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Dance represents an opportunity to promote not only motor skills but also other cognitive
functions and general well-being. In this study, 58 children aged 6–10 years were enrolled
in order to test the issue if dance improves divergent thinking in motor and visual domains
(domain-general and domain-specificity hypotheses), and whether the topological map
of the body mediates their performance at the motor task (mediation hypothesis). Therefore,
33 children practicing dance were compared with a control group (25 children). Children
were administered the visual divergent thinking task of the Torrance Test of Creative
Thinking, consisting in making drawings starting from given shapes, and the motor-form
divergent thinking task, opportunely developed consisting in producing acted motor forms
in the extrapersonal space. Both tasks were presented for 10 min and were scored in
terms of fluency, flexibility, and originality. The ability to form the topological map of the
body was measured by the frontal body-evocation test. Results revealed that children
practicing dance outperformed the control group only in terms of the ability to perform
motor forms. In addition, dancers showed a better topological map of the body, and,
most importantly, besides the direct effect of group on the ability to produce acted motor
forms, a significant indirect effect of the group, mediated by performances on frontal
body-evocation task, was found. These results have important implications for cognition,
showing that dance can improve the topological map of the body that in turn enhances
creativity in motor domain since the early developmental age.
Keywords: dance, divergent thinking, creativity, visual, motor, verbal, education, expertise

INTRODUCTION
Positive effects of physical activities on different cognitive aspects have been widely documented
over the years. For example, agonistic athletes are faster at mentally rotating objects (Ozel
et al., 2002), whereas individuals who performed orienteering and geocaching improved their
visuospatial skills (Barnikel et al., 2014; Ellbrunner et al., 2014; Schmidt et al., 2016). Physical
1
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activity produces benefits also on child development (e.g.,
Iivonen et al., 2013; Zeng et al., 2017), increasing the possibilities
of learning at school (Singh et al., 2012; Hillman and Biggan,
2017). In particular, dance promotes motor development and
communicative skills in children (Pavlidou et al., 2018).
A growing number of studies has also demonstrated that
dance improves kinetic consciousness and by consequence
motor creativity and self-expression (Kalliopuska, 1989;
Castañer et al., 2012; see for a review, Pavlik and NordinBates, 2016), regardless of age. Indeed, the use of motor
imagery to create new movements enhances creativity in
dancers of all ages (Purcell, 1990; Sacha and Russ, 2006;
Couillandre et al., 2008). However, the extent to which dance
can improve creativity and divergent thinking in other domains
has to be still clarified. Specifically, divergent thinking measures
the creative potential, reflecting the ability to find many
different solutions to the same open-ended problem (Guilford,
1950, 1967; Guilford et al., 1978). For instance, the Alternate
Uses Test (Guilford et al., 1978) requires one to think of
different uses for a common object (e.g., a brick can be used
as a weapon) and is scored in terms of fluency (responses
provided in a given time), flexibility (categorical shifts in
responses), originality (the extent to which responses are
infrequent), and elaboration (details provided along with the
responses). Basing on Guilford’ seminal work, different
divergent thinking tests were developed, in visual and verbal
forms (e.g., Torrance, 1987), as well as in motor forms (e.g.,
Wyrick, 1968; Castañer et al., 2009; Scibinetti et al., 2011;
Moraru et al., 2016), which are based on the production of
as many actions as possible (e.g., stepping, skipping).
Well, on the one hand, modern/contemporary dancers, who
basically freely improvise on stage, were found to exhibit high
levels of divergent thinking in verbal and figural domains,
followed by jazz/musical and then by ballet dancers (Fink and
Woschnjak, 2011). In addition, professional ballet/modern
dancers were found to produce higher ideational fluency than
novices in verbal divergent thinking as measured by the
alternative uses task (Fink et al., 2009). These results suggest
that differences in divergent thinking depend on the type of
dance practiced. Dance improvisation seems to enhance the
creative potential more than classical dance. Even in
non-professional dancers, short periods of dance improvisation
(5 min) increased emotional well-being, which in turn produced
higher fluency of verbal divergent thinking (Campion and
Letiva, 2014). On the other hand, investigating the relation
between creative ability in choreographic dancers and selected
attributes of verbal and visual divergent thinking, Brennan
(1982) found that measures of verbal and visual divergent
thinking were not related to the measures of creative dance,
suggesting that originality and flexibility of movements represent
distinct divergent production abilities. Stinson (1993) also
showed that students in Chinese dance education produced
significantly lower scores in fluency, flexibility, and originality
of visual and verbal divergent thinking than a non-dancing
control group.
Although these results are contradictory, dance—as a form
of art—undoubtedly involves creativity and divergent thinking,
Frontiers in Psychology | www.frontiersin.org

specifically in the motor domain (Alter, 1999). In this vein,
several studies suggested that creativity (e.g., Plucker and Beghetto,
2004; Kaufman and Baer, 2005; Silva et al., 2009; Palmiero
et al., 2015; Palmiero et al., 2016b) and divergent thinking
(Palmiero et al., 2010; Boccia et al., 2015) are domain-specific.
Palmiero et al. (2010) found that divergent thinking in verbal
domain is mostly domain-specific, but can also be affected by
general processes that underpin visual skills, such as vividness
of visual mental imagery, whereas divergent thinking in visual
domain is exclusively domain- and task-specific. However,
elsewhere, the view that divergent thinking presumably fosters
creativity across domains is supported (Silvia, 2008a,b).
On the other hand, several studies demonstrate that practicing
a sport produces changes not only in cognitive and motor
skills, but also on body awareness. For example, Fonseca et al.
(2014) demonstrated that when 15 ballroom dancing beginners
received a 1-week training per 3 months, they subsequently
produced an increase of body awareness with respect to 15
controls matched for age who received no training in dance
but only theoretical lessons about body perception. These
results are in line with Damasio (2010), who suggests that
movements allow to build up new cortical maps, increasing
the repertoire of new possible motor responses. More specifically,
the topological map of the body is a dynamic mental
representation relevant for action and integration with the
environment (Paillard, 1980) coming from tactile, proprioceptive,
and kinesthetic information, as well as from environmental
stimuli (Schwoebel and Coslett, 2005; Cardinali et al., 2009;
Vignemont, 2010). Thus, dancing improves body awareness
(e.g., Fonseca et al., 2012, 2014) on the basis of the movements
of the body parts, activating the proprioceptive receptors and
postural sensitivity, and informing the brain about the position
of the trunk and segments (Thurm et al., 2011). Creative
dance movement seems to increase also satisfaction with body
appearance, fitness, and body parts, especially in experienced
groups of dancers (Lewis and Scannell, 1995).
With this in mind, in the present study, we aimed at clarifying
the extent to which dance can improve motor and visual divergent
thinking in child development, and if the topological map of
the body mediates motor divergent thinking in dancer children.
We enrolled children 6–10 years old because as stated in
developmental literature, childhood involves significant physical
and cognitive changes including: body changes (i.e., weight;
height; muscular tone and mass), motor activity (motor
coordination and goal finalized actions) and logical processing
of reasoning (Piaget, 1952). According to Piagetian developmental
theory, children start to reason in terms of theories and abstractions,
as well as concrete realities. They are capable of creating logical
structures that explain their physical experiences. Not least at
this developmental stage corresponds the beginning of the formal
education, and different studies demonstrated that at this age,
motor activity, including dance, has positive effects on learning
(Singh et al., 2012; Hillman and Biggan, 2017).
According to Whitehead (2010), “physical literacy” is an
opportunity to generate significant benefits for both specificand cross-domain learning. Here, we compared children with
and without dance experience in visual and motor divergent
2
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MATERIALS AND PROCEDURE

thinking. Visual divergent thinking was measured by the
completion of drawing task included in the battery of Torrance
Test of Creative Thinking (Torrance, 1987). With respect to
motor divergence, a motor task aimed at measuring the ability
to produce different motor forms (e.g., the body posture that
a football player takes while kicking the ball), rather than
different actions per se (e.g., the action to kick the ball), was
opportunely developed. We also assessed whether motor divergent
thinking skills were mediated by body representation, which
was tested by asking children to form the topological map of
the body task (TMB; Daurat-Hmeljiak et al., 1978; Cannoni
and Tega, 2009; Di Vita et al., 2019). The novelty of this study
is two-fold: first, it explores the extent to which dance promotes
motor and visual divergent thinking in children; second, it
assesses if the topological map of the body mediates motor
divergent thinking in dancer children.
Basing on previous findings, hypotheses were formulated
as follows:
1. the dance background improves both visual (e.g., Fink et al.,
2009; Fink and Woschnjak, 2011) and motor divergent
thinking (domain-general hypothesis);
2. the dance background has a specific effect only on motor
divergent thinking (e.g., Brennan, 1982; Stinson, 1993)
(domain-specific hypothesis);
3. the ability to form the topological map of the body is
better in dancers than non-dancers (e.g., Fonseca et al.,
2012, 2014) on the basis of a better postural sensitivity
and body awareness;
4. the improvement in motor divergent thinking is mediated
by the improvement in topological map of the body in
dancers (mediation hypothesis).

The Topological Map of the Body Task
(Daurat-Hmeljiak et al., 1978; Lis and
Tallandini, 1981, for the First Italian
Standardization and Cannoni and Tega,
2009, for an Updating of the Italian
Normative Data)

The topological map of the body (TMB) was assessed using the
Frontal body-evocation subtest (FBE) of the Body Representation
Test (Daurat-Hmeljiak et al., 1978; Cannoni and Tega, 2009).
This task is still largely used in its original and adapted versions
both in clinical and experimental settings over the life span to
study alterations in the mental representation of the relations
between body parts (e.g., Guariglia et al., 2002;
Marangolo et al., 2003; Di Russo et al., 2006; Canzano et al.,
2011; Cimmino et al., 2013; Fuentes et al., 2013; Palermo et al.,
2014; Bassolino et al., 2015; Di Vita et al., 2015, 2017; Spitoni
et al., 2015; Zantedeschi and Pazzaglia, 2016; ; Perez-Marcos et al.,
2018). Task materials included a small plastic board on which
the position of the head was depicted as a reference part, and
nine tiles, each representing a body part. Children were presented
with one tile at a time and their task was to name the body
part depicted on the tile; then, they were instructed to place
each tile on a board, on which was depicted only a child’s face.
Before showing a new tile, the position of the previous tile was
recorded by overlapping a transparent grid and the tile was
removed. The number of correct answers was recorded (Max = 9)
as well as the response time expressed in seconds (see Figure 1).

The Visual Divergent Thinking Task (From
Torrance Test of Creative Thinking—Form
A (Torrance, 1987); Italian version,
Sprini and Tomasello, 1989)

MATERIALS AND METHODS
Participants

This task asked children to make drawings starting from given
shapes within 10 min. Basically, a paper sheet with 10 incomplete
shapes was presented; children were told to complete the shapes
adding details and providing titles along with each drawing.
Children could also use colored pencils to make their drawings.
This task is also largely used in literature (e.g., Ayob et al.,
2012; Palmiero et al., 2016a, 2017; Humble et al., 2018). It
allows to assess three basic attributes of visual divergent thinking.
First of all, fluency, that is the number of appropriate ideas/
drawings provided within a time limit. Secondly, flexibility,
that is the number of categories encompassing the ideas underlying
the drawings. As reported in the technical manual, the list of
categories for each starting shape covered about 99% of the
responses provided by the reference sample, formed by 500
people; when the category was not present, the scoring procedure
allowed to opportunely generate a new category. The sum of
the categories across responses was used as the individual
flexibility score. Finally, originality, that is the number of
statistically infrequent ideas provided by a reference sample
reported in the technical manual: responses provided by 5%
or more of 500 people were scored 0 for originality; responses
provided by 2–4.99% of 500 people 1 point; responses provided

A total of 58 children participated in this study (age range:
6–10 years). They were subdivided into two groups as follows:
the experimental group was composed by 33 ballet dancers
(22 girls and 11 boys; mean age = 8.4 S.D. ± 1.27; dance
expertise in years = 2.94 S.D. ± 1.50) of the different gyms
belonging to the amateur sportive association “The Starlight
Company” located in Rome; the control group was
composed by 25 non-dancers (11 girls and 14 boys;
mean age = 7.92 S.D. ± 1.50) of the same gyms. The two
groups did not differ in age (F(1,56) = 1.69, p = 0.19). The
non-dancers practiced other types of physical activities (e.g.,
volleyball and football). All children were Italian native speakers
and attended the primary school. Children with learning
difficulties and other neurodevelopmental diseases were not
included in the sample. As reported by parents during an
informal interview, children had no primary visual or hearing
impairments, no neurological conditions, and no emotional
or behavioral problems. The study was approved by the Ethics
Committee of University of L’Aquila in accordance with the
Declaration of Helsinki. A signed informed consent was obtained
from parents and an assent from each child.

Frontiers in Psychology | www.frontiersin.org
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A

B

FIGURE 1 | The topological map of the body: (A) Good; (B) Wrong.

A

B

FIGURE 2 | Examples of motor-forms: (A) Football player; (B) Basketball player. Written informed consent was obtained from the parents of the child represented
in the figure specifically for the publication of this image. A copy of the written consent is available for review by the Editor-in-Chief of this journal.

The Motor-Form Divergent Thinking Task

by <2% of 500 people 2 points; responses not listed in the
technical manual were always given 2 points. The sum of the
points across responses was used as the individual originality score.

Frontiers in Psychology | www.frontiersin.org

This task was opportunely developed for the present study
following the logic underlying the visual divergent thinking
4
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task. Participants were asked, without any cues, to perform
a free motor action moving from a starting point (from the
center of the room) and performing 10 steps in a specific
direction (i.e., forward, backward, left, right, diagonally forward
left, diagonally forward right, diagonally backward left,
diagonally forward right, turn clockwise, and turn counterclockwise) before executing the invented movement (see
Figure 2). Participants had to execute more motor actions
as possible within 10 min. At the end of the performed
action, children were asked to verbally describe the activity
performed with a verb or a substantive. The task performance
was not videotaped. One experimenter (observer) took notes
of the motor forms performed and the description of the
action provided by the child. Motor forms that were not
recognizable were discarded at first glance. Afterward, the
observer and another experimenter evaluated three basic
attributes of motor-form divergent thinking, namely fluency,
flexibility, and originality, in order to reach an agreement
about them. Since this task was conceived on the basis of
the visual divergent thinking task, the scoring procedure was
the same. For fluency, the experimenters evaluated the number
of the movements produced within the 10-min time limit
(thus, the fluency score could be higher than 10). For flexibility,
the experimenters generated the categories in which the
movement forms fell. Categories were opportunely generated
according to the movement forms provided. For example, if
the child produced a movement form of a floor cleaner, the
category “house work” was generated. In this vein, if a
movement form of a football player was produced, the category
“athletes” was generated. Thus, if the child produced movement
forms still related to sport players, the category “athletes”
was used to encompass the forms. For originality, the number
of statistically infrequent ideas provided by participants of
the present study (58 children) was computed as for the
visual divergent thinking task: responses provided by 5% or
more of 58 children were scored 0; responses provided by
2–4.99% of 58 children 1 point; responses provided by <2%
of 58 children 2 points. The sum of the points across responses
was used as the individual originality score.

TABLE 1 | Descriptive statistics.

Visual fluency
z-Visual fluency
Visual flexibility
z-Visual flexibility
Visual originality
z-Visual originality
Visual creative index
Motor fluency
z-Motor fluency
Motor flexibility
z-Motor flexibility
Motor originality
z-Motor originality
Motor creative index

No-dance

Dance

10 (0)
0 (0)
7.56 (1.47)
−0.14 (1.03)
10.36 (2.53)
−0.17 (1.06)
−0.31 (1.10)
15.56 (3.84)
−0.34 (1.23)
5.48 (2.14)
−0.49 (0.88)
8.16 (5.27)
−0.56 (0.87)
−1.39 (2.39)

10 (0)
0 (0)
7.91 (1.40)
0.11 (0.98)
11.09 (2.24)
0.13 (0.94)
0.24 (1.45)
17.42 (2.15)
0.26 (0.69)
7.58 (2.25)
0.37 (0.93)
14.09 (5.38)
0.42 (0.89)
1.05 (1.84)

Means and standard deviations (s.d.) of raw and z-scores in visual and motor
creativity taking into consideration fluency, flexibility, originality, and the complete
creative index for both types of creativity. The indices are expressed only in
z-scores.

FIGURE 3 | Means and standard deviations of dancers and no dancers in
the three motor components of the motor-form divergent thinking task.

Administration of the Tasks

The topological map of the body task, the visual divergent
thinking task, and the motor-form divergent thinking task were
administered in random order across children. The entire
experiment lasted approximately 30 min.

RESULTS
Means and standard deviations of all variables of interest divided
per group are reported in Table 1.
Following the procedure used by Runco et al. (2010),
we computed the z-scores of fluency, flexibility, and originality;
then, they were summed for obtaining a composite creative
index both for visual and motor-form of creative thinking.
In order to exclude effects on visual and motor creativity
due to gender, we firstly performed two separate one-way
Frontiers in Psychology | www.frontiersin.org

FIGURE 4 | Template of the mediation analysis. Notes: TMB = topological
map of the body.

5

April 2019 | Volume 10 | Article 768

Palmiero et al.

Dance and Creativity

TABLE 2 | Mediation analysis.
Variable

M (TMB)
Path

X (Group)
M (TMB)

a

beta

Y (Motor creativity)
t

1.3394
2.9175
—
—
R2 = 0.1319, F1,56 = 8.5121, p = 0.0051

p

Path

0.0051
—

c′
b

beta

t

1.8767
3.3249
0.4224
2.7595
R 2 = 0.3467, F2,55 = 14.5935, p < 0.0001

p
0.0016
0.0078

Mediation analysis: effects for mediator (M) and independent variable (X) on motor creativity (Y). The indirect effect of X on Y is significant (0.5658; LLCI = 0.0820, ULCI = 1.1989).
The direct effect of X on Y (c) is also significant (R 2 = 0.2562, F1,56 = 19.2929, p = 0.0001; beta = 2.4424 t = 4.3924, p = 0.0001). Notes: TMB = topological map of the body.

task as mediator (M). Figure 4 summarizes this model. We
found that Y was significantly predicted both by X (path c′;
Figure 4) and M (path b; Figure 4). Also, both direct (path
c′) and indirect effects of X on Y were significant. Statistics
are fully reported in Table 2.

analyses of variance (ANOVA) with gender (girls vs. boys) as
independent variable and composite creative indices (visual
and motor) as dependent variables. No differences between
groups were detected in visual composite creative index
(F1,56 = 1.74; p = 0.19; partial eta-square = 0.03; observed
power = 0.25) and in motor-form composite creative index
(F1,56 = 1.79; p = 0.19; partial eta-square = 0.03; observed
power = 0.26).
Thus, since gender produced no effect on the variables of
interest, subsequent analyses were carried out focusing only
on differences between dancers and non-dancers.
We performed two separate one-way analyses of variance
(ANOVA) with group (dancers vs. non-dancers) as independent
variable and composite creative indices (visual and motor) as
dependent variables. No differences between groups were detected
in visual composite creative index (F1,56 = 2.51; p = 0.12; partial
eta-square = 0.043; observed power = 0.34); on the contrary,
the two groups differed in motor-form composite creative index
(F1,56 = 19.29; p = 0.000; partial eta-square = 0.26; observed
power = 0.99): the dance group outperformed the control group
(see Figure 3).
Thus, we performed a separate ANOVA for each score of
the motor-form composite creative index (fluency, flexibility,
and originality), with group (dancers vs. non-dancers) as the
between factor. Results showed that dancers had a significantly
better performance in fluency (F1,56 = 5.51; p = 0.022; partial
eta-square = 0.09; observed power = 0.64); flexibility
(F1,56 = 12.85; p = 0.001; partial eta-square = 0.19; observed
power = 0.94); and originality (F1,56 = 17.58; p = 0.000; partial
eta-square = 0.24; observed power = 0.99).
We also analyzed time and accuracy in the topological map
of the body task as dependent variables comparing the
performance of the two groups (dancers vs. non-dancers) as
independent variable. Two separate one-way ANOVAs showed
that dancers were more accurate (F1,56 = 8.51; p = 0.005; partial
eta-square = 0.13; observed power = 0.82) and faster
(F1,56 = 13.86; p = 0.000; partial eta-square = 0.20; observed
power = 0.96) than non-dancers in localizing the body parts.
Thus, we directly tested whether the group effect we detected
on motor-form of creative thinking was mediated by a more
accurate topological map of the body in dancers. Thus, we
performed a mediation analysis by using PROCESS (Hayes,
2017) with group (dancers vs. non-dancers) as independent
variable (X), motor-form composite creative index as independent
variable (Y), and the number of correct answers on TMB

Frontiers in Psychology | www.frontiersin.org

DISCUSSION
Dance has always been considered a means for creativity
and self-expression, allowing the expression of kinetic
consciousness (Kalliopuska, 1989; Pavlik and Nordin-Bates,
2016) and enhancing positive self-esteem (Alter, 1984).
According to Castañer et al. (2016), kinematic parameters
expressed by modern dancers also positively influence the
observers’ aesthetic appraisal. In the present study, we were
interested in investigating two different aspects. The first one
was related to the extent to which dance can promote not
only motor but also visual divergent thinking (or creative
index). That is, the issue of domain-specificity of divergent
thinking was faced using a dance group of children.
Contradictory results provided so far by previous studies led
us to formulate two hypotheses: first, dance promotes both
visual and motor divergent thinking; second, dance promotes
only motor divergent thinking. The second aspect investigated
was related to the mediation role of the topological map of
the body on motor-form divergent thinking. In line with
the evidence that the topological map of the body is
progressively elaborated on the basis of sensory afferents that,
from the beginning of life, maintain a link with motricity
(Case-Smith et al., 2001), we hypothesized that the topological
map of the body is generally better in non-dancer children.
Since the topological map of the body supplies visuospatial
information about the online representations of the body
parts (Di Vita et al., 2016; Palermo et al., 2018), we hypothesized
that the topological map of the body is crucial in enhancing
the motor-form divergent thinking.
Results showed that children engaged in a ballet dance
program did not differ from the control group in visual
composite creative index, but they did in motor-form composite
creative index. This finding is consistent with the domainspecific hypothesis of creativity and the evidence that expertise
influences cognition selectively. For example, highly skilled
poker players have a larger working memory span
(Meinz et al., 2012); military pilots are faster at mentally rotating

6
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objects (Verde et al., 2013) as well as better in navigational
skills (Verde et al., 2016), or may be different in moral dilemmas
and decision-making (Boccia et al., 2017); video game players
outperform novices on tests of visuospatial attention (Green
and Bavelier, 2003). More specifically, for motor domain,
exergames—namely, videogames based on body interaction
because they foster physical exercise while playing (e.g., the
Wii)—were found to elicit motor activities, such as motor
endurance (e.g., climbing the stairs), stretch (e.g., in jumps),
coordination (e.g., controlling the body throughout the activity),
and balance (e.g., keeping the body in stability and in control
while moving) (Castañer et al., 2016); yet, high-level athletes
were found to report higher levels of vividness of motor imagery
(Zhang et al., 2018). With respect to creativity, although expertise
and creativity are different constructs, in general, creativity
often requires some level of expertise, especially in some domains
(Baer, 2015). Consistent with this notion, it is possible that
being expert in a specific domain predicts creativity only in
that domain but not in others, unrelated domains; in addition,
it is also possible that people are experts and creative in many
different domains, as well as that one cannot simply transfer
expertise and creativity across domains (for a review see Baer,
2015). However, regardless of the level of expertise, given that
in adults dance was found to increase fluency (Gondola, 1987)
and flexibility (Steinberg et al., 1997) of divergent thinking,
it is also possible that in the present study, dance improved
only motor divergent thinking because children (6–10 years
old) were less flexible in transferring their little expertise to
visual domain. Further investigations are needed to explore
this issue.
In addition, consistent with our hypotheses, we found that
dancers were more accurate and faster in localizing the body
parts as compared with non-dancers. This result confirms that
the development of the topological map of the body takes
advantage from dance practiced already in early childhood.
More interestingly, in line with the fourth hypothesis, we found
that the topological map of the body mediated the effect of
the group on motor-forms divergent thinking: besides the direct
effect of group on motor-forms divergent thinking, we detected
a significant indirect group effect, which was mediated by
performances on TMB task. Therefore, dancers were able to
easily generate new movements, to provide unique and rare
movements as well as to change categories of movements with
respect to non-dancers, at least in part due to their improved
topological map of the body.
In conclusion, in line with the worldwide health organizations,
that suggested to increase levels of physical activity in schoolaged children to enhance emotional, social, and cognitive
functioning across their life span, the present findings support
the idea to perform dance during early development because
it affects many aspects of children’s health (King et al., 2003)
and may also have important implications for cognition, such
as motor divergent thinking and creativity. The evidence that
performing dance may enhance motor creativity, specifically
the ability to produce motor forms, is interesting because it
highlights the key role of this kind of physical activity in

Frontiers in Psychology | www.frontiersin.org

children’s life and the need to perform it throughout adulthood
(Tucker, 2008). In addition, when improvisation is pursued,
such as in modern dance (Fink and Woschnjak, 2011) or
free movements with music (Campion and Letiva, 2014), it
can be expected that dance produces facilitation effects also
in other domains. Further studies are necessary to clarify
this issue.
Regarding limitations, the absence of validation of the
motor-form divergent thinking task limits the conclusions
drawn by the present study. The scarce number of participants
and the gender imbalance in the dance group should also
be considered as possible confounding factors, even though
it is noteworthy to underline that it is not easy to find children
that practice classical ballet, especially boys. In future, studies
with more participants based on different dance styles, equally
practiced by both genders, should be pursued. In the future,
given the nature of the motor-form divergent thinking task,
videorecording is suggested in order to ensure that observers
have observed movements properly. This would also help to
evaluate movements by multiple independent judges and get
the intra- and inter-agreement within and between raters,
respectively. Despite these limitations, this study involves two
novelties: the exploration of the relation between dance and
divergent thinking in different forms (motor and visual) in
children; the exploration of the extent to which the topological
map of the body mediates motor divergent thinking in dancer
children. Moreover, the present results also have important
implications for creative dance in educational settings, because
dance has to be conceived as a healing and aesthetic art
(Thomson, 2011) since childhood. Following Castañer et al.
(2009), it could be interesting to compare the impact of
different kinds of instructions on motor creativity. Authors
refer to descriptive instructions: questions using specific
terminology of dance; metaphoric instructions: questions using
metaphorical images; and kinesic instructions: motor examples
or visual demonstrations. Descriptive and, to a lesser extent,
metaphoric instructions were found to generate more motor
divergence than kinesic instructions. Metaphoric instructions
were found to help to understand the task and motivate
participants. Therefore, Castañera and colleagues suggested
to use kinesic and metaphoric instructions with beginners,
and descriptive instructions with more expert dancers.
According to Davenport (2006), among other teaching points,
it might be also useful to translate ideas into movements of
the body and develop different body movements of the same
idea, draw on improvisation, learn to feel the body (e.g.,
energy, body parts initiation), manipulate chunks of movements,
vary rhythm and length of movements, translate the notion
of outside eye to inner eye to better understand what movements
are expressing and develop different kinds of relationships
with the co-dancers. In other words, the pedagogical value
of creative dance has to be pursued using different dance
styles because it has the potential to offer the opportunity
to develop well-being, general cognition, and wider creativity,
besides contributing to the improvement of bodily selfconsciousness and motor creativity.
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