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Practical implications of the non-linear pedagogy in future physical Education
Teachers Training during a body expression session: towards the edge of chaos

Implicaciones prácticas de la pedagogía no-lineal en la formación del
Profesorado de Educación Física durante una sesión de expresión corporal:

hacia el borde del caos
Teresa Valverde-Esteve

Universidad de Valencia (España)

Abstract. During improvisation in movement, the creativity, emotional and perceptual responses depend on each individual.
This study aims to analyse the individuals’ performance topics, feelings and response to a specific one-minute classical-style
dance improvisation with the given constraint of «magic shoes». The sample was formed by 65 students of the Teacher Training
Master degree, who wrote down in a diary comments referring to sensations, emotions, attitudes, challenges and cognition
after one minute of body expression improvising performance. The performance topics were specially addressed to the
inability to perform physical activities that they overcame along their performance. Their diaries also reported their shyness
and an open mind to discover new people once they changed their way of thinking, especially when getting closer to others,
while other students referred to sensations such as passing from sadness to happiness, shyness to openness, and the attitude
of overcoming an obstacle with the help of their classmates. When putting this into practice, it is suggested that task constraints
may increase the movement possibilities during body expression, but also the deeper cognitive involvement of the students,
such as the negotiations of their own boundaries.
Key words: Improvisation, emotions, performance, cognition, movement creativity, boundaries.

Resumen. Durante la improvisación en movimiento, las respuestas creativas, emocionales y perceptivas dependen de cada
individuo. Este estudio tiene por objeto analizar en la muestra participante los temas de actuación, sentimientos y la respuesta
a una improvisación de danza con música de estilo clástico durante un minuto, con la restricción dada de «zapatillas mágicas».
La muestra estuvo formada por 65 estudiantes del Máster de Formación en Profesorado, quienes anotaron en un diario
comentarios referidos a sensaciones, emociones, actitudes, desafíos y cognición tras la realización de una improvisación de una
actuación durante un minuto de expresión corporal. Los temas de desempeño fueron especialmente dirigidos a la incapacidad
para realizar actividades físicas que superaron a lo largo de un desafío. Sus diarios también relataron su timidez, su cambio de
mente para descubrir nuevas personas una vez cambiada su forma de pensar, especialmente al acercarse a los demás, mientras
otros estudiantes se refirieron a sensaciones como el paso de la tristeza a la alegría, la timidez a la apertura de actitud, así como
la superación de obstáculos con la ayuda de compañeros. Entre las implicaciones prácticas, se sugiere que las restricciones de
la tarea pueden aumentar las posibilidades del movimiento durante las sesiones de expresión corporal, así como la participación
más cognitiva del alumnado, como la negociación de sus propios límites.
Palabras clave: improvisación, emociones, actuación, cognición, creatividad en movimiento, límites.

Introduction

The current Spanish Education Act states that the
block of contents relating to body expression favours
disinhibition and externalization of feelings and emotions.
Aspects such as communication, relationships with
others and expression are proposed, increasing the
complexity of the tasks to achieve greater participation
with a spirit of creativity and entrepreneurship. Together
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with this block, the transversal elements can be
developed simultaneously, favouring respect and
tolerance through the subject of Physical Education (PE).
Therefore, PE teachers endeavour to put dynamic
activities into practice, giving students the chance to
explore their creativity, mainly through
choreographies. 

The creative process and its applications to arts and
sports have been studied in recent years. In the 1950s
in particular the main aims of studies about creativity
focused on its precise definition, the instruments used
to assess it and certain techniques to favour its
development (Sánchez et al., 2003) or on how creativity
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is comes about (Sawyer, 2012; Lucznik, 2015). Creativity
was defined by Gilford (1950) as the ability to produce
numerous valid solutions to a specific problem. Certain
properties such as uniqueness, novelty (Hristovski et
al., 2011), functionality, originality (being unusual, ori-
ginal, surprising, funny or radically new and reflecting
the person’s style), impression, logicality or a high
number of ideas (Glück et al., 2002) have been
attributed to creativity. Therefore, someone creative is
characterised by an ability to elaborate and produce
diverse ideas (fluency) and be flexible when they are
not effective (Guilford and Strom, 1978). Other traits,
such as self-confidence, assertiveness, decision making,
self-control, intelligence, knowledge, richness of ideas,
inventiveness and imagination, have been attributed to
creative people (Glück et al., 2002).

Creations do not necessarily have to be material.
We can refer to mental states or structures, events and
actions (Wreen, 2015; Matas, 2016). For example,
dancers use their bodies as an instrument of thought.
Movement is a response to a sense or sensory stimulation
and the performance is the result of their imagery. In a
study conducted by Kirsh (2010), the researchers showed
the way dancers use hand marking to carry out mental
rehearsals and also to help understand the movement.
This fact shows how body and mind are so intimately
connected that, due to the nature of dance, there is a
very close relationship between the body as a tool and
as a medium of creative work (Lucznik, 2015).

Creativity arises while the work is performed and,
especially, when there is an interactive process. During
the creative process, there are two main mechanisms:
divergent thinking to explore and generate new ideas
and convergent thinking to test and integrate them
(Sawyer, 2012; Blom and Chaplin, 1988; Poutanen, 2013;
Lucznik, 2015). The creative process includes four major
stages: (1) preparation; (2) exploration; (3) illumination;
and (4) formulation (Blom and Chaplin, 1988).
Preparation involves taking into consideration the
performers’ needs (López-Tejeda, 2005) and establishing
a background. The process of exploration requires
conscious control, allowing the person to try, explore
and experience many options. Indeed, individuals
experience an inner liberation from censorship and
prejudice (López-Tejeda et al., 2005). Moments of
illumination are characterised by an intensification of
sensitivity, memory and thought. The last stage involves
giving a solution and, therefore, exposing the inner
image (Blom and Chaplin, 1988). Cognitive disinhibition
brings to the association of ideas and is responsible for

the «aha!» moment. During this process, introspective
filters allow the deepest ideas to emerge (Chaitin et
al., 2014).

During an improvisation or spontaneous process, the
initial preparation and communication happen almost
simultaneously, as inspiration strikes (Blom and Chaplin,
1988; López-Tejeda et al., 2005). Inspiration takes the
artist into a state of hyper-excitability, as the old patterns
stay away, and they establish something new and unique.
As inspiration is autocatalysed by the artist’s response
to the excitement of creativity, the non-linearity of the
situation increases (Kelso, 1997; Zausner, 1996). In the
case of dance, improvisation requires the cognition and
relationship with one’s partner and space (Ribeiro and
Fonseca, 2011). The body’s response may be conditioned
by elements such as experiences, values, tastes, desires
and technique (Blom and Chaplin, 1988). Therefore, it
is impossible to create ideas if the mind, body and
interactions are separated from each other (Aucznik,
2015). In the case of dance, Kirsh (2010) suggests that
dancers can mentally establish a structure that is
connected to a gesture, dance form or linguistic
structure. In case of children, the individuals’ skills or
motivation may influence their boundaries (Jess et al.,
2016).

As observers, these details are important to
understand how cooperation between the components
of a system creates new patterns in a self-organised
fashion (Kelso, 1995). Some aspects, such as the moment
at which the idea is thought of and expressed through
an action, are still under scrutiny. Indeed, the creative
process is considered to be a complex phenomenon
(Kirsh, 2010), as body, mind and environment are inse-
parable and interactive. Complex thinking involves the
concepts of flow, coupling, engagement, attractors,
affordances, attunement and disturbance, which can
improve the experience of activities and increase
students’ engagement and ecological integration (Storey
and Butler, 2013).

From this perspective, complexity theory can also
be applied to the movement development (Janemals et
al., 2018). Complexity provides a non-linear perspective
of the educational process, with particular emphasis on
understanding the world and the «self» (Biesta and
Osberg, 2010). Chow and Atencio (2014) suggested that
the complex view of Physical Education is consistent
with a non-linear perspective, both of them coinciding
in the dynamical systems approach to Physical Education
(PE).

According to some authors, complex systems are
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comprised of co-dependent agents, are self-organising,
are open to disturbance, are sites of co-emergent
learning, are open to varying experiences or
interpretations of time and have structures that can be
adapted in response to feedback (Storey and Butler,
2013). From a complex thinking perspective, teachers’
goals are for the participants in an activity to acquire
high levels of engagement and sustainability (Storey and
Butler, 2013). Non-linear pedagogy is based on ecological
concepts and complex systems theory and it involves
applying non-linear dynamics to teaching and coaching
(Chow et al., 2006; de Saá Guerra et al., 2016). Non-
linear pedagogy (Frank et al., 2008; Atencio et al., 2014;
Gómez-Criado & Valverde-Esteve) challenges students
and collectives to learn within a holistic perspective
that involves social, emotional and physical features.

According to Williams et al.(1999), the most
important characteristics of a non-linear dynamical
neurobiological systems are a great deal of integration
within the system, interconnected and interacting parts
or degrees of freedom that result in patterns of
movement behaviour, a surprising degree of order
between interacting degrees of freedom, an intrinsic
self-organising tendency, the ability of subsystems
components to influence the behaviour of other
subsytems, with variable outputs, and similar system
outputs being achieved with different configurations of
the system components.

In this regard, non-linear pedagogy (Chow et al.,
2006; Chow et al., 2007) involves the manipulation of
key elements, understood as the difficulties that we add
when we manipulate the tasks (Newell, 1986; Balagué
et al, 2013; Torrents et al., 2013; de Saá et al., 2016),
which have been shown to enable the emergence of
functional behaviours in athletes during sports perfor-
mance (Newell, 1986; Chow, 2006; Davids and Araújo,
2009; Hristovski et al., 2011; Greenwood et al., 2012;
Storey and Butler, 2013). These perturbations produce
bifurcations involving order parameter in terms of
learning rates, which some authors describe by several
equations (Frank et al., 2008). However, we must be
very careful when interpreting and managing the
meaning of the outputs and their origin (internal or
external). In any system, whatever the type (biological,
sports, social system, etc.), the interactions are not
static, but dynamic elements that put pressure on the
functioning of the system and condition its evolution.
Pol et al. (2018) are especially careful in this regard,
stressing that constraints act on different levels and
timescales.

Motor learning is a process of acquiring movement
patterns that satisfy the key constraints on each indivi-
dual (Davids et al., 2005). Renshaw et al. (2010),
evaluated the motor learning approach derived from a
constraint-based perspective, examining how a new
pedagogical framework could be applied in PE non-li-
near pedagogy.

Creativity has been shown to occur in the presence
and absence of constraints. In fact, working under time
pressure is sometimes observed as a positive factor to
make artists work (Glück et al., 2002). Some of the
conditions that favour creativity are the level of culture,
diversity in a group, trust and a positive climate (Sawyer,
2012; Luczni, 2015). From the PE point of view,
constraints are defined as barriers or factors that limit
the leisure activity (Patterson, 2001). In some cases,
these limitations can reduce enjoyment of the activity
due to disabilities (Smith, 1987), structural aspects
(family life, season and opportunity), intrapersonal
emotional state and interpersonal relationships
(Crawford and Godbey, 1987). However, Jackson et al.
(1993) suggest that constraints must be negotiated in
order to overcome obstacles in leisure participation
(Patterson, 2001). The task rules may not be physical
barriers or limitations that physically eliminate certain
responses, but they influence the patterns of movement
generated by an individual (Newell, 1986). We must
pay sufficient attention to the way participants interpret
the imposed tasks, which will therefore lead to the
output of different patterns of movement for the same
task constraints (Newell, 1986).

Self-organisation is the spontaneous interaction that
leads to the emergence of a new order (Nicolis and
Prigogine, 1977; Kauffman, 1995; Bak, 1999; Goodwin,
2002; Solé and Bascompte, 2006; Poutanen, 2013). It
refers to more or less spontaneous processes in which
external control is not the most important factor. In
the case of processes involving several people, the
emerging responses are even more evident: the
emergence is the product of the interactions. That is,
the response to a random or changing environment.
Therefore, no techniques are sought to internally
organise a complex system. It is simply subjected to
different unforeseen tests so that internal answers must
be found. Internal mechanisms or interrelationships need
to be built or created to allow it to adapt to each case.
The more complete the spectrum of external stimuli
and the more appropriate moments or times in which
these stimuli are presented, the more likely it is that
there will be better internal organisation, although
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concepts such as better, worse, good or bad have no
meaning here; there is autonomy and personality, among
many other features.

Some researchers have analysed skill acquisition,
movement and coordination and the relationship of
constraints imposed on individuals from two points of
view (Patterson, 2001): a traditional and a dynamic
perspective. From the dynamic perspective, Newell
(1986) refers to the coordination and control of the
organism taking into consideration three main
properties: organism (anthropometric, cognitive and
emotional attributes), environment (such as gravity,
temperature and cultural factors) and task (which
involves the goal of the action or the rules). In this regard,
actions are not caused by constraints; some actions are
excluded by them (Kugler et al., 1980; Newell, 1986).
The development of patterns of movement can therefore
be considered a permissive rather than a deterministic
factor.

The dimensionality of the behaviour is reduced by
the interaction of the cooperative elements that form
complex systems (Balagué et al., 2013). The complex
system perspective helps us to understand the
hierarchical structures formed by techniques, tactical
strategies, decisions and actions (Balague et al., 2013).
Creativity shows different levels of complexity, with
more or less proximity to the objective phenomenon
and its subjective expression (Matas, 2016). The system’s
Domain-Field-Individual (DFI) model of creativity
(Csikszentmihalyi, 1988) involves three interrelated
subsystems that determine creativity: (1) the cultural
domain of symbolic rules, (2) the field of disciplinary
experts, and (3) the individuals using the system of cul-
tural symbols. As creativity is the sum of the interacting
parts of a system, social values can modify one’s creativity
(Torrents et al., 2011;Weisberg, 2006; Poutanen, 2013).

Emotions modulate perceptions, intentions and
consequently actions, affecting movements in their
sensory perceptive essence (Ribeiro and Fonseca, 2011).
Dance, as a physical activity, has technical and creative
components, as well as an emotional dimension that is
closely related to the dancer’s movements (Torrents,
Mateu, Planas, and Dinusova, 2011). The creative process
is usually related to cognition and a linear process that
is driven by «possibility thinking» (Torrents, Ric and
Hristovski, 2015). Creativity is the synthesis of the
emotional, intellectual, physical, perceptual, social and
aesthetic aspect of individuals (Lowenfeld and Lambert,
1966). The emotional and perceptual systems are
different in each individual. Therefore, professionals such

as teachers must have sufficient sensitivity to detect
variations in each individual. This process is learnt during
interaction, which is better explained through holistic
arguments, meaning that the phenomenon under study
is a result of many interacting components (Poutanen,
2013). Following trends in non-linear pedagogy,
contemporary dance and improvisation focus on
exploring, playing and discovering (Torrents et al.,
2011). The aim of this study was to identify the
participants’ movement response and feeling response
during a specific one-minute classical musical style dan-
ce improvisation under the imposed task constraint of
wearing «magic shoes» in order to optimise performan-
ce.

Methods

Participants
The sample was formed by 65 (22.8 ± 1.2 years)

students from the master’s course in Secondary Teacher
Training who participated in the activity. All of them
had previously studied the Degree in Sports Sciences
and Physical Activity. None of them had professional
experience in dancing or arts.

Instruments
The results of this activity followed a qualitative

analysis. For this purpose, students wrote down in a
diary the reports after this experience. Data were
codified and classified in categories, after the
simplification, abstract and selection of the information.
These categories responded to the following criteria:
a) what did they perform, b) how did they feel, c) what
change did they experience.

Parameters evaluated
Shape of creativity in movement, emotions,

sensations (with oneself and with others), actions
(representations, liberation of feelings, fears, attitudes,
challenges, knowledge), following the criteria proposed
by Glück et al. (2002), also taking into consideration
the studies by Newell (1986) and Kirsh (2010).

Procedure
This specific activity was held in an annual

compulsory subject named «Physical Education Learning
and Teaching», whose aim is to provide students
experiences, procedural skills and pedagogical resources
which, in the future, allow them to design, apply and
evaluate the PE in Secondary Education in an autonomous
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way. This subject seeks to foster the critical and reflexive
capacity of the students and to stimulate their
involvement in the learning process. In this regard, a
feedback in the diary of the subject is required, so that
students have the opportunity to write down their ideas
and express themselves in a more comfortable way,
apart from the opportunity that they have after the
performance of the sessions.

To favour a participative environment, in the specific
module of the Body Expression contents, students got
previously familiar with the contents that were about
to develop in future sessions and would take them away
from their comfort zone. There were eight total sessions
in which the professor aimed to enhance the students’
disinhibition regarding emotions, feelings attitude,
challenges and cognition by fostering respect, empathy,
flow and creativity. These concepts were previously
introduced following the curriculum of Secondary
Education. However, more concepts came out as the
students got involved in the activities. Lastly, they
reached the highest level of complexity in the activities
performed, which was to develop spontaneous
improvisation with music and with a given constraint,
named «the magic shoes».

The procedure was related to the goal of the task
and rules specifying or constraining response dynamics
(Newell, 1986), and consisted of performing a one-
minute motor improvisation. All the students were
positioned in a circle and the order of participation was
random. That is to say, it was the students themselves
who decided when and in what order they wanted to
go up and perform improvisation as their classmates
ended their minute of performance. No free time was
allowed between the minutes of performance. All
students were watching and quietly paying attention to
their classmates’ improvisations.

The instruction was that each of them had some
«magic shoes» that changed something in them when
they put them on. The entire compact disc of «The Magic
Flute» by Mozart, K 620 (acts I and II, performed by
Vienna Philharmonic Orchestra, conducted by Karl
Böhm, 1955) was played on the speakers of the sports
hall to create a respectful atmosphere and also to boost
activation, motivation and concentration throughout the
performance.

During the explanation of the activity, the essential
limits of motor task, space (axes, planes, volume) and
time were established to improve body movement
(Torrents et al., 2011). Students were encouraged to
carry out original activities and a positive environment

was created by the teacher to motivate creative thinking
(Lucznik, 2015; Zeibig, 2015).

The experience and data were collected and analysed
through an individual compulsory diary in which the
students wrote the answers to the following semi-
structured questions: «how did you feel during the magic
shoes performance?» and «what was the change that
you experienced once you put on your shoes?». The first
phase of the data analysis consisted of processing,
segmentation and coding of data collection techniques
(Kuckartz, 2013). During the second phase, the
abstraction, interpretation and categorisation of the
established codes was performed. The answers were
categorised as in the study by Glück et al. (2002),
according to sensations, emotions, attitudes, challenges
and cognition. Oral feedback was briefly given by the
teacher and students once all the performances had taken
place in order to foster information flows and increase
randomness and serendipity (Poutanen, 2013).

Results

The teacher observed how students were respectful
to each others and also how they showed very different
motor responses during the «magic shoes» activity, as
no repetition was allowed in the performance. Most of
the actions concerned the performance of their sports,
injuries, disabilities or slowness to wake up. The most
common patterns were inability to play soccer, basketba-
ll, athletics, rugby, dance (all styles), and even their
inability to perform certain physically-demanding
activities (such as jumping, doing push-ups or running a
marathon) and the ability they acquired once they put
on their shoes.

«It was an activity where each of us was able to develop the
knowledge of body expression that we had seen in previous
sessions. It was an activity where we had to express, feel,
communicate, develop in space… use all the elements of a possible
body expression Didactic Unit» (P-03)

Some students also interpreted a physical disease,
disability or injury that had marked a turning point in
them and the sensations of overcoming this once they
had recovered or how their attitudes changed with the
help and support of their classmates. In two cases, the
students asked a classmate to help them move as if they
were marionettes or to show how could they change
their movements with the aid of a partner.

«...the opportunity to express a thought I had inside me
about the current state of society»(P-22)

«It scared me to do a minute of acting alone but in the end,
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it was very rewarding. I chose to represent someone who couldn’t
move their legs and who when walking, put on their shoes and
could walk. I think of it as a representation that reflects the
difficulties that many people have in their day-to-day lives of
which we are unaware. Somehow, I wanted to show it and it was
the best opportunity. Also, dreaming that there are some magic
shoes that achieved this, makes us move on» (P-36).

Some students expressed being tired when they get
up and suddenly having a lot of energy to take the bus,
or other situations such as attending lectures, going to
work, being very friendly to neighbours or having good
luck (in situations such as winning the lottery, fishing,
passing an exam or owning a new property).

Other deeper responses were performed by other
students, who showed their shyness and an open mind
to discover new people once they changed their way of
thinking, especially when talking to others, while other
students referred to sensations such as passing from
sadness to happiness, shyness to openness, and the
attitude of overcoming an obstacle with the help of their
classmates, the ability to navigate abroad, and discovering
a new horizon or a stolen treasure.

«…It was a complex activity at an emotional level…» (P-
22)

«…it was an exercise that consisted in abstracting from
reality, because if I thought about the rest looking at me, I
would feel nervous, so I forgot about it» (P-09)

Students’ answers were classified by the researchers
after a careful reading of the students’ diary. They are
shown in table 1.

Students also reported some changes that they
experienced after the performance of this activity.

«…this activity helped me to disinhibit myself and to strive
to use my creativity in the best possible way» (P-42).

«This activity helped me to expose myself to the components
of the class, consequently requiring a control of emotions» (P-
52).

«...this practice helped me to improve improvisation, and to
be able to see that I am able to do things in which I did not feel

comfortable doing them» (P-11).
 «It was an activity to improve my knowledge about

improvisation and body expression. And, above all, it caused me
to take very seriously what a priori was an unimportant activity.
Therefore, this activity managed to get me into the role of my
little performance» (P-12).

«It was a minute of freedom to express everything I felt at
that moment»(P-15).

Discussion

Movement is both expressive and practical. It
contributes to human growth and development. It is a
fact that our bodies respond to unspoken needs and
desires, interpreting the continuous flow of internal and
external signals and determining the appropriate form
of action (Blom and Chaplin, 1988). For this reason,
there is a specific area in the Primary Teaching degree,
as well as in the Secondary Teaching Masters, which
specialises in the Didactics of Body expression, with an
emphasis on the development of disinhibition in future
teachers and on making their students feel comfortable.

Body expression and the parameters involved in its
performance and assessment are some of the most
complex tasks that students and referees can undertake.
During this activity, creativity and experience are
combined to produce a performance that can either be
established, such as choreography or improvised, as in
the case of this study. To bring creativity into practice
(Torrance, 2003) defined creativity as a process that
involves being sensitive to problems, deficiencies and
gaps in knowledge. Also, this process needs to identify
difficulties, seek solutions, make speculations or
formulate hypotheses. Different research shows a strong
relationship between neuroscience and creative musi-
cal activity. Its practice generates connections between
areas of the brain linked to creativity and movement,
emotions or the interactions generated by these
movements (Addessi et al., 2015).

According to Hristovski et al. (2011), individual
creativity is the result of the interaction of three non-
linear properties: cause-effect, non-proportionality,
constraint control and multi-stability in complex systems.
Behavioural structures are created from novel forms of
movement in a self-organised system. In this regard,
concepts of self-organisation explain synergies in human
coordination through motor programmes or schemas
(Balagué et al., 2013).

There are no guarantees in advance that everything
will work well (in the way of producing creative

Table 1.
Sensations, emotions, attitudes, challenges and cognition during the performance of a one-
minute improvisation.The number of students who gave similar answers is shown in brackets.

Sensations Emotions Attitudes Challenges Cognition
Discomfort (1).
Freedom (2).
Representation of 
feelings (4). 
Disconnection 
from everything 
happening outside 
the body (1). 
Abstraction from 
reality (1). 
Disinhibition (20). 

Loss of shame (9) 
and shyness (1). 
Sadness (1). 
Emotional 
complexity (1). 
Fun (4). 
Nervousness (4). 
Doubt (1). 

Respect for partners 
(1). 
Laughing at oneself (1). 
Taking creativity very 
seriously (1). 
Letting oneself go and 
enjoying the 
improvisation (2). 

Motor skills (1). 
Displaying one’s 
creativity (10). 
Improvisation (12). 
Highlighting one’s 
strengths and 
defending them 
without fear (1). 
Releasing rage (1). 
Abandoning one’s 
sense of ridicule (5).
Striving to use 
creativity in the best 
possible way (3).

Recreation 
of one’s 
history (1). 
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movements as we cannot predict the results), but we
can notice if there is a fluency in the lesson dynamics.
Each organism is different and the internal resources
(physical, psychological, character, cultural, etc.) are not
directly accessible. Therefore, simply by observing the
results, we can analyse their functioning. That is, the
professional must know in advance that the result of the
training process is not totally predictable and must be
sufficiently open-minded or relaxed to evaluate the
result achieved without prior judgment. However, we
can consider whether if the answer is in accordance with
the proposed task. It is important that chance, everyday
life, errors, unforeseen events, etc. intervene. Self-
organisation is something that show up better in the
limit between order and chaos; therefore, a task can
follow a mechanical order without any other answer
possibility but it does not necessarily have to follow an
order, and the other way round. The sensorial perception
of the performance depends on how the body feels and
works, what it desires, does and suffers (Hristovski et al.,
2011; Schuterman, 1999; Ribeiro and Fonseca, 2011).

Intra-personal and inter-personal actions are
continuously enriching the culture of movement
through sports and physical activities, enhancing per-
formance through the intervention of new movement
patterns (Hristovski et al., 2011). In such an environment,
as perception is linked to the body, the theory of situated
cognition recognises that the agent and context are
continuously co-built (Ribeiro and Fonseca, 2011). This
study was conducted in a PE setting that was familiar to
participants, as many elements such as baskets, mats or
wall bars were present. This may be the reason why
most of the participants decided to perform activities
related to the enhancement of their sports performan-
ce or injuries and disabilities that had constrained their
practice.

Motor cognition provides information about the in-
dividual action that is about to take place. The role of
motor cognition and motor resonance makes the mo-
tor system act in a perceptive manner. Therefore,
movement has its own adaptive intelligence (Ribeiro
and Fonseca, 2011). We consider that participants
adapted what they expected to perform to the situation
and formality, according to the social code established
and overcoming the filter of prejudices. Pattern
complexity shows how a given pattern adjusts to
changing internal or external conditions (Kelso, 1995).
In this case, it is not only a matter of thinking, but also
adapting to what previous classmates had already done,
bringing participants out of the comfort zone. Therefore,

loss of stability leads to the emergence of different
patterns. After the performance, most of the
participants reflected that they were amazed by what
they had done and the impossibility of repeating this
action in another context.

Dance is an interesting context in which non-linear
sport scientists can study emergent and non-linear
behaviours (Torrents et al., 2011; Balague et al., 2013)
It can be seen that emergent properties are present in
all complex systems in nature (Kelso, 1995). Moreover,
what is important is to identify some of the key
processes involved in emergence. The analysis of these
proposals makes it possible to generate multiple and
individual learning and coaching strategies, escaping from
the classical methodologies that characterise physical,
technical or tactical intervention programmes (Balagué
et al., 2013). In addition to the movement response,
we also wanted to discover the sensations, emotions,
attitudes, challenges and cognition experienced during
the improvisation in order to focus on these processes
to increase the acquisition of the established
competences in the future. Indeed, the theory of self-
organised pattern formation in non-equilibrium systems
also puts creativity in a new light (Kelso, 1995), as the
emergence of patterns is necessary but is not a sufficient
condition for creativity (Hristovski et al., 2011; Balagué
et al., 2013).

Kirsh (2010) suggests that imagination is the result
of a combination of the senses and the body. In the case
of dancers’ performance, they think in real time and
creativity has been pre-planned, sequentially processed
in their minds and simplified through divergent and
convergent thinking. These students had no time to pre-
plan their choreography as they were asked to impro-
vise and the situation itself required them to discard
certain ideas as they watched their partners’ perfor-
mance, as no entire repetition of choreographies was
allowed. In fact, some students pointed out that their
ideas were adapted and modified during the
improvisation. This phenomenon shows how they adapt
to the loss of stability and to new situations.

Improvisation is an affective cognitive experience
that takes place in and through the body. During
improvisation, an ephemeral organisation of movements
arises, as these structures do not get to be established
and used later. Therefore, what is important is to keep
oneself in a process of inventing new problems, thus
generating new actions by combining elements of time,
space and weight. A relationship will be established with
rules, space, stage partners, audience, music, lighting,
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costumes, etc. (Ribeiro and Fonseca, 2011). What
happens when we move involves an intricate network
of non-linearly coordinated functions (Balague et al.,
2013), as one momentum may demand the next (Blom
and Chaplin, 1988) . The response depends on a conscious
experience of the body in space and time, sound, visual
and tactile environments (Ribeiro and Fonseca, 2011).
During improvisation, the communicative aspect of the
moment is capitalised and the co-movers or watchers
will respond to the universal language that is being
expressed (Blom and Chaplin, 1988). In this study, the
participants showed that their individual idea remained
the same during the one-minute performance. Curiously,
no connection was established with the improvisations
of students’ classmates. That is to say, participants did
not show a continuing story following on from the
previous participant. It was the first time they were
asked to do a one-minute performance and we could
see that many participants were not really paying
attention to every single movement of their classmates’
performances but were thinking of their own ideas and
changing what had already been used as an idea to pro-
duce a more creative performance. Kirsh (2010) suggests
that during dancing improvisation there is a high degree
of interactive activity, as the characters explore, select
and increase the development of dance material.

In this regard, Balagué et al. (2013) suggested that
new proposals make it possible to generate multiple
individual learning strategies, avoiding the classical
methodologies that characterise physical, technical or
tactical intervention programmes. As reported by Glück
et al. (2002), the more constraints a creative person
faces in their work, the greater their ability to produce
something creative, while fulfilling external demands.
That is one of the factors that we believe made all the
students perform the task. Multiple solutions are always
needed for innovative behaviour (Hristovski et al.,
2011). Therefore, the acquisition of new patterns can
attract certain order parameters, following non-linear
dynamic frameworks.

The introduction of constraints is reported not to
affect the number of degrees of freedom, as they are
simply alternatives (Kluge et al., 1980), or to reduce
the possible dynamic responses resulting in optimal self-
organisation (Newell, 1986). The possibility of adding
«magic shoes» to their improvisation encouraged
students to present the relevant information, with
Physical Education as a common theme. We can simplify
motor responses as topics concerning physical and mental
health and illness or pain. The important part of this

performance was that performers optimised their task
within the imposed constraints (Newell, 1986).

Creative cognition happens as a result of abstract
thinking and sensing, feeling and doing (Kirsh, 2010).
The action is not performed under the full control of
consciousness; it should be felt as a conglomerate of
many surprising sets of actions that have been slowly
disentangled (Latour, 2005). The experience of positive
emotions and promotion of well-being during the
practice of body expression were reported by Torrents
et al. (2011). Specifically, introspective activities had an
impact related to happiness and surprise, whereas
staging tasks reported joy and those performed in pairs
or with body contact were related to love and well-
being (Torrents et al., 2011). Coinciding with the
students, the sample in the study by Torrents et al. (2011)
perceived the activity as positive and highlighted the
possibility of getting to know their classmates better
and the loss of their sense of embarrassment.

We should point out that intrinsic motivation within
students is necessary to conduct a project in the face of
internal and external difficulties (Glück et al., 2002).
Indeed, to formulate ideas and perform them, it is
necessary to overcome the entire filter of prejudices
and act according to the values that have been agreed in
the class atmosphere, such as respect for others. These
students showed a high level of respect for their
classmates and once the performance was finished, they
reported in the diary that they «felt the support of their
classmates and teacher».

Putting this into practice for teachers, creativity
must be directed in order to determine and discover
contradictions in students when responding to practical
problems. To increase students’ creativity (originality,
flexibility, elaboration, curiosity, sensitivity and
independence), the development of certain ways of
thinking, work tools and aspects of living in society are
suggested by Matas (2016). As reported by Storey and
Butler (2013), research is conducted to support teachers,
coaches and researchers in helping students to learn
more effectively and efficiently. From this study, teachers
can discover a practical way of developing motor
creativity, from inner liberation from censorship through
to the complexity perspective. Non-linear pedagogy
proposes the introduction of constraints to develop
movement strategies that are conducted in order to
explore permissions to certain performances instead of
direct solutions to traditional assignment tasks, which
are aimed more at the determination of a procedure
and result.
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In conclusion, the individuals’ improvisation and body
expression as a consequence of the addition of task
constraints generate a variety of responses that, once
detected, can be analysed and improved. Motor
responses to ideas have a positive impact on the
participants by enhancing their sensitivity to some
aspects that can be transferred to their daily tasks. Their
perception of their own and their classmates’ sensations,
emotions, attitudes, challenges, cognition and boundaries
are stimulated in a way that results in a motor response
and makes them more respectful to others. However,
more studies are needed to analyse movement patterns
according to inner censorships and thoughts and also to
constrain the previous participant’s task or environment
to ask the following participant for new adaptations. It
could also be assessed how the movement and attitude
parameters vary when we modify the order, the number
of individual performances or the style of music.
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