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Given the great importance of creativity in society, it is worth investigating how creative thinking can be
enhanced. The link between meditation and enhanced creativity has been proposed by a number of
authors; however, the reason why meditation leads to an increase in creativity is not clear. The current
study aims to investigate the underlying mechanisms of different meditation styles on creative perfor-
mance. A nonstudent sample was used and the experiment took place outside of the lab environment to
maximize external validity. Two groups of experienced meditation practitioners performed a meditation
session (either mindfulness or concentrative meditation). Participants’ creativity and cognitive flexibility
were assessed before and after the meditation session. The current findings demonstrate that meditation
increases creative performance, irrespective of meditation style. Interestingly, only concentrative med-
itation led to an increase in cognitive flexibility. Possible explanations are discussed.
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Creativity is suggested to have many positive outcomes for
health and wellbeing, such as increasing the rate of recovery from
illness (for a review see Stuckey & Nobel, 2010). In addition,
meditation has been of recent interest to behavioral and cognitive
scientists because of its robust effects on cognitive processes
(Hodgins & Adair, 2010; Moore & Malinowski, 2009; Ostafin &
Kassman, 2012; Strick, van Noorden, Ritskes, de Ruiter, & Dijk-
sterhuis, 2012). Similarly, several studies have investigated the
link between meditation and creativity (e.g., Colzato, Ozturk, &
Hommel, 2012; Cowger & Torrance, 1982; Horan, 2009; Orme-
Johnson & Granieri, 1977), and have proposed that meditation
could enhance creativity via its effects on cognitive processing.
For instance, it has been shown that meditation influences the way
we manage our attention (Davidson & Goleman, 1977; MacLean
et al., 2010; Moore & Malinowski, 2009), is positively related to
cognitive control (e.g., Moore & Malinowski, 2009), and that it
can reduce habitual responses (Wenk-Sormaz, 2005). Therefore, it
is worth investigating whether meditation can enhance creative
thinking and possible mechanisms by which this occurs.
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It is generally accepted that creativity involves the develop-
ment of a novel product, an idea, or a problem solution that is
of value to the individual and/or the social group (Amabile,
1983). In other words, creative work has to be novel and useful
(Stein, 1953). One of the features of creativity that is often
emphasized is cognitive flexibility—the mental ability to switch
between different concepts, to overcome fixed association pat-
terns, and to make new associations (Guilford, 1967). Researchers
relate high cognitive flexibility to better creative achievement
(Carson, Peterson, & Higgins, 2005), which is frequently and
reliably measured using the Alternative Uses Task (AUT; Guil-
ford, 1970). Researchers describe cognitive flexibility as the cog-
nitive core of creativity and an important component of “real life”
creativity (Beghetto & Kaufman, 2007; Hennessey & Amabile,
2010).

The most common distinction made between meditation styles
involves mindfulness meditation (MM) and concentrative medita-
tion (CM). MM practice aims to make individuals aware of the
impermanence of everything that exists, and it is suggested that the
MM technique involves an adoption of a particular attentional
stance toward all objects (Davidson & Goleman, 1977). During
MM, practitioners are asked to sit in a comfortable position, to
relax, and to try to become aware of their own breathing, their
physical sensations, and of their environment. When an individual
notices that their mind wanders off or becomes focused on a
particular object, emotion, or thought during meditation, their
attention should be redirected to the body and environment. Thus,
practitioners try to hold background awareness without attentional
selection. In contrast, CM is a meditation technique—common to
many traditions in the world, notably Buddhism—that requires focus-
ing, pacifying, and calming; thereby enhancing the individual’s atten-
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tional skills. During CM, practitioners are asked to sit in a comfortable
posture and to focus their attention on one object or thought. In cases
where individuals detect that they are distracted, they must first
disengage their attention from the distraction and then redirect it to the
object or thought they intend to focused on. Thus, practitioners try to
be in a focused state of awareness and to actively guide their attention.

In practice, MM and CM meditation styles differ in the way the
practitioner manages their attention during meditation. During MM,
practitioners try to monitor possible thoughts and emotions without
focusing on any one thought or emotion in particular; during CM,
however, it is necessary to maintain attention on one particular object
and to bring attention back to that object after observing distractions.
Differences between the effects of MM and CM on the levels of brain
activation have also been shown: MM, which permits mind wander-
ing, involves more extensive activation of brain areas associated with
episodic memories and emotional processing, when compared with
that observed during CM (Xu et al., 2014). This difference could
potentially affect the creative process.

Currently, MM is of great interest to researchers in various fields.
MM has been proven effective in traditional anxiety and depression
therapies and has a positive effect on personal development and
interpersonal relationships (e.g., Ludwig & Kabat-Zinn, 2008). How-
ever, it is not clear which components of MM make it effective. With
regard to creativity, MM may help to activate defocused attentional
states, which have been linked to creativity (Kasof, 1997). Defocused
attention leads to perceiving more characteristics of a stimulus, and
thus results in a larger number of associations and greater potential to
access and connect remote concepts. On the contrary, CM could have
the potential to promote a controlled and focused attentional state
(Lutz, Slagter, Dunne, & Davidson, 2008). There are theories empha-
sizing the importance of controlled, focused attentional effort in the
creative process (Feist, 1999). The focused attentional state is espe-
cially important when we need to pursue a creative idea. It has been
suggested that the creative process benefits from switching from
defocused attention to more controlled and focused states (Gabora,
2002); for example, by first generating several creative ideas (i.e.,
starting broad), and then focusing on one of these ideas and develop-
ing it further. Theoretically, then, both meditation styles could en-
hance creativity; however, they may have different effects on creative
output.

The current study investigates the effect of meditation on cre-
ativity and tests whether MM practice and CM practice have
different effects on cognitive flexibility—an important aspect of
creative thinking. To answer these questions, participants with
experience in either MM or CM meditation styles were recruited
and their creativity and cognitive flexibility levels were measured
before and after a meditation session (MM or CM). Using a pre-
and postmeasure design allowed a test of the effects of immediate
meditation (an MM or CM session) on creativity. To enhance
external validity, the study was administered outside of the labo-
ratory and was conducted among a nonstudent sample.

Method

Participants

Thirty-nine participants (17 male, M,,. = 32.82 years, SD =
12.26) with experience in meditation participated in the study.
Several local meditation groups were contacted by e-mail to ask

for their participation in the study. Two of these groups responded
positively; one MM group and one CM group. Due to limited
funding, only the CM group—for which the data were collected
first—could be compensated for their participation. That is, 20
participants in the CM group were compensated for their time with
10 Euro, while the 19 participants in the MM group agreed to
participate without compensation. Each participant experienced
the experimental procedure only once. The mean age of the CM
group was significantly higher than the mean age of the MM
group.! However, there were no differences between the medita-
tion groups in terms of their prior meditation experience and the
amount of time they spent on meditation per week. For more
details concerning participants’ characteristics, see Table 1.

Procedure and Design

Participants were assigned to the conditions, which they typi-
cally practice, thus they were either assigned to the CM condition
(N = 20) or the MM condition (N = 19), meaning that assignment
to condition was based on meditation group membership. In each
condition, participants were divided into two (smaller) subgroups,
as this allowed greater efficiency in administering the tasks of the
experiment. As such, the experimental procedure was carried out
twice for the CM condition and twice for the MM condition. All
groups completed the pre- and postmeditation assessments of
creativity, and all participants completed the experimental tasks in
the same order. First, participants were invited individually to a
separate room where they were instructed to complete the Stroop
task to measure their cognitive control.> Subsequently, all partic-
ipants received a booklet containing the instructions for the cre-
ativity tasks. Two different tasks were administered to measure
creative performance, the Alternative Uses Task (AUT; Guilford,
1967) and a drawing task (Test for Creative Thinking-Drawing
Production; TCT-DP; Urban & Jellen, 1996). The experimenter
advised the participants when they could start (and stop) the
provided tasks. The premeasure was immediately followed by the
meditation session.

During MM, practitioners were asked to become aware of their
own emotions and of the environment, and started with a brief
focus on the breath. Participants had to concentrate on inhaling and
exhaling for a few minutes to calm down and to prepare for
mindful observation. Furthermore, participants were instructed to
be open to any thoughts and sensations that came to their mind and
body, to accept these thoughts and sensations, and to observe them
for a while without judgment. Several times during the MM
session, participants were reminded about the nonjudgmental ob-
servation of their thoughts and sensations.

During CM, the basic meditation of Buddhist tradition—Sa-
matha—was used. During this style of meditation, the practitioner
focuses their attention on the breath in order to reach a meditative
state. Participants were instructed to concentrate on inhaling and
exhaling, and to observe which part of the body their breath came

! Controlling for age in the main analysis revealed similar results.

2 MM and CM groups did not differ on the Stroop difference scores (i.e.,
incompatible—compatible), and difference scores did not correlate with
creativity scores (see Table 2). Thus, the results of the Stroop task were
omitted, as there were no differences between the groups and the Stroop
scores were not a variable of interest in the present study.
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Table 1
Group Descriptives: Age, Gender, Meditation Experience, and Weekly Practice
Concentrative Mindfulness
Measure (n = 20) (8 males) (n = 19) (9 males) F P
Age
M 36.85 28.58 4.88" .03
SD 14.88 6.85
Meditation experience (in months)
M 64.45 31.42 1.96 17
SD 98.77 28.9
Meditation practice (hours per week)
M 3.275 3.50 .04 .84
SD 3.77 3.29
Note. N = 39.
p < .05.

from. Participants were instructed that if their attention begins to
disengage from the breath, to let go of all of their distracting
thoughts and to refocus on their breathing. This instruction was
repeated several times during the CM session to remind the par-
ticipants to focus on the process of breathing.

During both the CM and the MM sessions, participants sat in a
circle together with the instructor, and sat on meditation pillows or
benches. The MM and CM meditation sessions held during the
study were led by each group’s usual instructor (i.e., from their
meditation center). Both instructors had substantial experience
with the meditation style they were practicing during the study. In
both conditions the meditation session lasted for 20 min and the
experimenter was not present in the room during the meditation
session.

After the meditation session, the creativity postmeasure was
administered. Every participant received a booklet with the same
tasks as in the premeasure; however, different versions of the tasks
were used (i.e., with different target objects). Finally, questions
regarding demographical information and meditation experience
were completed.

Creativity Measures

Alternative uses task. The Alternative Uses Task (AUT;
Guilford, 1967) is often used in creativity research, and is consid-
ered a valid and reliable measure of divergent thinking (Akbari
Chermahini & Hommel, 2012) and a reliable indicator of creativity
(Runco & Acar, 2012). In this task, participants have to generate
as many possible uses for a common, everyday object as they can
within 2 min. In the current study, a brick and a shoe were selected
as the common, everyday objects, and were presented in a coun-
terbalanced order across the pre- and postmeditation measures
(further referred to as stimulus presentation order). Thus, half of
the participants in both meditation groups generated possible uses
for a brick before the meditation session, and uses for a shoe after
the meditation session; for the remaining half of the participants,
the order for the two objects was reversed. The ideas generated
during this task were scored on three criteria: creativity, flexibility
and fluency (Guilford, 1967; Silvia et al., 2008).

Creativity scores were obtained in the following way: If 1%
or fewer of the participants mentioned a particular idea, this
idea scored 2 points. If 5% or fewer of the participants men-

tioned an idea, it scored 1 point. If an idea was mentioned by
more than 5% of the participants it scored 0 points. Ideas
deemed unclear or meaningless by the scorers also scored 0
points, regardless of how frequently they were mentioned by
participants. A grand creativity score was obtained by summing
the scores of all of the ideas generated by each participant.
Flexibility represents the number of different semantic catego-
ries that the participants’ ideas belong to. Each idea was as-
signed to one of the predefined categories, and the number of
different categories was summed. A high score on flexibility
indicates a better ability to switch between semantic categories
(cf. a low score). First, a list of categories was made on the
basis of the whole pool of ideas (see online supplementary
Appendix B). Thereafter, each idea was assigned to one of these
predefined categories. Fluency represents the number of appro-
priate ideas participants have produced within 2 min.

Two trained raters performed the scoring of the ideas, and
Cronbach’s alpha coefficients were calculated to establish the
interrater reliabilities. The interrater reliabilities for creativity
and flexibility scores were .96 and .93, respectively; as such,
the average scores of the two raters were used in the analyses of
creativity and flexibility. Fluency scores of the first rater were
used in the analysis, as the number of ideas is an objective
measure.

TCT-DP. The Test for Creative Thinking—Drawing Produc-
tion (TCT-DP) is designed as an effective drawing-based instru-
ment for measuring creative potential. Contextual and discriminant
validity of this task was supported by the research (Dollinger,
Urban, & James, 2004), and trained raters are able to produce a
high reliability evaluation of this task (Kalis, Rocke, & Krumigna,
2014). In this task, participants were asked to finish a drawing that
had been started by someone else. The unfinished drawing con-
sisted of a square frame and six geometrical figure fragments.
Participants were encouraged to be as creative as possible. Every-
one had to finish the TCT-DP task in a maximum of 10 min.

The completed drawings made by participants were scored
according to the 14 key criteria developed by the creators of the
task, Urban and Jellen (1996). The detailed description of each
criterion is presented in online supplementary Appendix A. The
final score for the TCT-DP, which was used in the analysis, was
calculated by adding up the scores of the 14 criteria.
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Two trained raters performed the scoring, and the Cronbach’s
alpha coefficient was calculated to establish the interrater reliabil-
ity. The two raters showed good interrater reliability of .84; there-
fore, an average score was used in the analysis.

Results

Two participants did not submit the premeasures and thus were
excluded from the analyses. Correlation coefficients were calcu-
lated for all tasks performed during the pre- and the postmeasures.
The measures show (with some exceptions) moderate to high
positive correlations (displayed in Table 2). As age and gender did
not correlate with any of the measures, both variables were omitted
from further analyses. The correlations are displayed in Table 2.

Each creativity measure (i.e., creativity, cognitive flexibility,
fluency, TCT-DP) was analyzed separately using repeated-
measures ANOVAs, with the time of measurement (pre- and
postmeasure) as the within-subjects factor and meditation style
(CM vs. MM) and stimulus presentation order as between-subjects
factors. A significance level of p < .05 was adopted for all
significance tests. Importantly, three-way interactions between
stimulus presentation order, time of measure, and meditation type
did not reach significance for any of the AUT scores (i.e., creativ-
ity and cognitive flexibility, both F < 1). Given that the presen-
tation order of the stimuli had no effect on the relationship between
time of measure and meditation type, order was omitted from the
analyses. For the fluency scores, the three-way interaction was
significant and thus all variables were retained in the main anal-
yses.

To control for preexisting differences in creativity, cognitive
flexibility, fluency, and TCT-DP between the groups, an ANOVA
was performed on the scores obtained before the meditation ses-
sion. There were small numerical differences for the premeasure
scores; however, these did not reach statistical significance (see
Table 3).

AUT—Creativity Scores

An analysis of the creativity scores revealed a significant main
effect for time of the measure (pre- and postmeasure), F(1, 33) =

Table 2

Table 3
DV Scores at the Premeasure: Creativity, Flexibility, Fluency,
TCT-DP, and Differences Between Groups

Concentrative Mindfulness
Measure (n=19) (n = 18) F P
Creativity premeasure
M 8.36 9.69 48 .50
SD 4.08 5.24
Flexibility premeasure
M 5.0 5.97 3.37 .08
SD 1.43 1.78
Fluency premeasure
M 9.26 10.11 .33 57
SD 3.78 5.23
TCT-DP premeasure
M 25.89 27.50 24 .63
SD 10.60 8.00

Note. N = 37. TCT-DP = Test for Creative Thinking-Drawing Produc-
tion.

5.62, p = .02, n} = .15 (see Figure 1). This suggests that partic-
ipants generated significantly more creative ideas after the medi-
tation session (M = 11.09, SD = 5.83) compared with before the
meditation session (M = 9.15, SD = 4.65), with an average of
approximately two more ideas generated following the meditation
session (r = 2.42; p = .02; 95% CI [0.32, 3.57]). The main effect
of meditation type as well as the interaction between the medita-
tion type and the time of measurement was not statistically signif-
icant (F < 1). Estimates of the effects are presented in Table 4.

AUT—Cognitive Flexibility Scores

The analysis of the cognitive flexibility scores revealed a sig-
nificant interaction effect between measurement time (pre- and
postmeasure) and meditation type, F(1,31) = 6.97, p = .01, 3 =
.17. The average cognitive flexibility score of participants was
different in the postmeasure compared to the premeasure and this
difference changed across two manipulation types. A visual rep-
resentation of this effect is presented in Figure 2. On average,

Correlation Coefficients Between Creativity, Fluency, Flexibility, and TCT-DP Pre- and Postmeasures, Stroop Task Scores
(Incompatible—Compatible, ms), as Well as Age, Meditation Experience (in Months), and Meditation Practice (in Hours per Week)

Measures 1 2 3 4 5 6 7 8 9 10 11 12

1. Creativity-Pre —

2. Creativity-Post .59 —

3. Flexibility-Pre g 24 —

4. Flexibility-Post 46 .62 27 —

5. Fluency-Pre .85 46" 727 .33 —

6. Fluency-Post S 88" 17 127 AT —

7. TCT-DP-Pre 34 48" 44" 587" 39" 49 —

8. TCT-DP-Post 37" 48" 27 50" 24 48" 50" —

9. Stroop task .08 —.08 -.03 —.11 .04 —.11 —.05 —-.19 —
10. Age .002 -.07 —.15 —.06 .007 —.05 —.08 -.05 57 —
11. Experience .03 .10 —.13 .04 .06 14 —.06 .09 —.08 S —
12. Practice 11 —.18 —.17 —.16 .005 —.03 —.21 -.05 —.11 14 346" —
M 9.15 11.09 5.47 5.77 9.68 9.89 26.60 27.19 15773.32 32.82 48.36 3.38
SD 4.65 5.83 1.66 1.69 4.5 4.16 9.44 10.33 14566.66 12.27 74.51 3.50

Note. N = 37. TCT-DP = Test for Creative Thinking-Drawing Production.

*p < .05 **p<.00l.
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Figure 1. Mean scores on creativity before and after the meditation

session. Note: error bars represent the standard errors of the mean.

participants showed higher cognitive flexibility after CM (M =
6.08; SD = 1.43) than before CM (M = 5.00; SD = 1.93). A
dependent sample ¢ test showed that there was a statistically
significant increase in cognitive flexibility after the CM session
(mean difference (post - pre) = 1.08; t = 2.76; p = .01; 95% CI
[0.26, 1.90]). In the MM condition there was no significant dif-
ference between the cognitive flexibility scores pre- and post-
meditation (p > .05). All other within- and between-subjects
effects did not reach statistical significance (all F < 1). Estimates
of all effects in this analysis are presented in Table 5.°

AUT—Fluency Scores

An analysis of the fluency scores revealed a significant interac-
tion between measurement time (pre- and postmeasure) and stim-
ulus order, F(1, 33) = 9.21, p < .005, 'q% = .22. This interaction
was qualified by a significant three-way interaction effect between
order, measurement time (pre- and postmeasure), and meditation
type, F(1, 33) = 5.64, p < .03, ng = .15. All other within- and
between-subjects effects were found to be statistically nonsignif-
icant (all F < 1). Post hoc analyses showed that for participants in
the CM group, there was no effect of measurement time, stimulus

Table 4
ANOVA Analysis of Creativity Scores

Partial eta
Factor df Mean square F squared
Between subject effects
Order of stimuli presentation 1 .70 .02 .00
Manipulation type 1 11.89 .26 .01
Order of stimuli presentation X
Manipulation type 1 21.37 49 .01
Within subject effects
Measure (pre-/post-) 1 62.56 5.61" 15
Measure X Order of stimuli
presentation 1 53.53 4.80" 13
Measure X Manipulation type 1 1.05 .10 .00
Measure X Order of stimuli
Presentation X Manipulation
type 1 7.05 .63 .02

Note. N = 37.
“p < .05.

M Pre-measure

Post-measure

AUT Cognitive Flexibility scores

(@] MM

Figure 2. Mean scores on cognitive flexibility before and after manipu-
lations. Note: error bars show standard deviations.

presentation order, nor was there an interaction effect between
these factors (both p > .27). In the MM group, the main effects
were not significant (both p > .58), while a significant interaction
effect between measurement time (pre- and postmeasure) and
stimulus presentation order was found, F(1, 16) = 8.93, p < .009,
Mz = .36. A dependent sample 7 test showed an increase in fluency
when the AUT was first performed for the shoe and, thereafter, for
the brick (mean difference (post - pre) = 3.78; t = 2.13; p = .07;
95% CI [—0.30, 7.86]). This pattern reversed (i.e., fluency de-
creased) when the AUT was first performed for the brick and,
thereafter, for the shoe (mean difference (post - pre) = —3.11; ¢ =
2.11; p = .07;95% CI [—6.52, 0.29]). Estimates of the effects are
presented in Table 6.

TCT-DP Scores

The main effects for meditation type, the time of measurement,
and stimulus presentation order, as well as the interaction effects
between these variables for the TCT-DP scores were statistically
nonsignificant (all F' < 7). Estimates of these effects are presented
in Table 7.

Discussion

The current field study investigated whether meditation can
function as an effective tool to enhance creativity, and explored
whether mindfulness meditation (MM) and concentrative medita-
tion (CM) have differential effects on creativity. The current
research found that, overall, participants were more creative after
completing a meditation session (cf. prior to meditation), suggest-
ing that meditation can function as a means to enhance creative
thinking. These results are in line with previous research demon-
strating the beneficial effects of meditation (Colzato et al., 2012;
Cowger & Torrance, 1982; Horan, 2009; Orme-Johnson & Gran-
ieri, 1977). Interestingly, the effect of meditation on cognitive

3 Given the high correlations between the AUT measures, we calculated
difference scores for all three AUT creativity measures (subtracting the
premeasure from the postmeasure) to control for multiple testing. The
effect on cognitive flexibility stayed significant (p = .020), with partici-
pants in the CM group scoring higher on cognitive flexibility than in the
MM group.



n or one of its allied publishers.

ghted by the American Psychological Associa

This document is copyri
This article is intended solely for the personal use of the individual user

is not to be disseminated broadly.

CONCENTRATIVE MEDITATION INCREASES COGNITIVE FLEXIBILITY 283
Table 5
ANOVA Analysis of Cognitive Flexibility Scores
Partial eta
Factor df  Mean square F squared

Between subject effects

Order of stimuli presentation 1 1.82 .50 .02

Manipulation type 1 .64 17 .01

Order of stimuli presentation X Manipulation type 1 5.45 1.48 .04
Within subject effects

Measure (pre-/post-) 1 1.13 72 .02

Measure X Order of stimuli presentation 1 7.84 4.96" 13

Measure X Manipulation type 1 11.01 6.97" 17

Measure X Order of stimuli presentation X Manipulation type 1 1.84 1.16 .03

Note. N = 37.
“p < .05.

flexibility was different for participants in the MM and CM
groups: Only for participants in the CM session was an increase in
cognitive flexibility observed. We suggest that CM enhances cre-
ativity by enhancing cognitive flexibility—an important cognitive
mechanism underlying creative thinking. Considering that cogni-
tive flexibility is the ability to change usual cognitive patterns,
overcome cognitive fixedness, and thus to make novel (i.e., cre-
ative) associations between concepts (Guilford, 1967), increased
cognitive flexibility might lead to an overall increase in partici-
pants’ creativity. Importantly, recent research suggests that the
measure of cognitive flexibility used in the current study might
better reflect a measure of “semantic fluency” and could be seen as
a fluency score for categories, and thus that creative people might
have better access to associative memory (e.g., Benedek & Neu-
bauer, 2013). Using this interpretation of the AUT measure of
cognitive flexibility, our results could suggest that CM enhances
access to associative memory. As CM practitioners try to reach a
concentrative state of awareness and are better able to actively
guide their attention, it might be that this ability helped participants
in the current study to more easily switch between categories.
Further research is needed to test this possibility.

The analysis of fluency scores and TCT-DP scores did not yield
any significant improvements following meditation. It is not sur-
prising that fluency scores were unaffected by the meditation
practice, as fluency (as defined by Guilford, 1967) is merely a
representation of participants’ verbal abilities. Moreover, fluency

is highly dependent on the timeframe in which participants can
generate ideas, which was rather short in the current study. The
order effects found between the pre- and postmeasures of fluency
in the MM group are surprising, as both versions of the task can be
considered equally difficult. It might be that the order effects are
coincidental, and given the small group size, the results should be
interpreted with caution. In addition, there were no significant
improvements on the TCT-DP task following mediation. This may
partly be attributable to the fact that TCT-DP embraces a wide
range of characteristics of the creative process: content, gestalt,
composition, elaboration, risk taking, breaking of boundaries, un-
conventionality, affection, and humor. Perhaps meditation (as an
attention modulating technique) did not target some of these fac-
tors, such as gestalt, composition, unconventionality, affection,
and humor. Instead, other processes taking place during the ma-
nipulation may have influenced these factors. For example, the
meditation session might have had a relaxing effect that minimized
the expression of affectivity and humor in participants, which
consequently led to the reduced TCT-PD score.

Interestingly, the absence of a significant effect of MM on
cognitive flexibility partly contradicts previous research by Col-
zato, Ozturk, and Hommel (2012), which investigated the positive
effects of open monitoring (which could be considered an equiv-
alent to mindfulness meditation in our study) on cognitive flexi-
bility. This inconsistency in findings may be explained by the
nature of the mindfulness meditation technique practiced in the

Table 6
ANOVA Analysis of Fluency Scores
Partial eta
Factor df  Mean square F squared
Between subject effects
Order of stimuli presentation 1 6.62 22 .01
Manipulation type 1 1.61 .05 .00
Order of stimuli presentation X Manipulation type 1 2.89 .10 .00
Within subject effects
Measure (pre-/post-) 1 52 .07 .00
Measure X Order of stimuli presentation 1 68.19 9.21" 22
Measure X Manipulation type 1 4.59 .62 .02
Measure X Order of stimuli presentation X Manipulation type 1 41.74 5.64" 15

Note. N = 37.
“p < .05.
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Table 7
ANOVA Analysis of TCT-DP Scores
Partial eta
Factor df  Mean square F squared
Between subject effects
Order of stimuli presentation 1 2.90 .02 .00
Manipulation type 1 51.75 33 .01
Order of stimuli presentation X Manipulation type 1 49.29 31 .01
Within subject effects
Measure (pre-/post-) 1 5.47 .10 .00
Measure X Order of stimuli presentation 1 3.31 .06 .00
Measure X Manipulation type 1 .09 .02 .00
Measure X Order of stimuli presentation X Manipulation type 1 26.36 49 .02

Note.

current study. In the Buddhist tradition, long concentrative (Sa-
matha) meditation training precedes the mindfulness meditation
(Vipassana) practice (Bhikkhu, 1997). Therefore, the mindful
meditative state might be difficult to achieve without sufficient
experience, and our participants could have lacked sufficient prac-
tice of MM to reach this mindful meditative state.

Well known techniques to enhance creative thinking include,
among others: brainstorming, metaphor generation, and prac-
ticing divergent thinking (for a review see Scott, Leritz, &
Mumford, 2004). Furthermore, there is evidence showing that
performance on creativity tasks can be enhanced by creativity
training (Scott et al., 2004). Research has shown that creativity
can also be increased by targeting more implicit processes, such
as unconscious thought during distraction (Dijksterhuis &
Meurs, 2006; Kiihn et al., 2014), mind wandering (e.g., Baird et
al., 2012), observation of schema violations (Ritter et al., 2014),
and task reactivation during sleep (Ritter, Strick, Bos, van
Baaren, & Dijksterhuis, 2012) to name a few examples. Thus,
one might argue that training effects could partly explain the
finding of increased creativity scores postmeditation. However,
it does not seem likely that the 2-min task with brief instruc-
tions—which placed particular emphasis on the quantity of the
answers provided—would elicit the training effects compara-
ble, for example, to a training program of several lessons
(Feldhusen, 1983). Furthermore, participants were unaware of
the categories that were used in the current analysis, and thus
did not know how to perform better on the second task. Further
support for this idea is that the dependent variable that could
have benefited from a training effect was fluency, as partici-
pants already knew during the postmeasure that they had to
generate as many ideas possible. However, mean fluency scores
remained unchanged following the manipulation.

Limitations

Several limitations should be considered when interpreting
the present results. First, it was not possible to control whether
all of the participants followed the MM instructions equally
well (i.e., some participants may have been more distracted than
others). In addition, the CM instruction might have been easier
to follow. As a manipulation check was not performed, there is
no data available on how successful the meditation session was
in this regard. Furthermore, a few participants noted that they

N = 37. TCT-DP = Test for Creative Thinking-Drawing Production.

sometimes practice other meditation styles when they are at
home (cf. that performed during the experiment), which might
have influenced the present findings.

It is also important to note that participants were not assigned
to the different meditation groups randomly. Although signifi-
cant differences were not found between the groups in terms of
their prior meditation experience and their premeasure creativ-
ity scores, there might be individual differences that have not
been controlled for in the current study. For example, the age of
the participants differed slightly between the groups, and our
sample consisted of a greater number of female (cf. male)
participants. Therefore, our results should be interpreted with
caution, and future research should explore possible moderators
for the differential effects of meditation styles on creativity. As
our sample size was quite small, the generalizability of the
present findings is limited.

Conclusions and Future Directions

For future research, it might be useful to investigate whether
the beneficial effects of meditation on creativity can be influ-
enced by the style of meditation that is practiced on a daily
basis (i.e., alone at home) and during weekly group sessions
(i.e., in meditation meetings). Furthermore, it would be inter-
esting to explore the effect of meditation on creativity using a
longitudinal design to capture the development and fluctuations
of regular practice. Importantly, the role of actively guiding
attention in enhancing cognitive flexibility should be explored
further.

To summarize, the findings of the current research extend the
existing body of evidence for the link between meditation and
creativity. The findings demonstrate that meditation may enhance
creativity, and suggest that—in the case of CM—this effect may be
due to enhanced cognitive flexibility. Overall, these findings sug-
gest that meditation could be used as a means to improve creative
performance.
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