benefit when mind-wandering. With respect to goal-oriented intentions, not
paying attention to an external task may be necessary to improving performance on another. This
idea will be further addressed in the discussion section with evidence supporting why
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individual’s subjective experience and positive or negative net-benefit for mind-wandering
should be included when analyzing the functionality of mind-wandering.
Experience Sampling and Triangulation
There are two ways in which one can determine if an individual is mind-wandering
during an experiment: experience sampling reports and examining the default mode network
(DMN). Experience sampling is used to collect self-reports regarding participants’ ongoing
experiences (Kahneman et al., 2004). There are four types of experience sampling: probe-caught,
self-caught, retrospective and open-ended. The probe-caught method intermittently interrupts
and probes participants regarding the content of their experiences in a moment (Smallwood &
Schooler, 2015). While, in theory, the method allows experimenters to catch participants while
their cognitive experience is salient, improper timing can generate off-task thought (Seli et al.
2013, Smallwood et al., 2002). The self-caught method requires participants to spontaneously
provide experience sampling reports when they catch their minds wandering (Smallwood &
Schooler, 2006). This method is only effective if participants have a high degree of metaawareness. The third type of measuring tool for mind-wandering is retrospective collection. Once
participants finish their task, they are given a questionnaire asking them about their cognitive
experiences during the task. However, a limitation of the retrospective approach is that
individual variations may influence interpretation of one’s results unless multiple measurements
are recorded within the same individual to standardize results (Gorgolewski et al. 2014). Lastly,
the open-ended method asks participants to describe what they experienced during the task
without imposing categories that may influence participants’ reports (Baird et al., 2011;
Smallwood & Schooler, 2015). To make meaning from these self-reports, triangulation is used.
Triangulation is a subjective procedure for inferring internal mental processes based on a
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combination of self-reports and physiological and behavioral measures (Schooler & Schreiber,
2004).
In determining which form of experience sampling we would utilize, we evaluated each
experience sampling method, and narrowed our choices down to probe-caught and retrospective
sampling. In the end, we decided against probe-caught sampling because the interaction between
participant and experimenter may reveal the objective of the study and interfere with the
participant’s organic thought processes during the task.
Past vs. Future-Oriented Mind-wandering
As mentioned earlier, self-generated thoughts have a temporal component, as they can be
about the past, the present and future. We are interested in observing differences in past and
future-oriented mind-wandering, and how the different contents influence creativity.
Past-oriented mind-wandering has a different psychological profile to future-oriented
mind-wandering. For example, past-oriented mind-wandering is positively correlated with lower
moods. Killingsworth and Gilbert’s 2010 study demonstrated a significant association between
unhappiness and mind-wandering. One takeaway from this finding is that non-positive moods
can predict whether or not an individual will mind-wander. Even though this article doesn’t
differentiate between past or future oriented mind-wandering, there are other studies that find a
positive relationship between unhappiness and mind-wandering. There is clinical support for this
finding, as there is a positive correlation between self-generated thought with anxiety and
depression (Ottaviani & Couyoumdjian 2013). Furthermore, retrospective bias to mindwandering is positively correlated with low mood in the controlled settings and in daily life
(Stawarczyk et al. 2013; Poerio et al. 2013).
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Studies have found that there is a cross-cultural and natural bias to mind-wander about
the future (Song & Wang 2012; Iijima & Tanno 2012; Baird et al. 2011; Ruby et al. 2013b).
Furthermore, there is evidence suggesting a positive correlation between future-oriented mindwandering with hope, an optimistic emotion, and goal-directed thought (Aspinwall & Leaf,
2002; Atance & O’Neill, 2001; Stawarczyk & Argembeau, 2015). These findings suggest that
optimism, intention, and positive moods are components of a specific cognitive profile that have
can predict whether an individual could mind-wander about the future.
Despite appearing to have different psychological profiles, past and future-oriented mindwandering both resemble episodic memories. Since episodic thought can represent both past and
future-oriented mind-wandering, understanding how and episodic memories arise provides
insights on factors that can influence mind-wandering. Episodic thoughts stem from episodic
memory, a neurocognitive system that enables humans to remember past events (Tulving, 2002).
In addition, Stance and O’Neill (2001) proposed that episodic future thinking is a projection of
the self into the future to pre-experience an event. These two concepts suggest that the most
salient form of one’s self is subject to cognitive time travel. However there is one main
distinction for past and future cognitive time travel: the method for developing the envisioned
destination. Past events are reconstructed from memory, where as future events are proposed
based on one’s perception of reality and experiences. Therfore, one’s current state of mind and
experiences can have vast effects on the creation of past and future-oriented episodic memories
during mind-wandering, and ultimately implications on learning from past experiences and
applying past knowledge creatively (Shank & Leak, 1989; Riby, Smallwood & Gunn, 2008).,
While reflecting upon past events can be helpful in many ways, the processes can become
maladaptive if rumination occurs. Rumination can resemble past-oriented episodic thought
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where an individual over-thinks or obsesses over specific situations or life events and is seen in
various psychopathologies, including mood and attention-based disorders (McVay & Kane,
2010). Smallwood, O’Connor and Heim (2005) investigated the relationship between
rumination, dysphoria and subjective experience through a word-fragment completion task. In
this study, dysphoria was operationalized as task unrelated thought. The authors hypothesized
that dysphoria would be associated with situations in which task-unrelated issues become the
focus of one’s thinking and cause attentional drifts. They also hypothesize that rumination would
be associated with high levels of task-related interference. However, results of the study varied
slightly from what was than expected; rumination did not directly contribute to experiencing
task-unrelated thinking (Smallwood, O’Connor and Heim, 2005). Instead, evidence suggests that
a ruminative thinking style in addition to a negative mood can amplify the association between
rumination and dysphoria (Smallwood, O’Connor and Heim, 2005).
Stawarczyk and Argembeau's 2015 study sought to determine how the correlates of
cognitive proceedings of personal goals during directed and spontaneous forms of thoughts
interact with future thinking. The authors believe that the processing of personal goals may be
important for constructing mental representations of the future. Therefore, a third dimension is
added to what influence the formation of episodic future thoughts: perceptions of reality,
experiences and goals and motives (Grysman et al., 2013). To investigate their hypothesis,
Stawarczyk and Argembeau conducted three meta-analyses on personal goal processing,
episodic future thinking and mind-wandering using the activation likelihood estimation method
(ALE). The ALE method is a reliable quantitative and automated approach for conducting voxelwise meta-analyses of neuroimaging studies (Eickhoff et al., 2012). Next, conjunction analyses
between each domain (personal goal processing, episodic future thinking and mind-wandering)
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were conducted to observe any overlap between regions within each meta-analysis, followed by
a subtraction analyses to determine which cortical regions were linked to each domain. In their
results, Stawarczyk and Argembeau reconfirmed evidence that the several regions of the default
network were activated in each domain (Stawarczyk & Argembeau, 2015; Buckner et. al, 2008).
These findings provide support for the hypothesis that that future episodic thoughts operate along
the default mode network, and that the default mode network plays a general role in selfgenerated thought. These results also support the idea that that future oriented mind-wandering
can operate along the same neurological mechanisms as past-oriented mind-wandering.
Past and future-oriented mind wandering is a representation of mental time-travel, a
cognitive ability that highlights the complexity of human neural networks. Interestingly enough,
Miles et. al (2010) were able to prime individuals to think about the past or the future. In their
study, participants performed a monotonous vigilance task to promote daydreaming. Part of the
task was to watch a display that elicited an illusion of temporal vections. The movement of the
vections determined the perceived directionality of time-orientation; if the vections appeared to
move towards the participant, then they were moving forward. On the contrary, temporal
vections that moved away from the participant gave the impression of moving backwards.
Following the task, the experimenters gauged how effective the condition was while recording
the content of mind-wandering experiences. The results confirmed the authors hypotheses and
revealed that the direction of apparent motion influenced the temporal focus of mental time
travel: backward vection prompted thinking about the past and forward vection triggered a
preponderance of future-oriented thoughts (Miles et. al, 2010). This study is significant to our
hypothesis that past and future-oriented mind-wandering may have different effects on creativity.
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Since internalized past and future-based thoughts differ in physical contents, they may also differ
in emotional content, which has been shown to also influence how one’s mind-wanders.
Influences of Mood and Affect on Mind-Wandering
Based on the mechanisms mentioned, situational context matters when examining the net
effect of mind-wandering. However, situational context isn’t only responsible for the effects of
mind-wandering. Momentary emotional states and interest level are important metrics in
determining when someone is more prone to mind-wandering and if mind-wandering has
positive or negative implications.
There are two views on the relationship between affect and mind-wandering in the
literature: an unhappy mind increases the frequency of mind-wandering episodes and mindwandering has a causal relationship with unhappiness. The first study discussed by Smallwood
et. al (2009) finds that mood influences mind-wandering episodes, while Killingsworth and
Gilbert (2010) find evidence that mind-wandering influences mood. While affect isn’t a direct
measure of our study, understanding the relationship between affect and mind-wandering can
assist in explaining our findings.
In Smallwood et. al’s 2009 study on shifting moods and mind-wandering, experimenters
induced positive, neutral, and negative moods before performing a sustained attention task. The
process involved two steps. The first was gauging a mood baseline. This was achieved by
completing the Positive Affect and Negative Affect Scale (PANAS), a twenty-question survey in
which participants rated how a string of adjectives made them feel (Watson et al., 1988). After
the baseline affect questionnaire was completed, participants were either of three 5-minute clips
in attempt to induce mood. The three types of clips include positive (segment of a funny scene),
neutral (segment from a nature documentary) or negative (clip that focused on an ill dog). To
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measure mind-wandering, frequencies of behavioral lapses and retrospective indices of
subjective experience were collected. Behavioral lapses were measured using a variation of the
SART, in which participants responded to the non-target and to restrict their response when
presented with the target (Robertson et al., 1997). Subjective reports were conducted after the
SART through the Thinking Content section of the Dundee Stress State Questionnaire
(Matthews, Joyner, Gililand, Campbell, & Faulconner, 1999).
Results show that participants with a negative mood made more lapses, reported a greater
frequency of task irrelevant thoughts, and became less inclined to reengage attentional resources
following a lapse (Smallwood et. al, 2009). However, participants with a positive mood
demonstrated better ability to adjust their performance after a lapse. These results provide further
support for the notion that a negative mood reduces the amount of attentional commitment to the
task in hand and may do so by enhancing the focus on task irrelevant personal concerns
(Smallwood et. al., 2009).
In 2010, Kilingsworth and Gilbert conducted a study where they used a cell phone app to
collect real-time reports of thoughts, feelings and actions of a broad range of people. The
application would notify participants at random times during their waking day to report what
they were doing, how they were feeling (measured in terms of happiness) and if they were mindwandering. Participants were randomly assigned to the affect question. The results were twofold. First, results showed that individuals tend to mind-wander regardless of what they are
doing; mind-wandering occurred in 46.7% of the samples and in at least 30% of the samples
taken during every activity except for love-making (Killingsworth & Gilbert, 2010). This result
emphasizes that real-world sample reported higher rates of mind-wandering compared to
individuals in a laboratory setting. Furthermore, the nature of individuals’ activities had a modest
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impact on whether their mind wandered and had a marginal impact on the pleasantness of the
topics to which their minds wandered to (Killingsworth & Gilbert, 2010). Next, a multilevel
regression indicated that, among all activities (even the less enjoyable ones), people were less
happy when mind-wandering compared to when they were not (Killingsworth & Gilbert, 2010).
Third, the authors also found evidence that mind-wandering was the cause of unhappiness,
despite previous research which indicates unhappiness as the impetus for mind-wandering
(Smallwood et. al, 2009). This finding was based on a time-lag analysis conducted within the
experiment. The implication of these results are vast and challenges many preconceived notions
of mind-wandering; such as the directionality of affect and mind-wandering, the content of the
mind-wandering experience, and how often individuals mind-wander.
While both studies provide support for the different mechanisms for how affect and
mind-wandering interact, there is a positive correlation between the presence of unhappy affect
and mind-wandering during a moment. The existence of both findings could potentially indicate
the significance of situational context with respect to mind-wandering, as laboratory studies yield
different results in the frequency in which one mind wanders, the directionality of mindwandering and affect compared to real-time reports. Further research needs to be conducted to
determine if there is a significant difference in the directionality of affect and mind-wandering.
Intentional vs. Unintentional Mind-wandering:
As seen above, the directionality of mind-wandering and cognition have a wide variety of
positive and negative implications depending on the situational context. However, one trap that
the current definition places on mind-wandering is that mind-wandering seems to just happen if
certain conditions are relevant (i.e. executive failure). Hence, mind-wandering has been treated
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as an unintentional cognitive process, and neglected in many studies (Braboszcz and Delorme,
2010).
In 2015, Seli and his team argue that distinguishing between spontaneous (unintentional)
and deliberate (intentional) mind-wandering will allow psychologists to capture the range of
implications and effects of the process (Seli et. al, 2015). Seli’s argument is not new. In 1995,
Giambra suggested that task unrelated imagery and imagery either occupy awareness because
they attract attention or we deliberately shift our attention to them. However, despite the
distinction, the following research primarily analyzed mind-wandering as a manifestation of
executive failure (i.e. McVay & Kane, 2010) or unintentional drifting (i.e. Smallwood &
Schooler, 2006). In response, Seli conducted an experiment on individual differences to
determine whether mind-wandering relates to self-reported fidgeting and hypothesized that
fidgeting might be positively associated with mind-wandering to the extent that both result when
individuals lose control of attention. Deliberate and spontaneous mind-wandering scales (MindWandering: Deliberate and Mind-Wandering: Spontaneous) were used to index intentional and
unintentional mind-wandering, respectively (Carriere et. al, 2013). In addition, mindfulness was
measured using the Five-Facet Mindfulness Questionnaire (FFMQ; Baer et. al, 2006). These
questionnaires were given administered to participants at during the first month of classes. The
order in which the questionnaires were assigned was randomized across participants in attempt to
preserve the unawareness of the related scales. The results indicate that deliberate and
spontaneous mind-wandering were both associated with each other, indicating some overlap in
mechanisms (alpha = 0.45; p < 0.001). Though there is a significant correlation between the two
forms of mind-wandering, the correlation is not 1, nor close to 1. Hence, the study supports the
notion that intentional and unintentional mind-wandering are two different mechanisms. Another
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study that demonstrates how specific traits influence of intentional and unintentional mindwandering is Seli et. al’s 2013 study. They showed that deliberate mind-wandering was
positively associated with the “Non-Reactivity to Inner Experience” facet of the FFMQ, while
spontaneous mind-wandering was negatively associated with this facet (Seli et. al, 2013).
Furthermore, spontaneous mind-wandering has a significant negative correlation with the
“Describing One’s Feelings, Sensations and Experience” facet while deliberate mind-wandering
had a very weak, non-significant correlation (Seli et. al, 2013). These two studies provide further
support that there is a functional difference between intentional and unintentional mindwandering.
Though the notion of intentional mind-wandering may seem counter-intuitive, it aligns
with Smallwood’s original definition. For example, if an individual is listening to a song, but
shifts their attention away from the song to an episodic memory, such as a confrontation, they
have shifted the contents of thought away from an external stimulus and generated individual
thoughts. Whether the shift is intentional or unintentional is undeclared, allowing for flexibility
in the mechanisms of the attentional shift establishes individual levels of attentional control. This
contrasts notions that self-generated internal thought is spontaneous and represents executive
failure. Ultimately, considering intentionality as a motivational principle expands the
implications internally or externally directed attention. For example, fantasy and certain forms of
meditation (i.e. visualization meditations, open-monitoring) represent intentional mindwandering and provide addition support for mind-wandering as a form of executive functioning.
With respect to executive processing, there appears to be an alignment between
unintentional mind-wandering with executive failure, while intentional mind-wandering aligns
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with executive functioning. Unfortunately, we were unable to find conclusive results in our study
to further support the notion. Therefore, the topic will not be expanded upon.
Divergent and Convergent Thinking on Creativity
As mentioned before, mind-wandering is positively correlated with increased levels of
creativity (Baird et. al, 2012). However, there is another factor that exists within this correlation;
divergent thinking. Divergent thinking refers to stimulating new thinking and ideas by
diversifying and exploring. Other studies have shown that mind-wandering fosters divergent
thinking as well. Ruby et. al (2013) conducted an experiment to examine the link between selfgenerated thoughts and social problem solving. The experimental session ran for two hours and
divided into three blocks. One block focused on performing cognitive tasks, another focused on
performing the means-end problem solving task and the last focused on various other tasks based
on Smallwood et al.’s 2013 paper, “Letting go of the Present: mind-wandering is associated with
reduced delay discounting”. Participants engaged in either a choice reaction time task (CRT) or a
working memory task (WM). The CRT as represented a non-demanding task, while the WM task
simulated Baird et. al’s demanding condition. Self-generated thought, a form of mind-wandering,
was measured by inverting working memory task scores. While the results show that individuals
who demonstrated higher mean-end problem solving skills had higher levels of working
memory, there was also data suggesting that self-generated thoughts lead to a larger number of
solutions proposed to address social conflict (Ruby et. al, 2013). Since self-generated thoughts
are manifested as mind-wandering, researchers have more evidence suggesting that mindwandering generates divergent thinking and breeds creativity.
Though divergent thinking is correlated with creativity, convergent thinking also has an
important role in the creative process. Divergent and convergent thinking resemble a quantity
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versus quality of the creative world; divergent thinking yields multiple ideas and solutions for a
problem, while convergent thinking decides which approach is best suited for addressing the
problem. Mood has been shown to have strong mediation effects on which type of thinking is
used in a moment. Vosburg (2010) highlights mixed results within the literature surrounding
positive moods on creative problem solving and optimizing strategy for solutions, and
hypothesizes that positive moods are good for divergent thinking and creativity while negative
moods promote convergent thinking and specific strategies for problem solving. In her study,
mood was assessed through an adjective checklist before engaging in real-life divergent thinking
tasks (Vosburg, 2010). The results followed Vosburg’s hypotheses: participants with positive
moods would generate a higher number of proposed solutions, while participants with negative
moods would choose optimizing strategies and focus on the quality of their proposed solutions
(Vosburg, 2010). Vosburg also emphasizes the significance of convergent thinking in the
creative process. While divergent thinking is the first step to formulating multiple solutions to a
problem or task, convergent thinking is the next step that analyzes how to optimally engage with
the presented situation. When both forms of thinking can be utilized, effective brainstorming and
execution of a solution can be utilized to overcome problems.
As mentioned in Baird et. al’s 2012 article, creativity was assessed through the Unusual
Use Task. However, the test examined creativity through a divergent thinking lens. Though
convergent thinking is not primarily associated with creativity, it is an important component of
addressing problems. Vosburg (2010) alludes to the notion that convergent and divergent
thinking are equally important in the collective creative experience. For example, an individual
may have come up with a brilliant idea for reducing micro aggressions within a culture.
However, if they cannot materialize the broader idea and act upon it, then the various
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brainstormed ideas will remain just ideas. One way of gauging convergent creative thinking is
through the Remote Association Task (RAT; Razumnikova, 2007). During this task, participants
are showed three words (i.e. paint, doll and dog). Participants need to determine which word
relates to all of the words (house relates to paint, doll and dog; house paint, doll house and dog
house). Though there is scrutiny over Razumnikova’s original RAT test, a modified version has
been made and has high internal validity. This test will be explained further in the post-task
measure of creativity in the methods section.
Eureka Phenomenon: Incubation facilitates Creativity
Incubation is defined as the temporary shift from an unsolved problem that allows a
solution to emerge seemingly as if from no additional effort (Sio & Ormerod, 2009). As
mentioned in Baird et. al’s 2012 study, this extra time to subconsciously process information can
help one generate creative answers to problems. Everyone, at some point in time, has
experienced the effects of incubation through the Eureka phenomenon; the moment when an
answer to a problem suddenly pops into one’s head.
Incubation is not a new construct. In 1926, Graham Wallas proposed four stages to
problem solving: preparation, incubation, illumination and verification (Wallas, 1926). There
have been several other hypotheses in attempt to explain creative effects of incubation on
problem solving. Each hypothesis falls under the conscious work or unconscious work theories.
The conscious work theory states that while an individual continues to works on a problem, they
get closer and closer to coming up with a solution (Smith & Blankenship, 1991). The
unconscious work theory states that an individual continues to unconsciously attempt to solve a
problem until an unconscious solution becomes conscious. (Smith & Blankenship, 1991).
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Three different unconscious processes have been proposed to explain potential
mechanisms of incubation. The first discusses the influence of bringing out new knowledge.
Over time, activation will spread toward previously ignored but relevant memory items, which
can sensitize individuals to related concepts and make use of external cues to solve a problem
(Sio & Ormerod, 2009; Bowers et. al, 1990). The second theory discusses the mechanism of
selective forgetting: an incubation period will weaken the activation of inappropriate solutions
that distract individuals during initial attempts, allowing a clear perspective on solving the
problem (Sio & Ormerod, 2009; Smith & Blankenship, 1991). The third theory discusses
problem restructuring, another potential mechanism which discusses how an individual’s mental
representation of a problem will be reorganized into a more appropriate and stable form after
initial unsuccessful attempts (Sio & Ormerod, 2009). Hence, an individual is able utilize helpful
external information or to rearrange problem information in a manner that allows a solution to be
found more readily (Sio & Ormerod, 2009; Seifert et al., 1995).
Another component of incubation that has been alluded to is the time duration between
the introduction of the problem and the time the solution is conjured. According to Sio and
Ormerod’s meta-analysis, there is evidence that it takes at least 20 minutes for the incubation
period to have a significant effect on creativity, and less evidence for a time duration of about 10
minutes (Sio & Ormerod, 2009). Mind-wandering and incubation go hand-in-hand with respect
to facilitating creativity. Once one disengages from a task (be it shifting focus to another task or
mind-wandering), the incubation period timer begins. In our study, we hope stimulate the
incubation period through mind-wandering to determine the effects mind-wandering can have on
creativity.
Default Mode Network and Neural Activity during Mind-wandering
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Neurological measures of mind-wandering can be observed using an EEG to record
default-mode network (DMN) activity. This network includes the medial prefrontal cortex
(MPFC), the precuneus, the posterior cingulate cortex, and the inferior parietal and lateral
temporal cortices (Gruberger et. al, 2011). In comparison to other neural networks, the DMN has
specific energy consumption and signaling behaviors that are dependent on blood oxygen-level
(Gusnard et al., 2001; Raichle et al., 2001). Furthermore, the DMN emits alpha waves when
active. The presence of alpha waves is known as alpha power. Alpha power, and its implications
on mind-wandering, will be discussed in an upcoming paragraph.
During cognitively demanding tasks, DMN activity decreased significantly. But for levels
of rest, the DMN shows high activation compared to task assignment. The DMN activates when
cognitions associated with mind-wandering arise, including self-related processes, emotional
regulation, social cognition, autobiographical memory and future-oriented thinking; all processes
mediated by mind-wandering (Smallwood & Schooler, 2015; Yehuda et al., 2015). Hence,
psychologists believe that activation of the DMN indicates that one is mind-wandering.
DMN activity is represented through alpha power. High levels of alpha power indicate
that the DMN is active, while low levels of alpha power indicate that the DMN is inactive
(Knyazev et al., 2011). Another reason why the DMN is believed to be connected to creativity is
that alpha power highly correlates with increases in creative ideation (Fink and Benedek, 2011).
Creative ideation is a process in which internally generated creative ideas. Given the internal
nature of creative ideation, one could consider this process mind-wandering. EEG studies have
played an important role in understanding the neurological signals, like alpha power, that mindwandering displays. With respect to our study, alpha power is the primary neurological marker
used to identify if participants engage in mind-wandering
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Summary of Literature
The mechanisms and effects of mind wandering on creativity are multi-faceted and
dependent on many variables. We are curious as to how mood, intentionality and past and futureoriented episodic thoughts interact with divergent and convergent thinking to influence
creativity. One facets that influences every presented variables is mood. Mood is strongly
correlated with unintentional mind-wandering, as seen by the correlation between unhappy
moods and mind-wandering. The emotional state of mind can also influence whether attention is
directed internally or externally. Mood also has correlations with past and future-oriented
episodic thought. Those in more negative moods tend to ruminate about past events compared to
those who are more inclined to fantasize about future-oriented events. Mood and affect have
been shown to have a significant positive effect on convergent thinking while hindered
individuals’ ability to brainstorm possible solutions to real world problems.
In addition, the implications of mind wandering provide too large of a range of effects to
simply classify as the all-encompassing term of “mind-wandering”. For example, past and
future-oriented episodic thoughts are shown to have virtually no mechanical differences other
than the destination of the time travel. Furthermore, while the literature debates whether mindwandering represents executive function or failure, I believe that mind-wandering can represent
both. From a philosophical perspective, if a process accomplishes a task above a certain
standard, then the process can be considered successful. Therefore, if mind wandering can
successfully facilitate incubation and yield statistically significant increases on UUT scores, then
mind wandering is an example of executive functioning that promotes incubation and facilitates
creativity. However, there is a time and place for mind-wandering. As the literature states, mindwandering is viewed as executive failure if one’s mind deviates from the task at hand.
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Intentionality of mind-wandering also has significant implications on the content of
mind-wandering sessions. If an individual makes the active choice to think about past or futurebased thoughts and disconnect them from their external environment, then mind-wandering can
be viewed as executive function. This form of mind-wandering has implications However, if an
individual unintentionally mind-wanders, then the lack of sustained attention may suggest
executive failure, depending on contextual information, like sleep, environmental scene, or
neurological factors.
Re-propsing Hypotheses
Once again, our hypotheses include: participants who are given the opportunity to mindwander will perform better on creative tasks compared to those with less affordance; participants
engaged in mind-wandering will show increased alpha oscillations compared to those with less
opportunity to mind-wander; with respect to temporal orientation, greater future-oriented mindwandering will predict increases in alpha power and creative problem solving abilities; and that
those who positively and intentionally mind-wander will show increases in alpha power and
creative problem-solving abilities on convergent creative thinking tasks.
Methods
Overview
There were seven sections of our experiment: connecting the participant up to the EEG,
baseline EEG measures, two baseline UUTs, the mind-wandering condition, manipulation check,
four post task UUTs, and the Remote Associates Task (RAT). The baseline UUT calculated
participants’ baseline divergent creativity. The objective of the UUT was to generate as many
unusual uses for common objects within the time frame. The second step incorporated the mindwandering condition among three possible groups. Group A utilized an easy task with a future
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oriented prime, group B an easy task with a past oriented prime and Group C a hard task with
both temporal vections. There was a pause halfway into the condition to give participants a break
from the task. For Group C, forward and backward temporal vection was randomly assigned to
either the first or second half of the session (participants could either experience the forward
vection first and the backward vection second, or the backward vection first and then the forward
vection). The description, theoretical and empirical basis of the task will be explained in more
detail in the mind-wandering section.
To induce a future or past oriented prime, temporal vections moved towards or away
from the participant. The vections were superimposed over the number identification task. This
period’s primary purpose was to act as an incubation period, which lasted for twelve minutes.
The third part of the study involved a manipulation check to see how the participant thought
during the easy or hard tasks. Lastly, participants completed a post-incubation UUTs to
determine if the incubation period had a significant effect on stimulating creativity. Participants
also performed the RAT to analyze if mind-wandering has any implications for convergent
thinking, rather than divergent. Participants were then debriefed, compensation for their time,
allowed to ask questions and free to leave.
Participants
We recruited 53 college students from Haverford and Bryn Mawr Colleges. Recruiting
participants took multiple forms: social media, word of mouth, and announcements to classes.
Participants were told a general description of what the experiment entails and were be given the
option to withdraw if they like. Participants were fully debriefed, compensated for their time and
given the chance to ask questions after the experiment was completed. Three participants were
excluded from the alpha power analysis due to faulty electrode readings that interfered with data.
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However, their pre- and post-UUT originality and fluency, self-report, and RAT data were still
included in data analysis because it was not effected by alpha power. Unfortunately, one
participant was excluded from the entire study due to an accidental increase in incubation
duration.
Baseline EEG
Once the participant and EEG cap were prepped, they began a 4 minute baseline EEG
recording. During this time, participants were asked to sit with their eyes closed in a slightly
dimmed room. The experimenter left the room during this time, and returned after the four
minutes were over.
Unusual Use Task (UUT)
There were two UUT sections within the study: the baseline and the post mindwandering. In the baseline UUTs, participants had two minutes to come up with as many unusual
uses for two of the following four items: a brick, sponge, newspaper and paperclip. These four
items were chosen because they all have distinct physical features, mitigating the possibility of
participants to repeat the same creative uses for different objects. The task was performed on a
Qualtrics survey, that would randomly assign two of the four items during this task. A timer was
programed into the survey to move participants to the second item, and then to the next step of
the Qualtrics survey once the two minutes expired.
A direct replication of Baird et. al’s 2012 study was used to score participants creativity.
Creativity was measured through two variables: fluency and originality. In their study, fluency
was a measure expressing the total number of responses participants typed for each item.
Originality refers to the uniqueness of responses within all of the responses. To tabulate fluency,
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we counted up the participants total number of responses. Originality was scored if participants
reported an item that no one else had stated.
Following the manipulation check, participants completed all four UUT items. Once
again, participants had two minutes to complete each task. For all participants, the two baseline
UUT items were repeated in the post mind-wandering condition to compare to see if participants
could generate more creative responses. To see if the mind-wandering condition had any effect
on convergent thinking, participants also performed the RAT test. The RAT task provides a list
of words to a participant (such as paint, cat and doll) and asks participants to find a word that
relates to each of the words provided (in this case, an answer could be “house” since house paint,
cat house and doll house all utilize the word “house”. Participants had 15 minutes to complete as
many of the thirty items as possible.
Mind-wandering Conditions and Incubation
Participants were assigned to one of three conditions based on the order in which they
signed up (participant 1 was assigned to task A, participant 2 to task B, participant 3 to task C,
participant 4 to task A, etc…) The first task was an easy task with future oriented prime (Group
A), easy task with past oriented prime (Group B), and a hard task with both temporal primes
(Group C). Groups A and B represent our experimental conditions, while Group C represents our
control condition. All tasks lasted 12 minutes, and had a break half way through. The easy task is
based off of Baird’s 2012 study in which participants were tasked to identity whether or not the
different colored number is odd or even (the original color was white, and the signal to color was
green). This makes the task more boring in attempts to promote mind-wandering. We used 144
stimuli, based on the 6-minute block duration, and replicated Baird's timing of 1000 ms stimulus
presentation + 1500 ms fixation point per trial. Digits 1 to 9 were used. 17 out of the 145
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numbers were green, while the rest were white. If the number is odd, they press one key. For
even, they press another key (Baird et. al, 2012). The hard task added a working memory
component to the easy task; participants must identity the green number, and recall whether the
previous number was positive or negative (Baird et. al, 2012). In addition, the direction of the
temporal vection was randomly determined in Group C; half of the participants received the
forward temporal vection first, then backward, while the other half received reverse order. When
describing the task to participants, we called the drill an attention task, rather than a mindwandering condition.
Post-task Manipulation Check
Following the mind-wandering condition, participants completed a short retrospective
questionnaire to see how the condition affected their cognition. Six questions were asked: How
often think of unrelated events during the activity, how often did you think about the future,
how often did you think about the past, how sustained were your unrelated thoughts, when your
mind wandered, was it intentional (you decided purposely to think about something other than
the task) or was it unintentional (your mind wandered even though you were trying to stay
focused on the task), and on a scale of 1-5, describe your mood All questions used a five-point
Likert scale to determine how relevant each question is to the participant. While other studies
have incorporated manipulation tasks during the mind-wandering condition, our team decided to
conduct the manipulation check after the mind-wandering condition in the concern that
conducting a manipulation check can influence participants’ cognitions during the experiment.
Remote Associates Task (RAT)
We were also curious to see if mind-wandering has any influence on convergent thinking.
Therefore, we finished the survey with the Remote Associates Task. Though there are reports of
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empirical inconsistencies of RATs on convergent thinking (Vul & Pashler, 2007), we used the
method since it has the most well known convergent creativity check.
EEG
EEG recordings used a NuAmps amplifier controlled by Scan software.
The following sites on the scalp were utilized: F3, Fz, F4, C3, Cz, C4, P3, Pz, P4, O1, Oz, O2.
These sites provide sufficient coverage of scalp. We expect the alpha waves to be highest at
P/parietal sites. The sites listed are embedded in a Quik-Caps fabric cap. Ag/AgCl electrodes
were also be placed around the eyes to monitor eye movements and blinks. We recorded
continuously with a sampling rate of 1000 Hz. Dependent variables were for the EEG analysis;
the alpha-band power values (averaged over the duration of the mind-wandering task) were
reformatted using a Fourier transform.
EEG recordings were taken during the 4 minute-baseline (eyes closed) and 12 minute
mind-wandering condition. During the recordings, gross artifacts were found and manually
removed to polish the data set. Furthermore, blink artifacts were removed from MW task data
using Neuroscan's automated ocular artifact reduction algorithm. While the EEG was off-line,
data was re-referenced to the average of the left and right mastoid sites. Furthermore, continuous
data were segmented into 1024-ms epochs. The alpha-power spectrum was extracted using Fast
Fourier Transform (FFT) from each epoch separately and then averaged across epochs. The FFT
yields estimates of power across different frequencies in 1-Hz bands. Estimated alpha power was
calculated by averaging the values from bands corresponding to 8-12 Hz. Data analysis was
conducted on logs of alpha power values (logs were applied to reduce the skew in the
distribution). This process was carried out on all 9 sites separately, and an average across all sites
was also computed to produce a single index of alpha power across sites.
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Results
Group Differences
Self Report
Our first set of analyses compared the three groups on individual self-reported scores to
see if our mind-wandering condition influences self reported variables. We looked at a variety of
self-report variables, including how often participants caught themselves mind-wandering
(indicated as “often-unrelated”), how often they mind-wandered towards the future (indicated as
“future”), how often they mind-wandered towards the past (indicated as “past”), the duration of
their mind-wandering sessions (indicated as “sustained”), how unintentional their mindwandering sessions were (indicated as “unintentional)”, and their mood during the task
(indicated as “mood”). 52 of our participants were analyzed. One participant was excluding due
to an error in administering the experiment during the mind-wandering condition.
An one-way ANOVA was conducted with group classification (as the between-subjects
factor) for each of the self-reported items as the dependent variable. Unfortunately, our results
for self-reported mind-wandering yielded an F of 2.00 with a p-value of .145, indicating that
participants among the three groups did not report a statistically different amount of mindwandering during each of their mind-wandering conditions. Furthermore, our results indicated
statistically insignificant group difference between each temporal vection and the temporal
directionality of one’s mind wandering sessions (future-orientated MW, p = .56; past-oriented
MW, p = .79).
Though many of the self-report variables did not significantly differ, there was a
significant group difference in sustained mind wandering among all groups (Meangroup.A = 3.44;
Meangroup.B = 3.06; Meangroup.C = 2.53; F(2,49) = 3.49; p = .038). A Post-hoc analysis was then
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conducted, indicating that Group A reported significantly more sustained mind-wandering than
Group C (p = .011). However, Group B did not significantly differ from either Group A or C
with respect to sustained mind-wandering. For all other self-report data, there were no
statistically significant differences between groups.
Alpha Power
We failed to find statistically significant group differences in alpha power for either
baseline or mind-wandering task conditions. However, across groups, alpha power was
significantly lower in the mind-wandering condition compared to the baseline (baseline alpha
mean = 1.27; MW alpha mean = .68; t(46) = 14.44; p = .00). The larger alpha power reported
during the baseline period makes sense because alpha power should be highest in an eyes-closed
task where the participant does not engage in an external task. During the eyes-closed task, all
thinking is directed internally, which is what alpha power is believed to indicate..
Creativity UUT/ RAT
Before explaining UUT findings, a note must be made that pre-MW UUT’s reported
more unique answers compared to the post-MW UUT’s (see Table 4.1 and 4.2). However, we
believe the reason for the difference artificially constructed by the study design; not all
participants completed the same two UUT items, reducing the probability of more unique
answers in the pre-MW UUTs by about half. For the post-MW UUTs, all participants answered
all four items, increasing the total number of responses for each item and providing less
opportunity for original answers. As a result, we cannot directly compare the pre-MW UUT
originality scores with the post-MW UUT originality scores. This being said, we can still
compare the post-repeated and the post-new UUT responses to determine if there was a
difference in post-repeated and post-new fluency and originality scores.
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When analyzing UUT data, 3 participants were excluded due to procedural mixups and
participants skipping the mind-wandering condition, leaving a sample size of 49 participants. A
3x2 ANOVA test, in which factor 1 is group assignment (either Group A, B or C) and factor 2
represents the repeated and new items (during the post-test) revealed a marginal mean effect
between the pre- and post- MW UUTs on the originality measures (F(1,49) = 3.95; p = .052),
indicating that participants came up with more creative responses on their repeated UUT items
(see Table 2). An increase in creative responses on the repeated UUTs was found among all three
groups.
A statistically significant main effect for fluency scores between repeated UUT items
versus new UUT items was found (F(1,49) = 18.98; p < .001). This finding indicates that overall,
fluency was greater in repeated items than newer (refer to Figure 3 for means). Furthermore, the
interaction effect also indicated a marginal significance between groups with respect to repeated
and new item fluency scores. (Group A-repeated mean score = 19; Group A-new mean score =
15.61; Group C-repeated mean score = 18.06; Group C-new mean score = 14.41; F(2,49) = 2.79;
p = .071; see Figure 3 for correlations). This result indicates that Group A and C are benefitting
from the incubation or repetition, while Group B did not express as much as. Though the finding
is marginally significant, reasons suggesting why Groups A and C benefited from repetition, but
not Group B, will be presented in the discussion because it may provide support as to why Group
A reported significantly more sustained mind-wandering than Group C. In addition, people who
had higher alpha in the baseline and mind-wandering sessions generated had higher fluency
scores (MW-alpha: p = .011; baseline-alpha: p = .015). This result indicates that higher alpha has
a positive effect on fluency, one of the facets of creativity.
, There were no group differences in Remote Associate Task (RAT) scores.

Correlations
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While the first set of analyses focused on group differences, we also conducted
correlations among self-report, alpha, and creativity variables regardless of group. These
correlations demonstrate the extent to which individual differences in one variable predict
individual differences in our other variables. There were a few statistically significant
correlations found within the self-reported data. First, a statistically significant correlation was
found between unrelated mind-wandering and mind-wandering towards the future and past (See
Figure 2 for r and significance values). Furthermore, a marginally significant correlation was
found between unrelated and sustained mind-wandering (p = .061). There was also a significant
positive correlation between mind-wandering towards the future with mind-wandering towards
the past (p= .002). Lastly, there was a significant correlation between future-oriented mindwandering and sustained mind-wandering (p = .021).
Furthermore, baseline alpha predicted more self-reported unintentional mind-wandering
(p = .05) while mind-wandering alpha failed to predict. Two marginally significant trends were
also noticed: people who show more baseline alpha power had greater benefit for fluency, but
negative effects on originality (baseline-alpha and UUT originality: Pearson Correlation = -.25; p
= .085) and the greater the alpha increase, the higher the originality scores and better RAT scores
(Pearson Correlation = .265; p = .084). Though these findings are marginally significant, we
decided that they should be included in the study. However, due to the marginal significance,
they will not be discussed further.
Discussion
Summary of Results
Our intentions for conducting this study were two fold: to replicate findings from Baird
et. al (2012) and Miles et. al (2010), and explore additional facets of mind-wandering and how

Integrative Mechanics of Mind Wandering and their Effect on Creativity
37
they can influence creativity. These facets include mood, intentionality of mind-wandering,
duration of mind-wandering episodes, and temporal directionality of mind-wandering episodes.
Baird et. al (2012) found that mind-wandering does enhance creativity with respect to one’s
fluency and originality on the Unusual Use Task. Miles et. al (2010) found that the temporal
direction of one’s mind-wandering can be externally influenced through the use of forward or
backward moving temporal vections. Our original hypotheses include: participants who are given
the opportunity to mind-wander will perform better on creative tasks compared to those with less
affordance; participants engaged in mind-wandering will show increased alpha oscillations
compared to those with less opportunity to mind-wander; with respect to temporal orientation,
greater future-oriented mind-wandering will predict increases in alpha power and creative
problem solving abilities; and that those who positively and intentionally mind-wander will show
increases in alpha power and creative problem-solving abilities on convergent creative thinking
tasks.
Our first set of analyses compared and contrasted group differences throughout our data.
Unfortunately, our results indicated statistically insignificant group difference between each
temporal vection and the temporal directionality of one’s mind wandering sessions (futureorientated MW, p = .56; past-oriented MW, p = .79). The only statistically significant group
difference found was a significant group was that Group A reported significantly more sustained
mind-wandering than Group C. However, Group B did not significantly differ from either Group
A or C with respect to sustained mind-wandering. For all other self-report data, there were no
statistically significant differences between groups. We also failed to find statistically significant
group differences in alpha power for either baseline or mind-wandering task conditions.
However, across groups, alpha power was significantly lower in the mind-wandering condition
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compared to the baseline. With respect to creativity measures, all groups demonstrated increases
in the number of and quality of creative responses the post-MW repeated UUTs.
The second set of analyses revolved around UUT and RAT creativity tasks. We found
that fluency was greater in repeated items than newer (refer to Figure 3 for means). Furthermore,
Group A and C benefited more from the incubation or repetition, while Group B did not express
as much as. Lastly, In addition, people who had higher alpha in the baseline and mind-wandering
sessions generated had higher fluency scores.
Correlations analyses were also between our variables. We found a statistically
significant correlation between unrelated mind-wandering and mind-wandering towards the
future and past. A significant positive correlation was also found between mind-wandering
towards the future with mind-wandering towards the past, indicating that if participants mindwandered, they thought about the future and the past. A marginally significant correlation was
sustained mind-wandering sessions extended over a sustained time period, rather than shifting
back and forth between internal and external-directed attention. Lastly, there was a significant
correlation between future-oriented mind-wandering and sustained mind-wandering.
Baseline alpha predicted more self-reported unintentional mind-wandering, while mindwandering alpha failed to predict. Two marginally significant trends were also noticed: people
who show more baseline alpha power had greater benefit for fluency, but negative effects on
originality and the greater the alpha increase, the higher the originality scores and better RAT
scores. Despite their marginal significance, these findings are interesting and will be discussed
further.
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Discussion of Results
Unfortunately, we failed to completely replicate Baird et al.’s findings that mindwandering enhances creativity. Though UUT fluency and originality scores did increase for
repeated UUT-items, and alpha power was present, self-reported levels of mind-wandering were
statistically insignificant. This finding indicates one of three conclusions. Either our
experimental condition was ineffective at generating mind-wandering, increases in fluency and
originality scores compared to new-items is due to the repetition of performing a task rather than
mind-wandering facilitating incubation, or mind-wandering isn’t the only neural state that
promoting creative incubation.
Though we replicated the task from Baird et. al's study, one difference was the addition
of temporal manipulation during the mind-wandering task. Assuming that participant’s selfreport data was accurate, then temporal vections potentially interfered with participant’s abilities
to mind-wander. One possible explanation is that the temporal vections represent a continuously
moving stimulus. Therefore, exposure to a moving object, even if it’s in one’s peripheral vision,
could influence the degree to which one mind-wanders.
Next, the failed replication suggests that that mind-wandering does not actually facilitate
creative incubation in this type of experiment, and that repetition of a task and additional time
are instead responsible for the increases in UUT fluency and originality scores. Participants
ultimately had two attempts totaling four minutes on repeated UUT items. For new UUT items,
participants only had one attempt lasting two minutes. Increases in our control condition
creativity scores also support this explanation, since mind-wandering during that condition was
not statistically significant.
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Lastly, the presence of alpha power and increases in UUT fluency and originality scores
suggests that mind-wandering is not completely necessary for creative incubation. Hence, there
are possible explanations for this result: different types of mind-wandering generate different
neurological effects and have different effects on creativity, another neurological network or
process overlaps with mind-wandering and more reliably facilitates creative incubation, or the
presence of alpha-power facilitates creative incubation better than experiencing mind-wandering.
There is empirical evidence suggesting that meditation also influences creativity. Firstly,
meditative states bear neurological resemblances to mind-wandering, as alpha waves are present
in neurological profiles (Aftanas and Golocheikine, 2001; Lagopoulos et. al, 2009). As we know
from Fink and Benedict’s (2014) study, increases in alpha power are highly correlated with
creative ideation. Ultimately, there is research suggesting that different forms of mediation can
enhances divergent thinking (Colzato, Ozturk and Hommel; 2012). Their study hypothesized that
meditation based on focused-attention and open-monitoring have positive effects on convergent
and divergent thinking and ultimately enhance creative capabilities. Focused-attention meditation
focuses only a particular item, thought, or object. Every other internal or external stimulus, such
as bodily sensations, environmental noise, or intrusive thoughts, are to be ignored (Colzato,
Ozturk and Hommel; 2012). Open-monitoring meditation, on the other hand, emphasizes flexible
and unrestrained attention, in which participants are encouraged to open their perceptions to any
sensations or feelings without maintaining strict focus on a specifc object (Colzato, Ozturk and
Hommel; 2012). Their results indicate that open-monitoring induces a control state that promotes
divergent thinking, while focused-attention based meditation does not (Colzato, Ozturk and
Hommel; 2012). Despite both being forms of meditation, the varying effects on creativity once
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again highlight the minute details that can influence how cognitive networks significantly differ
in function.
As mentioned in Zhiyan and Springer’s (1996) study, not all daydreaming is the same:
personality is a mediating factor that can predict the contents of one’s mind-wandering and
ultimately the effects of their mind-wandering. There is also empirical evidence suggesting
different types of mind-wandering generate different brain waves. Braboszcz and Delorme’s
(2010) report that low levels of alertness and internally directed attentive mind-wandering is
profiled as increased theta and gamma power and decreased alpha and beta power. However, we
know alpha power is highly correlated with internally directed attention and creative ideation
(Cooper et. al, 2003; Fink and Benedek, 2014). Low-alterness mind-wandering, as described by
the authors, represents a form of internally directed attention. If this type of mind-wandering is
self-generated and internal, then not all mind-wandering may not have the same effects on
creativity as predicted due to differences in alpha power. Furthermore, these findings provide
another example as to why mind-wandering, as an overarching term, is potentially not specific
enough in differentiating why and how mind-wandering can take multiple neurological profiles.
We also did not replicate primary findings in Miles’s (2010) study that temporal vections
can influence whether or not individuals mind-wander towards the future or the past. This
finding may represent methodological errors. In Miles’s (2010) study, participants were
randomly assigned to one of four groups: two experimental and two control. Participants
engaged in the experimental conditions for 12 uninterrupted minutes. Unlike their study, we gave
participants the option to take a break halfway through the condition. This break may have
interrupted the flow of mind-wandering and reset their attention back to the task.
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Based on the previous literature, I predicted that mood would be a significant predictor in
whether or not participants would engage in mind-wandering, and whether or not they would
mind-wander towards the future or past. However, mood yielded a statistically insignificant
relation with all our other self-reported variables, alpha power, and creativity measures. One
potential explanation for the insignificance of mood is that we only used one metric to determine
mood. Simply asking participants to rate their mood on a scale may have oversimplified the
measure to a degree where we failed to account for their true mood.
There were two particular results we didn’t expect to find. First, there is a statistically
significant group difference in self-reported sustained mind-wandering between Group A and C,
but not a significant difference between Group B and C. Group A was the first mind-wandering
condition in which participants engaged in an easy attention task and were exposed to futureoriented temporal vections during the task. Group B also completed an easy mind-wandering
task, but were exposed to a past-oriented temporal vection. Group C was our control group,
tasked with a working memory component in addition to the basic task in order to inhibit mindwandering as much as possible. Group C experienced both future and past-oriented temproral
vections. One potential explanation for this finding is that exposure to future-oriented prime had
an effect on thinking towards the future. Considering our boring task, it is possible that
individuals self-generated thoughts that are comparatively more enjoyable than the present
moment for personal entertainment. This explains the differences in Group A and C compared to
Group B, but doesn’t take into account that Group C incorporated both future and past-oriented
temporal primes.
The second finding stated a statistically significant correlation between sustained mindwandering and mind-wandering towards the future, but not towards the past. This particular
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correlation is novel, yet not intuitive. However, based on some of our results, this finding makes
sense if we consider the hypothesis that future-oriented mind-wandering has an effect on
creativity. Data from our study that supports this hypothesis include the correlation between
future-oriented mind-wandering and sustained mind-wandering sessions. Building off previous
literature, if mind-wandering does foster creativity, and future-oriented mind-wandering
stimulates sustained mind-wandering sessions, then future-oriented mind-wandering can be a
vessel for fostering creativity. The reason why future-oriented mind-wandering may be more
likely to generate mind-wandering is if participants report non-negative moods, and were
sufficiently bored by our mind-wandering task, then they may think about comparable more
exciting future plans. The non-negative mood comes into play here, since individuals who are in
negative moods tend to mind-wander towards the past. Though our data did not show a
correlation between future-oriented mind-wandering and non-negative mood, a more targeted
study that focuses on those two measures only could be conducted to further test this hypothesis.
Although alpha power among our three groups did not differ significantly, we found
statistical evidence suggesting that individual differences in alpha power are correlated with
performance on the UUT measures. Participants with more baseline alpha power had greater
benefit for fluency, but negative effects on originality. With respect to fluency scores, the
increased alpha power is interesting because it signals that greater alpha power enhances
divergent thinking to conjure more unusual uses. This conclusion is congruent with Fink and
Benedek’s (2014) finding that greater alpha activity is associated with generating creative
thoughts during divergent creativity tasks.
With respect to originality, this finding also makes sense; if participants report more total
responses, then coming up with completely unique uses becomes more challenging. However,
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this finding doesn’t necessarily indicate that increased alpha power decreases originality of
creative responses because the decrease could be explained as a methodological error based on
how we scored originality. Original responses were recognized if a participant explained a
unusual use that no one else had. If originality scores operated on a more statistically complex
system, then originality scores across participants would have a greater total value and
potentially indicate a significant positive relationship between increases in alpha power and
increase in originality scores. For example, Guilford’s Alternative Use Study awards two
additional originality points for individuals who suggested completely unique uses compared to
the entire unusual use responses for a particular item, and one point for a response that 5% of
participants stated. This study will be further discussed in our limitations section.
Another finding regarding alpha power was that participants with greater increases in
alpha power had better RAT scores. This finding is tougher to explain; as alpha power is
typically associated with divergent thinking rather than convergent thinking. Furthermore,
previous experiments were unsuccessful in finding a relation between alpha power and
convergent creativity (Jauk, Benedek and Neubauer; 2012; Fink and Benedek; 2014). However,
alpha power may have influenced divergent thinking to utilize a guess and check approach to
completing the UUT. The guess and check approach could include participants conjuring
different words or ideas that are associated with each word, and then checking their answer to
see if all three given words match the potential answer. Unfortunately, the guess and check
approach indicates that divergent thinking was utilized rather than convergent, since participants
aren’t using deductive reasoning to determine the unique similarity between the given words.
Limitations
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The most noticeable limitation is our sample size. Our original participant target goal was
60 people, so, barring any reason to exclude participants, we could have 20 participants in each
condition. Even though this number is slightly higher than what we ended up recruiting, our
target would still yield results from a relatively small size. This limitation was difficult to
overcome due to financial reasons and the time-based nature of the study. However, despite the
small sample size, our results raise important future questions and directions, which will be
discussed later in the paper.
The length of the attention exercise could also prove to be a weakness in our study. As
mentioned in Sio and Ormerod's (2009) literature review, the minimum amount of time in which
the the incubation period can activate and have a significant effect is 10 minutes, whereas the
ideal time for incubation to have an effect is 20 minutes after working on a task. In our study, the
mind-wandering condition also served as our incubation period, which lasted for 12 minutes.
Unfortunately, participants may not have had sufficient time for the incubation period to generate
the fullest effect and influence creativity.
Lastly, our UUT scoring method had a few drawbacks. Though we utilized Baird’s
scoring method to maintain the replication component of our study, the method oversimplified
creativity scores and inhibited data analysis on a more complete picture of all creative responses.
For example, “a door stop”, received the same fluency score as “using a brick in a bird bath to
prevent small animals from drowning”, despite the extra description. In this specific example, the
originality measure gave the more descriptive response an addition point.
Another scoring criteria considered was from Guilford’s 1967 Alternative Use Study.
Guilford's scoring method incorporated fluency, originality and two added measures: flexibility
and elaboration. Fluency scoring was the same in Baird and Guilford’s studies. However, scoring
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criteria for originality differed. Guilford’s originality measured each response and compared it to
the total amount of responses from participants. Responses that were given by only 5% of the
group were unusual (and awarded 1 point), while responses that were given by only 1% of the
group were unique (awarded 2 points). Flexibility, the third measure, analyzed responses based
on category. For example, if a participant said a brick was used to kill animals and to hit a friend,
both these answers would fall under a “weapon” category. The use of categorization would have
its own unique scoring perspective. Lastly, the elaboration criteria assigned value to participants’
descriptions of their unusual uses. For example, if a participant said an unusual use for a break
was “a doorstop”, then they would receive 0 points for elaboration. However, if a participant
were to say “a door stop to prevent a door slamming shut in a strong wind”, participants would
receive 2 points for elaboration (one for explanation of door slamming, two for further detail
about the wind) (Guilford, 1967). Ultimately, we decided to use Baird’s creative scoring method
to preserve the replication component of the study.
However, Baird’s creativity scoring demonstrates an unfair bias in creativity scoring
towards individuals who write more potential uses without description compared to those who
can devise a more concise scene and use of an object. Another way in which Baird’s creativity
scoring method fails to capture the full creativity of one’s responses is in the lack of a flexibility
category. For participants who had high fluency, many of the items were recycled ideas. For
example, one participant said that the use of a newspaper could be to “make a prom dress, make
a wedding dress”, and other items that fall under a “clothing” category. Though each item is a
unique use, there were participants who listed less items, but incorporated many categories of
use. While recycled ideas are fair responses, we are interested the range of creative responses
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people create. Once again, the lack of more descriptive scoring hurts the scores of those who
touched upon more categories, and favors people who have the most number of responses.
I believe Guilford’s criteria for scoring originality would have provided more depth to
individual’s creative scores compared to Baird’s, and further rewards people for coming up with
novel and descriptive creative responses rather than single or double word answers. Unlike
Baird’s originality measure, where a participant only receives one point if no one else writes
their specific use, Guilford rewards people one extra point for those who provide responses that
are within 5% of the total responses, and two points for those who’s answers are within 1% of
the total responses. This form of scoring provides leeway to those who think of unique
responses, while still further rewarding those with even more creative responses. Due to the wide
range of scoring possibilities, I believe all of these additional scoring procedures correct for the
bias around fluency in determining participants’ true creativity and yield a wider range of
creative scores to collect data from. Furthermore, elaboration and flexibility are two other
metrics that we could compare and contrast to determine how mind-wandering or alpha power
influences these facets of creativity.
There are latent problems with using the RAT to determine convergent thinking. As
mentioned before, the RAT has undergones scrutiny due to inconsistent internal validity checks.
There has been an adapted version of the RAT by Chermahini et. al in 2012 with high internal
validity (Cronbach’s alpha = 0.85) which may be used instead of the Mednick and Mednick’s
traditional remote associates task (Mednick & Mednick, 1968). However, we did not use that in
our study. If the intentions of this study were to be replicated, using Chermahini’s RAT may be a
better option for determining a relationship between mind-wandering and convergent thinking.
Further Comments on Executive Functionality of Mind-Wandering
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As mentioned in the introduction, executive function refers to a wide collection of
controlled cognitive processes that are critical for task completion (Denckla, 1994). Executive
failure represents the opposite, the inability for the mind to accomplish an allocated task.
However, this binary representation of mind-wandering fails to account for minute details that
influence individual gain or loss as a result of the mind-wandering session. As previously
described, depending on the type of mind-wandering, alpha or theta power could be more
pronounced (. In addition to the traditional definitions of executive function and failure, the net
positive or negative effects of an episodic mind-wandering session for an individual should be
considered in determining the ultimate effect of mind-wandering. The benefit or interference of
the mind-wandering sessions can be both objective and subjective depending on situational
context. If a mind-wandering session ultimately has a positive net-effect for an individual, even
if attention is diverted from an in-the-moment attention-based activity, then the session can be
considered executive function. On the contrary, if a mind-wandering session has a negative neteffect, then it could be considered executive failure. However, if attention is sustained for an
extended period of time during either event, then one could consider the mind-wandering session
as executive function if the net effect of the mind-wandering session is positive for the
individual. While the nature of our experiment is objective towards what the implications of
mind-wandering are on creativity,
Interview with Jeffery Rich
One of the unfortunate truths of laboratory research is that controlled situations do not
always replicate everyday scenarios. As a result, minutia details that influence cognitive
processes may not be fully accounted for during an experiment. To get more perspective on the
relationship between mind-wandering and creativity in a professional setting, I interviewed
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Jeffery Rich, co-founder and former Chief Creative Officer (CCO) of Integrated
Communications Corp, a medical communications agency that specialized in advertising and
educational work for pharmaceutical companies and created materials programs to facilitate
communication among drug companies, pharmacists, health professionals, patients and
consumers. The following section includes his perspectives on facilitating creativity and facets
that influenced them him to see where the empirical literature and self-reported accounts of
creative behaviors overlap and potentially disagree. and his responses.
Creativity for an advertising business is critical for its survival. However, the corporate
nature of the job could increase pressure to generate effective advertisements for clients and
inhibit employe’s creativity. Furthermore, there are multiple reasons as to why creativity could
be curtailed, such as stress and insufficient explanation of client expectations. To combat
potential road blocks, ways of supporting creativity were incorporated into the company culture.
“We would nurture creativity among our staff the way campers would feed wood into
a campfire. We encouraged fun at every opportunity, whether in the form of goofy signs on
peoples doors, playing wiffle ball in our offices, Nerf ping pong on otherwise traditional
conference tables, pumpkin decorating contests at Halloween, magicians at company parties.
We believed that when people had fun, they loosened up, grew more trusting and tolerant of
one another, and would suggest ideas they might not have offered in a more constrained,
traditional work environment. We celebrated success, applauded fresh ideas, and welcomed
everyone to participate with questions or suggestions or headlines or graphics—from
secretaries to account people to medical directors to writers and designers”.
The approach taken at Integrated Communications Corp resembles a grouporiented approach that depends on an open and respectful company culture to support
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creative thinking. In addition, the group component of the company provides a different
perspective on mechanisms that influence creativity. Throughout our study, individual
factors were primarily considered when evaluating how facets of mind-wandering could
influence creativity. Environmental factors were the only external factor mentioned
discussed the interaction between a person and a direct external stimulus with respect to
facilitating mind-wandering. However, the environmental factor presented in Integrated
Communications Crop represents collaborative goal-oriented intention among employees
to create an environment where anyone can help anyone facilitate creative problem
solving.
While the collaborative nature of the company helps facilitate group-based
creativity, each individual still, to a certain degree, operates individually to generate
creative ideas. For Mr. Rich, handling deadlines forced him to develop strategies to
facilitate his creative brain. Mr. Rich also commented on when he personally felt creative:
“On a more mundane level, I feel more creative when I have privacy to think, let my
mind roam and wander, and explore a challenge. Physical distractions impede and interrupt
creative thought. I do not meditate (at least not that I know of) yet when I go into “concept
mode” and turn on the creative juices, I believe I go into a meditative state. Words are like
Tinker Toys to me, capable of being assembled in infinitely different ways. We placed a
premium on giving our employees private offices to encourage creative thought”.
Based on his replies, I began to wonder if mind-wandering was even involved in
corporate creative culture. However, Mr. Rich did state that mind-wandering is part of
creativity, with a caveat:
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“But still, the process of exploring and experimenting with thoughts and ideas was a
crucial component of creativity. For some wandering is having less distraction and time to
mentally roam (eg, in the shower, in a quiet room, in an isolation chamber). For others
wandering is best done by immersion in a completely different environment (eg, a forest, an
art gallery, listening to music). Mind wandering can be encouraged and taught. We all have it,
though many people abandon it as they go along in life much like they abandoned diapers,
training wheels, old clothes, etc…”.
Even in a professional field where time is limited, mind-wandering can still facilitate
creativity. However, as Mr. Rich comments, individuals have subjective differences in what
enhances mind-wandering and ultimately creativity. Ultimately, mind-wandering is merely
a tool to facilitate creativity, but if that tool is improperly used, then potential creative
benefits are lost.
Future Directions
Creativity, at its core, is an incredibly ambiguous and oversimplified term. Creativity is
merely a vessel of ideas that originates from previous experiences, and can be expressed
physically or cognitively. But in each platform, creativity varies depending on the situational
context. An artist, or individual who is handy with tools, demonstrates a different manifestation
of creativity than a poet or author. Furthermore, Feist demonstrated the difference between
artistic and academic creativity. People have individual strengths in certain creative tasks that
unfortunately don’t translate to others. Hence, when evaluating one’s creativity, remembering
that a specific type of creative thinking is being observed is crucial for understanding how facets
interact the larger picture of creativity.
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Though we measured many descriptive variables influence mind-wandering and
ultimately influence creativity, there were many that were not touched, such as personality
factors like extraversion and openness,
Personality has many facets. One of the most conventional ways of analyzing creativity is
through the Big 5 Factor Model of Personality. This model generally defines personality through
five traits: agreeableness, conscientiousness, extraversion, neuroticism and openness. At first
glance, extraversion and openness may have a significant effect on creativity; those that are more
extraverted interact with many unique experiences that facilitate creative thinking, and those who
are open to new uses may be more likely to break through functional fixedness and aid them in
this form of creativity. In a meta-analysis by Feist (1998), results indicated, from a personality
perspective, that introverts and those with high levels of openness are correlated with creative
people (Feist, 1998). With respect to the other personality facets, Feist also indicated that
dominant, hostile, impulsive and norm-doubting personality tendencies are also seen in “creative
people”. These traits indicate that low levels of agreeableness may be correlated with creativity.
On the other hand, conscientiousness, conventionality and closed-mindedness were all negatively
related to scientific creativity (Feist, 1998). With respect to neuroticism, there is evidence
suggesting that one’s ability to tolerate ambiguity is associated with creativity (Sternberg, 1995).
Furthermore, personality and mind-wandering research suggests that different types of
mind-wandering may be more beneficial than others. Zhiyan and Singer (1997) looked at
daydreaming from a personality-focused lens to see if there were any differences the effects of
daydreaming with personality measures as the mediating variable. Zhiyan and Singer utilized the
Big Five personality factors to gauge participants general personality scores. Zhiyan and Singer
determined that different personality measures positively correlated with different types of
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daydreaming. Participants with higher levels of openness tended to daydream in a “positiveconstructive” fashion. Participants who scored higher on neuroticism or displayed higher
negative emotionality tended to daydream in a “guilty-dysphoric” fashion. Zhiyan and Singer’s
1997 study demonstrated that not all minds wander the same and internal factors can mediate the
style and outcome of mind-wandering, further supporting the notion that some types of mindwandering may be more useful than others (Zhiyan and Singer, 1997). This study also qualifies
the inclusion of participant subjectivity and net-benefit or net-deficit when considering if mindwandering represents executive function or failure.
Despite these findings, there are other studies that fail to find relationships between
creativity and personality factors. For example, Martingale and Dailey failed to show any
interaction between openness and creativity based on divergent thinking tests, fantasy story
writing and primary process content in undergraduate psychology students (Martindale and
Dailey, 1996). This study utilized the NEO-PI, a more comprehensive personality index that
analyzes sub-categories of the Big 5 Personality Traits. On the contrary, this one study found that
divergent thinking has a positive relationship with extraversion, which contradicts previous
findings that introversion is highly correlated with creativity (Martindale and Dailey, 1996).
Based on the previous literature and results from our data from our study, clearer
connections between facets of mind-wandering and cognition can be made. For example, mindwandering towards the future has a positive relationship with sustained mind-wandering
sessions. Though our study didn’t find explicit evidence indicating that mind-wandering
facilitates creativity, there is a possibility that future-oriented mind-wandering is the template for
facilitating creative incubation. However, in order to maximize creative incubation through
mind-wandering, factors that influence mind-wandering, such as mood, intentionality,
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personality and the many others discussed in this paper. How each of these traits influences
cognitions is subjective and requires sufficient meta-awareness and attention to detail to train the
brain to mind-wander effectively.
Creativity is the sum representation of cognitive process and the state of mind. Everyone
has the ability to push their creative boundaries and present new ideas to further promote
diversity and solve problems that disrupt everyday life. Understanding how to maximize
creativity is the first step to learning how to improve daily life and master one’s self.
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Figures
Table 1: Significant Correlations
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Table 4.1 and 4.2 respectively:
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