UNIVERSITA
DEGLI STUDI

FIRENZE

FLORE
Repository istituzionale dell'Universita degli Studi
di Firenze

Exploring the Link Between Mind Wandering, Mindfulness, and
Creativity: A Multidimensional Approach

Questa ¢ la Versione finale referata (Post print/Accepted manuscript) della seguente pubblicazione:

Original Citation:

Exploring the Link Between Mind Wandering, Mindfulness, and Creativity: A Multidimensional Approach /
Sergio Agnoli, Manila Vannucci, Claudia Pelagatti, Giovanni Emanuele Corazza. - In: CREATIVITY
RESEARCH JOURNAL. - ISSN 1532-6934. - STAMPA. - 30:(2018), pp. 41-53.
[10.1080/10400419.2018.1411423]

Availability:
This version is available at: 2158/1100326 since: 2020-12-18T16:25:21Z7

Published version:
DOI: 10.1080/10400419.2018.1411423

Terms of use:

Open Access

La pubblicazione & resa disponibile sotto le norme e i termini della licenza di deposito, secondo quanto
stabilito dalla Policy per I'accesso aperto dell'Universita degli Studi di Firenze
(https://www.sba.unifi.it/upload/policy-0a-2016-1.pdf)

Publisher copyright claim: _ . _ o
Conformita alle politiche dell'editore / Compliance to publisher's policies

Questa versione della pubblicazione & conforme a quanto richiesto dalle politiche dell'editore in materia di

copyright.
This version of the publication conforms to the publisher's copyright policies.

(Article begins on next page)

20 April 2024



MIND WANDERING, MINDFULNESS, AND CREATIVITY

Exploring the Link Between Mind Wandering, Mindfulness, and Creativity: A
Multidimensional Approach
Sergio Agnoli', Manila Vannucci®, Claudia Pelagatti’, Giovanni Emanuele Corazza'”
'Marconi Institute for Creativity
*Department of Neuroscience, Psychology, Drug Research and Child Health, University of
Florence
*Department of Electrical, Electronic, and Information Engineering “Guglielmo Marconi”,

University of Bologna

To appear in Creativity Research Journal

Running head: Mind wandering, mindfulness, and creativity

Corresponding author: Correspondence concerning this article should be addressed to Sergio
Agnoli, Marconi Institute for Creativity, Villa Griffone, Via dei Celestini 1, 40037 Sasso

Marconi (BO), Italy. E-mail: sergio.agnoli@unibo.it



MIND WANDERING, MINDFULNESS, AND CREATIVITY 2

Abstract
Even if mind wandering (MW) and mindfulness have traditionally been intended as separate
and antithetical constructs, the roles of these two mental states on creative behavior were
jointly explored in the present paper. In particular, MW was analyzed in light of a recent
approach suggesting a differentiation between deliberate and spontaneous MW, whereas
mindfulness was analyzed by distinguishing its five different constitutional dimensions:
observing, acting with awareness, describing, nonreactivity, and nonjudging. The influence on
creativity of these two mental states was analyzed using a sample of 77 undergraduate
students both on a performance index (i.e., originality) and on a self-report index (i.e.,
creative achievement). Results showed that MW and mindfulness dimensions predicted
creative behavior both alone and in combination, suggesting a complex interdependence
between these two mental states within the creative thinking process. In particular, the critical
importance of distinguishing between deliberate and spontaneous MW was revealed by a final
path analysis, which revealed the opposite effects of these two dimensions on originality and
creative achievement. That is, deliberate MW positively predicted creative performance,
whereas spontaneous MW was negatively associated with such performance. Moreover, the
nonreactivity and awareness dimensions of mindfulness, the latter in interaction with
deliberate MW, emerged as main predictors of response originality. Finally, the describing
facet of mindfulness predicted creative achievement both directly and indirectly through an
interaction with deliberate MW. The implications emerging from the adoption of a multi-
dimensional approach to the analysis of MW and mindfulness in the study of creativity are

discussed herein.

Keywords: creativity; deliberate mind wandering; spontaneous mind wandering;
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Exploring the Link Between Mind Wandering, Mindfulness, and Creativity: A

Multidimensional Approach

My summer’s wanderings with the pen have . . . shown me one or two new dodges for
catching my flies. I have sat here like an improviser with his hands rambling over the
piano.

—Virginia Wolf (1930, v. 3, p. 37)

I find it is very important to work intensively for long hours when I am beginning to see
solutions to a problem . . . . You are handling so many variables at a barely conscious
level that you can’t afford to be interrupted.

—FErwin Land (Taylor, Smith, & Ghiselin, 1963, p. 69)

Creativity has been associated with different mental states, including the motivational
status driving the creative process, the aware recruitment of information, and the judging of
one’s own or others’ ideas (Corazza & Agnoli, 2015; Sternberg & Lubart, 1996). Interestingly,
the mental dispositions subsuming the generation of original and valuable ideas may appear to
be in antithesis. As well described by Virginia Wolf just before the writing of 7o the
Lighthouse, creativity might stem from a process characterized by the lack of executive
control over our mental activity, a process that can be described as getting lost in our own
thoughts. At other times, as captured by Erwin Land, the inventor of the Polaroid camera, it is
rather the awareness of our own thoughts, affective states, or physical sensations and the
exclusion of distractions from our thinking process that is associated with the potential to see
creative solutions. These two apparently contrasting phenomena have been conceptualized by
the psychological science into the constructs of mind wandering (MW) and mindfulness. It
would be of value to investigate if and to what extent these two constructs are indeed

incompatible in the pursuit of creativity or whether and how they can cooperate. The present



MIND WANDERING, MINDFULNESS, AND CREATIVITY 4

study was planned to shed light on the relationships between these two constructs and
creativity, using an individual differences approach.
Mind Wandering and Creativity

MW occurs when attention drifts away from an ongoing task or external environment
toward internal thoughts unrelated to the task, such as memories or prospective thoughts
(Smallwood & Schooler, 2006). Several studies have suggested that MW is associated with
negative/maladaptive outcomes: MW often interferes with external task performance and is
especially costly in educational/learning and professional contexts (e.g., MW during
university lectures; see Risko, Anderson, Sarwal, Engelhardt, & Kingstone, 2012). Research
has shown that the experience of MW is associated with reduction in both executive control
(as in working-memory capacity, see Conway et al., 2005; Redick et al., 2012; Schooler et al.,
2011) and attentional control abilities (as in increased MW under the influence of alcohol; see
Finnigan, Schulze, & Smallwood, 2007; Sayette, Reichle, & Schooler, 2009; as in higher
frequency of MW in students with attention-deficit hyperactivity disorder; see Hines & Shaw,
1993; Shaw & Giambra, 1993). However, over the last decade, a growing body of research
has demonstrated that MW might also be a valuable cognitive capacity, and several adaptive
properties have been reported. For example, the experience of MW might help to keep
individuals on track to achieve their self-relevant goals and contribute to solving people’s
current life concerns (Baird, Smallwood, & Schooler, 2011). It might also contribute to
maintaining a sense of self-identity and continuity across time (Tulving, 1987; Suddendorf &
Corballis, 2007) and facilitating autobiographical planning (Baird et al., 2011). According to
recent evidence, MW might also be important for many other mental functions, such as
problem-solving abilities (Ruby, Smallwood, Sackur, & Singer, 2013) and delay of

gratification (Smallwood et al., 2013).
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Inconsistent results have emerged regarding the relationship between MW and
creative cognition (Baird et al., 2012; Hao, Wu, Runco, & Pina, 2015). On the one hand,
research has demonstrated that taking a break involving an undemanding task characterized
by a high level of unrelated thoughts improves creative performance as measured by classic
divergent thinking tasks (Baird et al., 2012; Gilhooly, Georgiou, Garrison, Reston, & Sirota,
2012). These results have been explained by means of MW’s increase in unconscious
associative processing, which produces a spreading activation conducive to higher creative
performance (Baird et al., 2012). On the other hand, MW during creative idea generation has
been found to be detrimental to creative thinking, in this case also measured by a classic
divergent thinking task (Hao et al., 2015). Given that creative idea generation has been shown
to involve a top-down executive process characterized by many control processes (inhibition
of interfering stimuli, inhibition of dominant but not novel responses, judging and refining of
initial ideas, etc.), these results seem to confirm that MW can be considered a control-
resource consuming process. Even if apparently contrasting, these results might not be
incompatible. Creative thinking is indeed characterized by a complex process involving both
implicit associative processes and explicit control processes (Beaty, Benedek, Silvia, &
Schachter, 2016), and MW might inversely influence these different processes.

Moreover, these contrasting results should be revised in light of recent data
demonstrating a dissociation between different forms of MW, namely between deliberate and
spontaneous MW (Seli, Carriere, & Smilek, 2014; Seli, Risko, Smilek, & Schacter, 2016).
The difference between these two kinds of MW stem from the process underlying the
experience of MW: whether it emerges spontaneously or, somehow, under the individual’s
mental control. Specifically, in cases of deliberate MW, attention is intentionally shifted from

the focal task to internal thoughts, whereas in cases of spontanecous MW, task-unrelated
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thoughts capture one’s attention, triggering an uncontrolled shift from the task at hand to
other trains of thought.

An increasing number of trait-level studies on individual differences in everyday
experiences of deliberate and spontaneous MW (as measured, respectively, by the Mind
Wandering: Spontaneous Scale and Mind Wandering: Deliberate Scale; Carriere, Seli, &
Smilek, 2013) have shown that the two kinds of MW, although positively correlated, are
differentially associated with several psychological traits. For example, spontaneous but not
deliberate MW has been found to be associated with attention-deficit hyperactivity disorder
symptomatology (Seli, Smallwood, Cheyne, Smilek, 2015c), with frequent reports of
obsessive—compulsive disorder symptoms (Seli, Risko, Purdon, & Smilek, 2017) and with
self-reported fidgeting and self-reported propensity to act mindlessly (without awareness;
Carriere et al., 2013). Moreover, scores on the Mind Wandering: Spontaneous (MW-S) Scale
were (moderately) associated with attentional distraction and difficulties with attentional
shifting, whereas only small correlations with the same measures were found for the Mind
Wandering: Deliberate Scale (MW-D; see also Chiorri & Vannucci, in press). To the best of
our knowledge, no research has yet investigated the distinct contributions of spontaneous and
deliberate MW to creative achievement and creative ideation.

Mindfulness and Creativity

Mindfulness refers to a state of conscious, sustained, and focused awareness resulting
from a nonjudgmental attention to the present moment (for a review, see Tang, Holzel, &
Posner, 2015 or Langer & Moldoveanu, 2000). Mindfulness originally stems from Buddhist
meditation traditions, which suggest that this state can be enhanced through an intentional
regular practice of meditation. Mindfulness has been associated with beneficial effects for
cognitive and emotional functioning, including improved working-memory capacity (Jha,

Stanley, Kiyonaga, Wong, & Gelfand, 2010), improved stress regulation (Shapiro, Carlson,
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Astin, & Feedman, 2006), and reduced fear of being judged by others (Carson & Langer,
2006; Tang et al., 2015).

Studies linking mindfulness to creativity have produced mixed results. For example,
the results of the studies by Ostafin and Kassman (2012) indicate that mindfulness benefits
the ability to solve insight problems. According to the authors, mindfulness might increase
creativity by reducing the tendency to rely on habitual responses when searching for a
solution. In a related vein, evidence has been reported that some meditation and mindfulness
training improve creativity performance (e.g., short-term integrative body—mind training in
Ding, Tang, Tang, & Posner, 2014; Ding, Tang, Deng, Tang, & Posner, 2015; meditation
based on open monitoring in Colzato, Ozturk, & Hommel 2012; mindful drawing and
learning in Grant, Langer, Falk, & Capodilupo, 2004 and Langer, Hatem, Joss, & Howell,
1989). In contrast, Zedelius and Schooler (2015) recently found that a greater tendency
toward mindfulness is associated with decreased insight ability, suggesting that mindfulness
might impair performance on tasks that rely on spontaneous insights, whereas Remmers et al.
(2014) found a negative association between mindfulness and intuitive thinking.

As recently suggested, these discrepancies in the results may be related to the
multidimensional nature of the mindfulness experience, and different aspects of mindfulness
may differentially predict creativity. Mindfulness is indeed a multifaceted construct; it is
composed of different components and skills, including the ability to observe and attend to
different stimuli (observing), the ability to focus attention with full awareness (acting with
awareness), the ability to describe feelings and beliefs with words (describing), the ability to
not react to inner experience (being nonreactive), and the ability to not judge the experience
(not judging). According to this multidimensional approach to mindfulness, in four studies,
Baas, Nevicka, and Ten Velden (2014) recently showed that only the ability to observe and

attend to a variety of different stimuli predicted creativity (which was assessed through both
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divergent tasks and a creative achievement measure) positively and consistently. Per the
authors, the patterns obtained with the other mindfulness skills were less consistent. Similarly,
a recent multilevel meta-analysis carried out by Lebuda, Zabelina, and Karwowski (2015)
showed that mindfulness and creativity were significantly related, with a small-to-medium
effect size. This effect is stable irrespective of the measure used to define creativity (i.e.,
performance/potential measures or achievement/self-report measures). However, this
association was moderated by the type of mindfulness, for it was significantly lower in the
case of the awareness dimension of mindfulness than in the open-monitoring aspect. Even if
this meta-analysis did not definitively explain the complex relationship between mindfulness
and creativity, it highlighted the importance of regarding mindfulness as a multidimensional
construct when explored in relation to creativity.

The importance of distinguishing between the different dimensions of mindfulness has
also been highlighted in a recent study by Seli et al. (2014) on the association between
mindfulness and spontaneous and deliberate MW. In the study, both spontaneous and
deliberate MW were positively associated, although to a small extent, with the tendency to
observe and pay attention to a variety of external and internal phenomena. However, only
spontaneous MW was strongly associated with difficulty focusing with awareness on one
thing at a time as well as difficulty putting thoughts and feelings into words and a decreased
ability to accept and be nonjudgmental of one’s experiences. Most importantly, spontaneous
and deliberate MW showed significant yet opposite relations with the tendency not to react to
inner experiences: Spontaneous MW was associated with difficulty taking a nonreactive
approach to inner experiences, whereas deliberate MW was associated, albeit to a small extent,
with an increased level of nonreactivity.

The Present Study

The literature review revealed that for a long time, MW and mindfulness have been
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considered opposite phenomena (e.g., Mrazek et al., 2012). This assumption has also been
adopted in the study on creative thinking (e.g., Zedelius & Schooler, 2015), even if, as
previously mentioned, eminent creators have exhibited both MW and mindfulness attitudes in
the creative process. However, recent evidence has indicated that different kinds of MW,
namely spontaneous and deliberate MW, are uniquely associated with some dimensions of
mindfulness (Seli et al., 2014). Conflating the two kinds of MW as well as the different
dimensions of mindfulness would likely produce underspecified, confounded, or even
misleading conclusions.

To the best of our knowledge, no study has explored the contrasting or synergic role
of MW and mindfulness dimensions on creative thinking. This gap in the literature is
particularly evident in the light of recent research regarding the need to distinguish between
spontaneous and deliberate MW and the importance of separately assessing the different
dimensions of mindfulness. Could spontaneous and deliberate MW contribute differently to
creative thinking? Moreover, could the two kinds of MW interact differently with the various
mindfulness dimensions in terms of predicting creativity?

These questions were addressed in the present research by exploring the role of MW
and mindfulness dimensions on creativity. As revealed by the literature review, creativity has
been measured using different methods aimed at assessing either creative performance or
creative achievement. Although MW has only been explored in relation to creative
performance (as measured by divergent thinking tasks), mindfulness dimensions have been
shown to be related to both creative indexes, even if to different extents. To take into account
the complexity of this construct, creativity was here measured both using a creative-thinking
performance index (i.e., response originality on a divergent thinking task) and a general index
of creative success (i.¢e., creative achievement as measured by the Creative Achievement

Questionnaire; Carson, Peterson, & Higgins, 2005). The initial aim was to understand the
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singular and interactive predictive roles of MW and mindfulness dimensions on both
creativity indexes. Then, through a path analysis, the hierarchical organization of the various
predictors were considered in a single model for the prediction of participants’ ideas
originality and creative achievement.
Method

Participants

A total of 77 undergraduate students (28.6% female; mean age = 20.42 years, SD =
1.69, ranging between 18 and 27 years of age) enrolled at the University of Firenze (Italy)
took part in the study. Each participant completed a series of questionnaires and a creative
divergent task.
Instruments

Mind Wandering: Deliberate and Mind Wandering: Spontaneous. The MW-D
and MW-S are four-item self-report scales to index everyday deliberate and spontaneous
MW, respectively (Carriere et al., 2013; Italian validation in Chiorri & Vannucci, in press).
The MW-D is scored using a 7-point Likert-type scale, ranging from 1 (rarely) to 7 (a lot) for
Items 1, 2, and 4, and ranging from 1 (not at all true) to 7 (very true) for Item 3. The MW-S
is scored using a 7-point Likert-type scale, ranging from 1 (rarely) to 7 (a lot) for Items 1, 2,
and 4, and ranging from 1 (a/most never) to 7 (almost always) for Item 3. For all cases,
participants were asked to select the answer that most accurately reflects their everyday MW,
and higher scores reflected a greater tendency to engage in MW spontaneously or
deliberately. Previous studies have reported good reliability and discriminant validity of the
two scales (Carriere et al., 2013; Chiorri & Vannucci, in press).

Five Facets Mindfulness Questionnaire. The Five Facets Mindfulness Questionnaire
(FFMQ); Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006; Italian adaptation by Fossati,

Somma, Maffei, & Borroni, 2013) is a 39-item self-report questionnaire composed of five
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subscales assessing different facets of a general tendency to be mindful in daily life:
observing (i.e., attending to sensations, perceptions, thoughts and feelings), describing (i.e.,
labeling feelings, sensations and experience with words), acting with awareness, not judging
inner experience, and being nonreactive to inner experience. Items are rated on a 5-point
Likert-type scale, ranging from 1 (never or very rarely true) to 5 (very often or always true).
For each scale, higher total scores indicated a higher level of mindfulness. In the Italian
validation study for a nonclinical sample (Fossati et al., 2013), the FFMQ showed acceptable
internal consistency for all subscales (Cronbach’s as ranging from .76 to .89).

Creative Achievement Questionnaire. The Creative Achievement Questionnaire
(CAQ; Carson et al., 2005) is a widely used measure of creative accomplishments
characterized by strong psychometric properties and predictive power for many other
questionnaire measures of creativity (for a review, see Silvia, Wigert, Reiter-Palmon, &
Kaufman, 2012). The CAQ was designed to capture eminent-level creativity (Silvia et al.,
2012), and it focuses on significant, observable accomplishments. Specifically, the CAQ
measures creative accomplishments in 10 different domains: visual arts, music, dance,
architectural design, creative writing, humor, inventions, scientific discovery, theater and film,
and culinary arts. Points are assigned to each domain on seven levels of achievement, with
higher points assigned to higher levels, producing skewed scores testifying that only few
people can reach the highest levels of creative achievement. Therefore, only people with
significant achievements in at least one domain receive high CAQ scores. Scores across
domains were summed to obtain a total score of creative achievement for each participant.

Titles Task. The Titles Task (Guilford, 1968) is a measure of participants’ divergent
thinking ability. As is the case for any divergent test, this task is not used to identify a unique
correct response; rather, it aims to stimulate the production of multiple alternatives for wide

and ill-defined problems. In particular, this task requires the production of alternative titles for
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widely known books or movies. To adapt the use of this task to Italian culture, two books and
one movie that are very well known to Italian people have been chosen (Agnoli, Corazza, &
Runco, 2016). To stimulate the production of alternative titles, participants were reassured
that the task did not contemplate any grading and that their ideas were confidential.
Specifically, participants were asked to produce as many alternative titles as they could in
three minutes per round (for a total of 9 minutes).

The participants generated 1,246 responses. Two independent raters evaluated the
originality of each response. Each recorded response was previously transcribed on a
spreadsheet and then sorted alphabetically for each target title. This method ensured that the
raters were blind to several factors that could have biased their ratings: the response serial
position in the set, the total number of responses in the set, and the preceding and following
responses. The raters read all responses prior to scoring them, and they scored the responses
separately. Each response received a rating on a 1 (not at all original) to 5 (highly original)
scale using the procedure proposed by Silvia et al. (2008). The raters used the scoring criteria
proposed by Wilson, Guilford, and Christensen (1953) for individual differences in originality.
In their model, creative responses were uncommon, remote, and clever. The raters were told
to consider all three dimensions when making their ratings, and they were told that strength in
one facet could balance weakness in another (Silvia et al., 2008). Interrater reliability
calculated for all alternative titles produced by participants was good (Cohen’s k = .83). In
case of important discrepancies in ratings, raters reviewed and assigned scores by consensus.
Moreover, the fluency in the production of titles (i.e., the total number of responses) for each
participant was calculated.

Procedure
The self-report measures of MW and mindfulness were administered together with

other questionnaires in random order in small-group testing sessions. The Titles Task was
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administered in a separate small-group testing session. All participants volunteered to take
part in the study after a detailed description of the procedure, and all were treated in
accordance with the Ethical Principles of Psychologists and Code of Conduct (American
Psychological Association, 2010). To be included in the study, participants had to report
being at least 18 years of age. They did not receive any compensation for participating.
Results

Descriptive Analyses and Correlations

Descriptive statistics (mean and standard deviations) and Pearson product-moment
correlations coefficients for all measures are presented in Table 1. The correlation analysis
showed significant positive associations between the CAQ score and the two facets of
mindfulness assessed using the FFMQ, observing and attending to sensations, perceptions,
thoughts, and feelings (FFMQ-0O) and describing one’s feelings, sensations, and experience
(FFMQ-D). Moreover, both spontaneous and deliberate MW (MW-S and MW-D) showed a
significant positive correlation with the observing facet of FFMQ and a negative correlation
with the acting with awareness facet of FFMQ (FFMQ-A).

- INSERT TABLE 1 HERE -

Creative Achievement

A series of analyses were performed to identify whether mindfulness and MW
dimensions can predict creative achievement scores. Given that CAQ scores are highly
skewed, such distribution violates the conventional assumptions at the basis of regression
models. For this reason, and in agreement with Silvia and Kimbrel (2010) and Silvia et al.
(2012), the main predictors of creative achievement were examined using negative binomial
models, which can account for overdispersed outcomes (Hilbe, 2007; Long, 1997).

The five facets of the FFMQ and the MW-S and MW-D scales were included in the

model as main predictors of CAQ score. In light of the high correlation between MW-S and
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MW-D, interactions between the five facets of FFMQ and the two MW scales were examined
in two separate models, the first of which explored the interactions with MW-D and the
second of which explored the interactions with MW-S. Given that the first model showed
better goodness-of-fit indexes than the second model (Pearson’s X*/df = .563, LR X*14=
27.134, p = .018), the following only reports results related to the model exploring the
interactions between the five facets of the FFMQ and the MW-D, therefore providing a better
explanation of the variability in the present data. As shown in Table 2, the describing facet of
FFMQ emerged as a significant predictor of CAQ. Moreover, the interaction between the
describing facet of FFMQ and MW-D significantly predicted CAQ scores.

- INSERT TABLE 2 HERE -

To understand this interaction, a simple slope computation using the logarithmic
transformation of the CAQ scores was performed. As shown in Figure 1, this analysis
revealed that the describing facet of FFMQ predicted CAQ at low (3 = .04, SE = .01, p <.01)
and medium levels of MW-D (B = .02, SE =.01, p <.01), but not at high levels of this
variable (3 = .00, SE = .01, p = .98). Specifically, this result revealed that high degrees of
MW-D can reduce the positive effect of the disposition to label and describe experiences on
creative achievement, whereas medium and low levels of MW-D can interact with this
mindfulness disposition to increase creative achievement.

- INSERT FIGURE 1 HERE -
Originality

A hierarchical multiple regression was used to explore the predictive role of the five
facets of FFMQ, MW-D, MW-S, and fluency in predicting originality. Moreover,
interactions between FFMQ facets and MW scales were entered in the model by introducing
interactions terms created by mean centering variables. Variance inflation factors showed that

the model was exempt from multicollinearity (variance inflation factors < 10). Even if the
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introduction of the block containing the five facets of FFMQ did not produce a significant
change in the regression model, a first evident significant result was a negative association
between the nonreactivity to inner experience facet of the FFMQ (FFMQ-NR) and originality
(Table 3). This result showed that refraining from evaluation of thoughts and feelings is
associated with decreased response originality. A second result emerging from this analysis
was the positive prediction of fluency with respect to originality. A third result was the
significant interactive effect of the acting with awareness facet of the FFMQ and MW-D on
predicting originality. Finally, interaction between the describing facet of the FFMQ and
MW-S was significant in terms of predicting originality.

- INSERT TABLE 3 HERE -

To explain the interactions observed in the previous analysis, two simple slope
computations were performed. In particular, as shown in Figure 2, the first analysis revealed
that the acting with awareness facet of the FFMQ did not predict originality at low (3 =-.01,
SE = .01, p=.17) or medium levels of MW-D (8 =.01, SE = .01, p = .54), though it did at
high levels of MW-D (B8 =.02, SE = .11, p =.03). Specifically, as depicted in Figure 2, this
result revealed that only at high levels of MW-D was the mindfulness ability of focusing
attention on one’s current activity associated with increased originality in the produced
responses.

- INSERT FIGURE 2 HERE -

The second analysis revealed, as shown in Figure 3, that at a low level of MW-S, an
increase in the describing facet of the FFMQ produced a significant decrease of response
originality (B =-.02, SE = .01, p = .04). Yet, this effect was not significant either at medium
(B=-.01, SE=.01, p=.70) or high levels of MW-S (3 =.02, SE = .01, p = .14). This shows

that the interaction between the mindfulness tendency to describe experiences and a low use



MIND WANDERING, MINDFULNESS, AND CREATIVITY 16

of spontaneous MW leads to decreased response originality; however, with the increase of the
use of spontaneous MW, this relationship totally disappears.

- INSERT FIGURE 3 HERE -
Path Analysis

A final path analysis was performed to model and test the direct and indirect effects of
the variables emerged in the previous analyses as significant predictors of response originality
and creative achievement. Path analysis, as a generalization of multiple regressions, allows us
to estimate the strength and sign of directional relationships for hypothetical schemes with
multiple dependent and independent variables. In particular, a hypothetical scheme was
modeled starting from the potential effects displayed in the previous analyses, testing both
originality and creative achievement in a single model, to calculate the direction and estimates
of the strength of the relationships of MW and mindfulness dimensions on both creative
variables, while taking into account the within-subject nature of the present data.

In particular, MW-D, MW-S, fluency, the acting with awareness facet of the FFMQ
(FFMQ-A), the describing facet of the FFMQ (FFMQ-D), and the nonreactivity facet of the
FFMQ (FFMQ-NR) were entered in the model as observed dependent variables, whereas
participants’ scores for originality and CAQ were entered as observed independent variables.
Following results emerged from previous analyses, MW-D, MW-S, fluency, FFMQ-A, and
FFMQ-NR was associated with originality, whereas FFMQ-D was directly associated with
creative achievement. Furthermore, to test for indirect effects, specifically for moderations
revealed in the previous analyses, the procedure proposed by Baron and Kenny (1986; see
also Frazier et al., 2004) was followed, so independent variables were centered around their
mean to create interaction terms. The interactions resulting from the product of the mean-
centered variables were entered in the model. Model estimation was performed with MPLUS

7.4.



MIND WANDERING, MINDFULNESS, AND CREATIVITY 17

The model depicted in Figure 4 fits the data well: y*(6) = 5.80, p = .44; CFI = 1.0, TLI
=1.0, RMSEA = .00, 90% CI [.00, .01], SRMR = .03. The R’ for the endogenous variables
indicates that the model accounts for 33% of the variance in originality and 15% of the
variance in creative achievement. All estimated coefficients were statistically significant, with
a satisfactory effect size, except for the FFMQ-A and fluency, which showed an almost-
significant effect on originality. As shown in Figure 4, the main effect of both MW-D and
MW-S on originality was significant (in opposite directions) in the model, confirming the
trend observed after regression analysis. Whereas MW-D positively predicted originality,
MW-S was negatively associated with originality. Moreover, the FFMQ-NR was negatively
associated with originality, though the FFMQ-D was positively associated with CAQ. Along
with the direct paths shown in Figure 4, all interaction terms were statistically significant,
consistent with the interactive effect of MW-S and MW-D with the dimensions of the FFMQ
observed in the previous separate analyses.

- INSERT FIGURE 4 HERE -
Discussion

The present paper provides the first exploration of the interactive role of MW and
mindfulness dimensions with respect to the prediction of creativity. Notwithstanding the
general belief that these two mental dispositions are contrasting phenomena, the present study
showed the unique and interactive role of MW and mindfulness dimensions in predicting
creative performance and creative achievement. In particular, the results demonstrated that
MW and mindfulness are not mutually exclusive phenomena; rather, when considered
multidimensional constructs, they interacted to explain creative behavior.

Previous research (Seli et al., 2014) was confirmed by showing that spontaneous and
deliberate MW are related to mindfulness dimensions in different ways. However, most

importantly for the aim of the present paper, the present results showed that MW and
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mindfulness interact in terms of predicting creativity. Specific main and interactive effects
were observed for the prediction of the self-report creative index (creative achievement) and
the creative performance index (originality) explored in the present study. To wit, when the
two indexes were explored separately, the describing facet of the FFMQ was a main predictor
of creative achievement. This result highlighted the ability to describe internal experiences
with words as an essential element of creative success. The ability to bring original and
complex ideas from the internal to the external world indeed seems a fundamental
prerequisite for creative success. As discussed in the literature, communicating ideas is
important for creative achievement (Binnewies, Ohly, & Sonnentag, 2007). Without the
ability to adequately describe thoughts or mental products, even the most original ideas could
indeed not achieve success. Moreover, through an interaction effect, to reach the highest
creative achievements levels, the ability to describing should be joined with a low or medium
level of deliberate MW. High levels of deliberate MW hamper, rather than enhance, the effect
of the describing ability. This result seems to reveal that deliberate MW can increase the
beneficial effects of the ability to describe internal experiences with words, as if the attitude to
deliberately get lost in task-unrelated thoughts could help describe complex and creative ideas
to the external world. However, excessive MW, even excessive deliberate MW, seems to
undo the benefits of mindfulness. In other words, this finding reveals that the ability to
represent internal experiences with words is even more important for predicting creative
success if an individual’s attention tends to be intentionally shifted from external focal tasks
to internal experiences (i.e., if the mindfulness describing dimension is joined with the basic
mechanism defining deliberate MW). Moreover, based on this result, it is reasonable to
hypothesize that there is an optimal level of deliberate MW to help describe internal creative

experiences, which, in turn, may lead to creative success. How this optimal level is defined
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and how it changes according to different creative achievements are questions for future
research.

A primary finding from the analyses performed on originality showed that the
nonreactivity facet of the FFMQ negatively predicted this divergent thinking performance
index. The fundamental mindfulness ability to not react to inner experience, therefore, was
observed to be detrimental to the production of original ideas. Originality is strictly associated
with the ability to feel and recognize intense new internal feelings that must be externalized,
especially when associated with the artistic creative production (Silvia, 2005). Creativity
researchers have extensively explored the association between emotions, mood, and creativity
(e.g., Baas, De Dreu, & Nijstad, 2008; Kaufman, 2003; Vosburg, 1998). In particular,
activating mood states (such as anger, fear, or happiness) can affect creative performance:
although activating negative emotions enhances originality through enhanced perseverance,
activating positive emotions enhances originality through enhanced cognitive flexibility (De
Dreu, Baas, & Nijstad, 2008). Nonreactivity to the activation produced by internal feelings
may, in fact, block emotions’ beneficial effects on the production of original ideas. This
finding was reinforced by an interaction effect, namely that deliberate MW and the awareness
facet of mindfulness work together to predict originality.. In particular, high levels of
originality were associated with high levels of deliberate MW, which interacted with the
ability to focalize with full awareness. This result suggests that the ability to generate original
ideas is linked with the tendency to deliberately think beyond immediately relevant concepts,
but, at the same time, a high ability to reconnect with full awareness to the initial focus is
needed to generate original and effective ideas. This interpretation seems consistent with
research showing that the most original ideas are associated with the ability to also pay
attention to irrelevant information (i.e., information not apparently related to the task focus;

Agnoli, Franchin, Rubaltelli, & Corazza, 2015; Dailey, Martindale, & Borleum, 1997).
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Similarly, deliberate MW may serve to introduce irrelevant information into the
thinking process, whereas the awareness dimension of mindfulness may help connect the
concepts activated by MW to the task focus. Moreover, this result sheds new light on the role
of the mindfulness awareness facet on creative performance. Although Lebuda et al. (2015)
showed the minor role played by the awareness facet in the analysis of the creative behavior,
the results of this study suggest that awareness may play a main role in the explanation of the
creative performance if explored in interaction with other mental dispositions (in this case, in
interaction with deliberate MW).

Finally, a second interaction effect showed that the lowest originality scores occurred
when a spontaneous tendency to engage in MW meets the mindfulness ability to describe
internal feelings. Despite only being significant at low spontaneous MW levels, this effect
could suggest a detrimental effect on originality of the joint action of spontaneous MW and
the mindfulness describing facet. As indicated by this result, people can hardly produce
original responses if their attention is captured without any conscious control by task-
unrelated thoughts and if these uncontrolled thoughts meet an individual disposition to
describe the resultant feelings.

The effects observed from the separate analyses performed on creative achievement
and originality were mainly confirmed through the path analysis performed jointly on both
indexes. In this case, originality and creative achievement were predicted in a single model,
that accounted for the within-subject nature of the present data. When originality and creative-
achievement variances were predicted in a single model, spontaneous and deliberate MW
were significant direct predictors of originality. Specifically, deliberate MW emerged as a
main positive predictor, whereas spontaneous MW was negatively associated with originality,
confirming the trends observed in the interaction effects revealed by the previous analyses.

The control over the MW state can be considered a central element in the creative production
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insofar as it may increase response originality by introducing thought not apparently related to
the creative focus into the thinking process. Spontaneous MW was, on the contrary,
detrimental to originality, suggesting once again that control of the thinking process is a
central requirement for creative thinking. The importance of deliberate metacognitive controls
over the creative process has been already highlighted by past research. Feldhusen (1995)
suggested that metacognition (i.e., control over goal setting, planning, use of cognitive
processes, etc.) is one of the main prerequisites for creative thinking. As previously
mentioned, the ability to control the switch of attention from the actual focal task could be
considered a main mechanism to manage the introduction of irrelevant information into the
divergent thinking process (i.e., irrelevant processing; Agnoli et al., 2015), which is a main
attentional mechanism yielding higher originality. More generally, the opposite pattern, which
was obtained with the two kinds of MW, might, at least in part, contribute to explaining the
mixed findings reported in the literature on the association between MW and creativity (Baird
etal., 2013; Hao et al., 2015).

The other effects revealed by the separate analyses were also confirmed by the final
model. Therefore, including originality and creative achievement in a single model allowed us
to understand how MW and mindfulness differently and cumulatively influence creativity at
the levels of real-time performance and life-scale achievement. Exploring how these mental
dispositions impact actual creative performance within the same individuals as well how these
mental dispositions impact a broader index of creative success helped us helped us arrive at a
phenomenological understanding of the level at which different MW and mindfulness
dimensions affect multifaceted individual creativity.

Limitations and Future Developments
Even if a multidimensional approach offered the unique opportunity to account for the

complexity of the two constructs, the correlational nature of the present work imposes some
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limits on the generalizability of the results. Moreover, the difference in the scales of the
measures used in the current study might have affected the results because of method variance.
For these reasons, future studies should also analyze the interaction between MW and
mindfulness using an experimental approach. In particular, using the results of the present
study as a baseline, future research may facilitate the development of appropriate

experimental paradigms to understand the causal role of both constructs with respect to the

dynamics of the creative thinking process (Corazza, 2016).
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Table 1. Descriptive statistics and correlations among the study variables.

32

1 2 3 4 5 6 7 8 9 10
1. CAQ -
2. Originality 018 -
3. Fluency 112 .289% -
4. FFMQ_Observing 251%* .100 .031 -
5. FFMQ Describing 305*%*  -016 .094 268%* -
6. FFMQ_Act with awareness  .086 -.104 045 -256* 155 -
7. FFMQ_Nonjudgment -.140 .034 003 -345%*% 188 .086 -
8. FFMQ_Nonreaction .068 -213  -.005  -.166 129 .057 123 -
9. MW _ Deliberate 016 .188 116 299*%* 034 -354*%* 111 .096 -
10. MW _ Spontaneous -.017 .014 .020 246%* -.053  -526** -165 -.073 .512%%*
Mean 8.55 1.77 13.53 2831 29.13 2629 2506 19.12 4.87 4.47
SD 11.46 45 5.32 3.54 5.00 6.73 6.59 3.95 1.21 1.27

Notes: *p<.05; **p<.01.

MW = Mind Wandering
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Table 2. Negative binomial regressions on creative achievement scores.

33

Creative Achievement

b CI
FFMQ_ Observing 010 -.276 to .296
FFMQ Describing 345%* .108 to .581
FFMQ_Act with awareness -.114 -.343to .115
FFMQ Nonjudgment -.095 -.328to .138
FFMQ_Nonreaction -.033 -383t0.317
MW Deliberate .146 -2.247 to 2.259
MW _ Spontaneous .063 -.211 to .338
FFMQ Observing X MW _Deliberate .008 -.044 to .059
FFMQ Describing X MW _Deliberate -.059* -.105 to -.012
FFMQ Act with awareness X MW _Deliberate 025 -.019 to .069
FFMQ Nonjudgment X MW _Deliberate 015 -.030 to .060
FFMQ Nonreaction X MW _Deliberate 012 -.055t0 .078

Notes: *p<.05; **p<.01. n =77. The confidence intervals display the symmetric 95%

limits (i.e., upper and lower 2.5%)



MIND WANDERING, MINDFULNESS, AND CREATIVITY 34
Table 3. Hierarchical multiple regression on originality scores.
Originality
Stepl Step2 Step3 Step4  Step S
Age 14 21 21 .20 .19
Gender -.18 27% -.25 -36%* - 35%*®
FFMQ_Observing .06 -.02 -.02 .03
FFMQ_Describing -.09 -.06 -.11 -.03
FFMQ_ Act with awareness -.01 -.02 -.02 .03
FFMQ_Nonjudgment -.02 -.10 -.10 -.18
FFMQ_Nonreaction -.20%* =31* -33%* -.25%
MW _ Deliberate 26 18 24
MW _Spontaneous -.15 -.13 =21
Fluency 35%* 23%*
FFMQ_Observing X MW _Deliberate 28
FFMQ_Describing X MW _Deliberate -.20
FFMQ_Awareness X MW _Deliberate 36%*
FFMQ_Nonjudgment X MW _Deliberate .02
FFMQ_Nonreaction X MW _Deliberate .09
FFMQ Observing X MW _Spontaneous -.30
FFMQ_Describing X MW _Spontaneous AT
FFMQ_ Awareness X MW __ Spontaneous -.12
FFMQ Nonjudgment X MW _ Spontaneous 13
FFMQ Nonreaction X MW __ Spontaneous .03
R* 0.02 0.05 0.07 0.18 0.32
AR* 0.02 003 002 0.1 0.14
F 182 1.56 1.61 2.65%*%  2.779%*
AF 1.82 1.44 1.68  9.99%*  238*
df 74 69 67 66 56

Notes: Step 1: Age, Gender (1= male; 2=female); Step 2: FFMQ dimensions; Step 3:

Mind wandering (MW) dimensions; Step 4: Fluency; Step 5: Interactions between FFMQ

dimensions and MW dimensions. Numbers in the predictors rows represent standardized

regression coefficients; * p <.05, ** p <.01
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Figure captions

Figure 1. The moderating effect of deliberate mind wandering on the describing facet

of mindfulness in the prediction of creative achievement.

Figure 2. The moderating effect of deliberate mind wandering on the acting with

awareness facet of mindfulness in the prediction of originality.

Figure 3. The moderating effect of spontaneous mind wandering on the describing

facet of mindfulness in the prediction of originality.

Figure 4. Path model with standardized coefficients.
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Figure 2
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Figure 3
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Figure 4
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