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At present, community-based movement experiences for children are heavily
structured, highly prescriptive and sport-centric, with a near singular focus on
development in the physical domain (e.g., performance-related and health-related
fitness, sport-specific movement skills, etc.). The absence of consideration of
psychosocial and creative domains in programming could impact the nature of the
relationship between physicalliteracy and movement creativity. This pioneering study
was designed to explore the associations between movement creativity and multiple
physical literacy measures. A cross-sectional study of 125 fifth-grade children was
performed with assessment of movement creativity and multiple physical literacy
assessments of each child (self, parent, teacher and trained assessor). The study
revealed no relationships between physical literacy measures and overall movement
creativity, and limited relationships between specific movement competencies
with Flow (r=-0.28, p<o.05 with manipulation) and Originality (r=o.21, p<o.05 with
body control). Cluster analysis revealed a gradient of three clusters, with the lowest
movement creativity levels associated with the highest motor competence and
reports of the child’s physical literacy. These findings are consistent with community
and school-based programming that highlights prescriptive development of
physical competencies without intentional consideration of movement exploration
and problem solving. The results of this study support the inclusion of movement
exploration-based practices such as circus arts instruction, parkour and dance. Further
interventional research is indicated to examine the impact of movement exploration
programming on the movement creativity and physical literacy of children.
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Actuellement, les expériences communautaires menées sur le mouvement chez
I'enfant sont extrémement structurées, trés normatives et axées sur le sport.
Elles se focalisent presque exclusivement sur le développement physique (p. ex.,
performance et santé physiques, aptitudes motrices propres au sport, etc.). La
non-prise en compte des aspects psychosociaux et créatifs dans le programme
pourrait avoir des répercussions sur la nature de la relation entre capacités
physiques et créativité de mouvement. Cette étude pionniere a été élaborée
dans le but d’examiner les rapports pouvant exister entre plusieurs mesures
de capacités physiques et la créativité de mouvement. Une étude transversale
a été menée aupres de 125 enfants en 5e année de primaire durant laquelle la
créativité de mouvement et différents aspects liés a leurs capacités physiques ont
été évalués (par eux-mémes, mais aussi par les parents, le corps enseignant et un-e
évaluateur-rice qualifié-e). On constate qu’il n‘existe aucun lien entre les capacités
physiques mesurées et la créativité de mouvement globale. De plus, I'étude montre
que le rapport entre les aptitudes spécifiques liées au mouvement et la fluidité
(r=-0,28, p < 0,05 avec manipulation) et I'originalité (r = 0,21, p < 0,05 avec controle
du corps) est limité. Une analyse typologique a mis en valeur un gradient de trois
groupes, avec les niveaux de créativité de mouvement les plus faibles associés
aux capacités motrices les plus élevées, ainsi que des rapports sur les capacités
physiques de l'enfant. Ces conclusions sont en phase avec les programmes
communautaires et scolaires qui mettent I'accent sur un développement normatif
des aptitudes physiques, sans tenir compte de maniere réfléchie de l'exploration
du mouvement et de la résolution des problemes. Ces résultats viennent appuyer
la nécessité d’intégrer a l'enseignement des pratiques basées sur l'exploration du
mouvement, comme les arts du cirque, le parkour et la danse. Il conviendrait de
mener une recherche interventionnelle plus poussée afin d’examiner I'impact d'un
programme d’exploration du mouvement sur les capacités physiques et la créativité
de mouvement chez les enfants.

Mots-clés: capacités motrices, éducation physique, sport, cirque, parkour

Introduction

Children value movement at school and with family and friends,” which pres-
ents an opportunity for using movement experiences to develop creative com-
petency and confidence.? Creativity-based interventional trials have shown that
new approaches (e.g., circus and parkour)—as well as the adaptation of tradi-
tional prescriptive approaches of coaches in sport, teachers in physical educa-
tion and recreation instructors—can successfully foster creativity in children.>#
We operationally define movement creativity as “the combination of percep-
tions into new and fresh patterns that could be either a solution to a pre-estab-
lished problem or the expression of an idea or an emotion by the means of the
human body.”>¢ Although one goal of public education and recreation is the
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development of innovative and creative children, a child’s movement oppor-
tunities in school and community settings are often highly prescriptive, with
instructors providing sport-centric, technically-focused programming? that also
reveals gender bias in delivery.® As such, these standard movement experiences
are unlikely to foster the creative potential of children.

Physical literacy is a multidimensional construct that intentionally couples com-
petence and confidence development across multiple domains (physical, psycholog-
ical, social and creative).” Despite this holistic standpoint emphasized in published
physical literacy consensus statements,’*"" frameworks/models’> and processes,’
most physical literacy interventional trials have focused on the physical domain.™
Therefore, the relationship between physical literacy and the creative domain is not
well elucidated, and understanding this relationship is critical to designing future
physical literacy interventions that may involve circus, parkour and dance.

The objective of this study was to explore the relationships between move-
ment creativity and a battery of physical literacy variables. We would expect
little to no associations in this “standard” PE context. By providing foundational
knowledge about current practices and future interventional studies, this explo-
ration may offer insight into the impact that standard elementary school pro-
gramming practices can have on physical literacy and movement creativity.

Methods

This was a cross-sectional observational study adhering to the STROBE crite-
ria' to enhance its replicability and interpretation. Human research ethics board
approval was granted (Human Research Ethics Board at the University of Mani-
toba, HS21075). Parental consent and child assent were obtained.

Participants

A cross-sectional study of fifth-grade children from six classes at five public
schools in two school divisions in a suburban setting in Canada was performed,
with an assessment of movement creativity and multiple physical literacy assess-
ments of each child (self, parent, teacher and trained assessor). In these elementary
schools, there were no formal movement exploration components (dance, park-
our or circus) in the physical education and scholastic programming. Manitoba’s
Physical and Health Education curriculum has five general learning outcomes,
including movement, fithess management, safety, personal/social management
and healthy lifestyle practices.”> Given these learning outcomes, the focus is often
on the traditional delivery of movement skills, which is likely technically focused
and lacking emphasis on the creative components of movement.
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Instruments

The instruments deployed for this study included the PLAYcreativity tool for
assessment of movement creativity and multiple tools for assessment of the
child’s physical literacy, including assessment by the child (PLAYself, PLAYinven-
tory), parent (PLAYparent) and teacher (PLAY PE teacher), as well as assessment
of curricular-linked movement competencies by a trained assessor (PLAYfun).
The PLAY tools were selected for this study because they provide multiple per-
spectives on and measure various components of physical literacy.

PLAYcreativity (twelve minutes per child) and PLAYfun (about 45 minutes
per twenty children) assessments were performed by trained assessors, and each
evaluation was conducted on a separate day during the week of assessment.
The physical education teacher was not present for the assessments to mitigate
response bias. PLAYself (twelve minutes) and PLAYinventory (five minutes) sur-
vey measures were completed in one classroom session the same week as other
data were collected. PLAYparent was sent to parents during the week of data
collection and completed at home. PLAY PE teacher was completed at the end of
the assessment week by the physical education teacher.

PLAY creativity

PLAYcreativity uses eleven tasks to assess the following creativity features: Imagi-
nation, Detail, Flow, Originality and Fluency. For this tool, the term “Flow” relates
to the elaboration of movement expressed by the participant, assessed as the
seamless sequencing of separate movement expressions in the task. PLAY creativi-
ty’s characteristics and development have been described previously.'® An overall
aggregate movement creativity score was derived from the sum of all PLAY creativ-
ity features. In addition, sub-scores for each of the creativity features were derived:
eleven tasks with five levels for Imagination, nine tasks with three levels for Detail,
eleven tasks with three levels for Flow, four tasks with five levels for Originality,
and the number of tasks exhibited across three tasks for Fluency (w=0.87).

PLAY fun

PLAYfun is a competence assessment of eighteen land-based movement skills cat-
egorized into locomotor and transport, upper and lower body manipulation, and
body control using a 100-point visual analog scale with four categorical anchors,
where a score of 50 corresponds to entry-level competency.7*8 Overall motor
competence and categorical competencies for locomotor/transport (eight skills),
manipulation (six skills) and body control (four skills) were derived (w=0.78).

Circus: Arts, Life and Sciences « vol. 3, no. 2 « 2024



An Exploration of Physical Literacy and Movement Creativity + 87
PLAYself

PLAYself has three distinct unidimensional subscales derived from the self-
report tool: environmental participation (six items, five levels), physical literacy
self-description (eleven items, four-level Likert) and movement valuation (three
items, four-level Likert)"9 (w=0.87).

PLAY inventory

PLAYinventory is a 95-item inventory checklist for self-reported activity expo-
sures over the last six months.?° The total number of activities were derived.

PLAYparent

The PLAYparent tool consists of fifteen physical literacy items (three levels)
and four environmental participation items (four levels) answered by the par-
ent about their child.*® High internal consistency (w=0.86) of the scale was
observed.

PLAY PE teacher

PLAY PE teacher reflects a teacher’s perception of a child’s physical literacy (thir-
teen items, five levels) and physical fitness (three items). An aggregate physical
literacy score is derived from the thirteen items by the teacher. In addition, the
teacher provides an overall rating of physical literacy using a ten-point numeric
rating scale (Teacher NRS with o.5 increments). Internal consistency of the scale
was w=0.9, and the correlation between the overall numeric rating scale and the
physical literacy sub-score was 0.81.

Statistical Analysis

Associations were first described using Spearman correlation based on the ordi-
nal nature of the scales to explore the relationship between physical literacy
and movement creativity. Then, we determined whether natural clustering
was evident between physical literacy and creativity variables using K-means
cluster analysis and exploratory factor analysis. Cluster analysis used the
Hartigan-Wong algorithm, and the optimal cluster number was derived using
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the “knee method.”? Finally, due to the non-continuous nature of the scales, we
deployed ordinal regression to examine predictors of creativity. Mann-Whitney
U tests examined differences between sexes. Statistical analysis was performed
using JAMOVI v 2.3.26 with a level of significance set to p=<0.05.

Results

A sample of 125 fifth-grade students was recruited (65F:60M, 9.9 + 0.1 SD years).
Significant sex differences were observed for overall motor competence, with
males having a median score of 46.9 (IQR 5.0) and females having a median
score of 43.3 (IQR 7.0), revealing a mean difference of -3.3 [-5.1:-1.7] (p<0.001,
rank biserial effect size=0.39). PE curricular expectations for this grade are to
achieve entry-level competency in all eighteen of the movement skills assessed
(PLAYfun); only three of 65 females (4.6%) achieved this goal, while twenty
percent of males met expectations (twelve of 60). There was a significant sex
difference observed for manipulation skills (mean diff -7.8 [-10.2:-5.4] p<0.001,
rank biserial effect=0.62), but not transport or body control. There was also a sex
difference revealed for both teacher-rated physical literacy scores (Teacher NRS
p<o.05, rank biserial effect=0.24; teacher score p<o.05, rank biserial effect=0.25).
No other parameters measured revealed sex differences.

Table 1 reports the correlations between the aggregate movement creativity
score (median=101, IQR of 22, min 47, max 139, normally distributed Shapiro Wilk
p=0.21) and physical literacy measures. Table 2 reports the correlations between
motor competence categories and features of creativity. Ordinal logistic regres-
sion was performed with aggregate movement creativity as the dependent with
all physical literacy measures as predictors and sex as a co-factor, revealing a sig-
nificant model (X*>=21.0, p<0.01). The only significant predictor was movement
valuation (X* of 11.2, p<0.001, odds ratio of 1.65), but with very low explained
variance (McFaddens’s R*>=3.9%). The K-means cluster analysis is reported in
Figure 1, with three identified clusters showing an aggregate creativity gradient
with associated physical literacy characteristics. Due to the difference in scale
magnitudes, the variables are plotted in standardized values.

Discussion
This study set out to explore the relationship between movement creativity
and physical literacy in the “standard” delivery of physical education, which

is largely prescriptive and sport-centric with minimal movement-exploratory
elements as guided by the current PE/HE curriculum in the province.”*> As
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Figure 1. Plots of standardized variables for three clusters derived from K-means analysis
showing a large separation of standardized creativity scores (0.64, -0.15 and -0.73) with
associated physical literacy characteristics

expected, our findings revealed no associations between a comprehensive set of
physical literacy measures and overall movement creativity; this likely indicates
that the current delivery format (pedagogy and curricular content) of movement
experiences is aligned with the deployment of a largely prescriptive and linear
pedagogy rather than an exploratory and non-linear one that is thought to fos-
ter creativity.? Since creativity and innovation are valued outcomes of public
education, this lack of associations is important knowledge that can provide a
foundation for the intentional addition of movement-exploratory components to
physical education curriculum standards, as well as the creation of professional
development opportunities for teachers to learn enhanced pedagogical practices
that foster movement exploration (e.g. dance, circus, parkour).

The cluster analysis revealed additional and novel insights into the relation-
ship between physical literacy achievement and movement creativity levels.
Notably, students with the highest physical literacy characteristics (about 0.5
SD above) revealed only average creativity scores (cluster one), while students
with below-average physical literacy scores (with the exception of movement
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valuation) had creativity scores that were 0.64 standard deviations above average
(cluster two). A plausible explanation for this “inversion” may be that students,
when driven by prescriptive sport-based technical development practices, will
have limited exposure to creativity-fostering environments. Students in cluster
two, who share a positive valuation of movement with cluster one, likely have a
more diverse set of movement-based experiences beyond the sporting context,
as seen by their positive environmental participation scores. It would be interest-
ing to explore the differences between specific environmental participation sub-
items (gym, water, ice, snow, outdoors, playground) and the specific activities
that were self-reported by the students in these two clusters. In cluster three, the
most notable element was a strong devaluation of movement (-1.75 SD lower),
which likely manifests in behaviours consistent with lower scores in other vari-
ables, with the notable exception of the parental evaluation. Interestingly, valua-
tion of movement is partly determined by emotional experiences associated with
movement contexts,>* so it is conceivable that this group of students may have
been “turned off” from movement, perhaps by an over-emphasis on sport. Pre-
vious studies in circus,?3 25> dance#2%27 and parkour28‘3° have demonstrated the
possibility of fostering creativity in children but did not investigate concomitant
changes in physical literacy. However, a circus arts instruction intervention did
reveal substantial improvements in physical literacy among children.® Future
interventional studies deploying movement exploration-based programming
should include measurements of physical literacy concurrent with creativity, as
well as the impact of the interventions on movement valuation.

As suggested by Manuela Valentini et al., “Although there is no unique defi-
nition of circus pedagogy [or movement exploration pedagogy] as yet, scholars
agree that such a discipline could provide a valid alternative to learn and deepen
various mobility contents”.3* Similar propositions around circus arts instruction
with a unique pedagogical approach are shared by Houser and Kriellaars in an
exploration of physical literacy-enriched pedagogy.® In addition to the inclusive
practices of circus arts instruction,3> there is an opportunity for problem-solving
and decision-making, which would provide a creativity-supportive environ-
ment.? It is important to note that the delivery of sport-centric and physical
education-based content can be informed by the pedagogical practices deployed
in circus and parkour that support problem-solving and decision-making. The
disconnect between physical literacy and movement creativity in the standard
delivery practices assessed in this study could be remedied by the adoption of
the movement exploration-based content and pedagogy described above.?

Although overall creativity was not correlated with physical literacy variables
in this dataset, there were some notable associations between sub-components
(significant or trending). In Table 2, the creativity feature of Flow (the ability
to seamlessly sequence original movements) was inversely correlated with
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manipulation skills. Highly prescriptive approaches are often applied to the
development of sport-specific upper and lower body manipulation skills (catch-
ing, striking, throwing, dribbling), which may inadvertently limit the ability to
derive and sequence original movements.>? Consistent with this observation, a
similar inverse association (albeit trending) was observed between teacher phys-
ical literacy NRS and overall creativity. We observed positive associations with
originality, body control and the number of activities involving creativity, as
well as a significant likelihood of a child’s movement valuation being associated
with higher creativity (regression). These findings can be interpreted from two
perspectives—a formative one (e.g., variables causally impacting a person’s cre-
ativity) and a reflective one (e.g., variables being associated with a creative per-
son). However, readers are cautioned to avoid the formative interpretation that
simply increasing the number of activities will increase movement creativity.

As this was a cross-sectional study, the reported associations and clusters do
not infer a causal relationship between variables. However, these preliminary find-
ings support future studies exploring causal relationships between creativity and
physical literacy. This study had a relatively small sample size that may have inad-
equate power to detect smaller associations. It was conducted in multiple schools,
in school divisions where PE is mandatory from K-12 and taught by physical edu-
cation specialists; this context is unique compared to other jurisdictions in Canada.
However, similarly to other jurisdictions, the participating schools, teachers and
students had minimal physical literacy and creativity/artistic training.

Despite identical physical education curricular outcomes for males and females
in fifth grade across all eighteen movement competencies tested in this study (but
consistent with prior studies),> our analysis reveals substantial sex-based differ-
ences in motor competence (effect size=0.39) and teacher assessments of a child’s
physical literacy. The gender gap in overall movement competence likely arises
from gender bias in various movement contexts manifesting in non-inclusive
movement opportunities, as the influences of sex are negligible at this pre-puber-
tal age. Interestingly, the implementation of movement-exploratory programming
has already been shown to address non-inclusive practices. In fact, it can amelio-
rate the gender gap in movement competence® and provide challenges for partici-
pants with different physical>> and psychological abilities.3>

The intended outcome of a quality physical education program is physical lit-
eracy,?® and general public education goals are geared toward the development of
creative and innovative children. This study reveals a general lack of associations
between physical literacy and movement creativity, which is concerning in the con-
text of these two important educational goals. Our analysis provides preliminary
evidence supporting the need to consider the addition of movement-exploratory
components to physical education, as well as the need for interventional trials
comparing movement-exploratory physical education units to standard delivery.
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