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Abstract

Contemporary models of motor learning implicate the value of Parkour-style training as an
activity to enrich athletic performance in different sports. We explored Parkour Traceurs’
experiential knowledge on the range of physical, perceptual, psychological and social skills
that they perceive to be developed during Parkour practice and performance. We also
investigated their recommendations on how to design Parkour practice to facilitate the
development of foundational performance behaviours. Experienced male Parkour Traceurs
(n=14) were interviewed using an open-ended, semi-structured approach, with a two-stage
thematic analysis being conducted to identify themes. The analysis identified two
dimensions: Skills Developed Through Parkour and Recommendations for Designing
Parkour Training Environments. Parkour Traceurs outlined numerous physical (locomotor
skills; endurance; strength; agility; balance), perceptual (multi-limb coordination; control
precision; rate control; response orientation), psychological (problem solving; stress relief;
self-efficacy; risk management) and social (networking; initiative; social perceptiveness;
receptiveness to feedback) capacities and skills that could be augmented through Parkour
training. Parkour Traceurs explained how indoor Parkour environments should promote
creative and exploratory movement behaviours that enable physical conditioning, whilst
enhancing decision making and action functionality. Responses suggest that these aims are
often achieved by designing a modular practice landscape where Parkour Traceurs
manipulate the spacing, orientation and angles of bars and wall set-ups to facilitate the
development of different perceptual, cognitive and physical skills. In conclusion, this study
provides insights on how affordances offered by a Parkour environment could be integrated
into practice to enhance athlete self-regulation and transfer of functional behaviours to team
sport performance. Key Words: Affordances; Athletic Development; Athletic Skills Model;

Donor Sport; Free Running.
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Introduction

Since the 1990s, the popularity of Parkour has undergone rapid expansion in countries across
the globe (Akinson 2009; Stranding and Maulder 2015). Parkour requires performers (known
as Traceurs) to negotiate obstacles with differing properties such as textures, surfaces,
inclinations, sizes and angles in the most efficient and effective way possible (Greenberg and
Culver 2019). In comparison to many other sports, preparation for performance in Parkour
differs from traditional coaching methods, with coach-led instructions and feedback being
limited. Rather, learning tends to take place primarily through exploration and self-guided
experiences of discovery and exploration (Greenberg and Culver 2019).

With origins in France, early Parkour Traceurs utilised George Hébert’s Méthode
Naturelle, a training model focused around exercises relating to basic movement skills. This
focus on skill development through exploration of one’s environment to develop adaptive and
versatile performers shares many parallels with contemporary approaches to skill acquisition
and motor learning informed by concepts of ecological dynamics theory (Chow et al. 2019)
and the Athletic Skills Model (Wormhoudt et al. 2018). These contemporary pedagogical
approaches advocate that, to develop health, well-being and athletic potential, coaches need
to design learning environments that first enrich foundational athletic skills, from which
future specialised performance behaviours and self-regulation linked to a target sport can be
developed (Savelsbergh and Wormhoudt 2019). However, many talent and skill development
programmes continue to favour early specialisation which advocate a training focus on one
specific sport (and repetition and rehearsal of its specific techniques) from an early age (for a
review see: Coutinho, Mesquita, and Fonseca 2016). The early specialisation model,
however, can result in some areas of sport performance being underdeveloped (Giillich 2017)
and may result in physical, psychological and emotional problems for developing athletes

(Coutinho, Mesquita, and Fonseca 2016). The conceptualisation of ecological dynamics
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proposes that early training in athletes should comprise of rich and varied opportunities for
action (termed affordances) in order to enhance self-regulation in performance. It is through
the invitation of relevant affordances that practices are maintained and regulated (Kiverstein,
van Dijk, and Rietveld 2019). Therefore, practice landscapes should be designed to invite
learners to pick up and utilise affordances for perceptual, cognitive, psychological and
physical behaviours in a varied range of sports and activities (Renshaw et al. 2019). These
functional self-regulation behaviours can often be developed during unstructured activities
and experiences, conceptualised as ‘enrichment activities’ which are not always coach-led.
Aligned with the ecological dynamics conceptualisation of skill acquisition and talent
development, the Athletic Skills Model introduces the concept of ‘donor sports’ as a way to
enrich practice and enhance athletic performance and avoid the documented problems with
early specialisation in sport (Wormhoudt et al. 2018). Donor sports are proposed to “donate”
elements of basic athletic skills that enable performers to excel in a target sport through
transfer of skill learning between sports or sport elements, which support athlete performance
functionality at the moment of sport specialisation (Savelsbergh and Wormhoudt 2019).
Donor sports target the development of general capacities that underpin functionality of each
athletes perceptual skills and intrinsic dynamics (e.g. anticipation, balance, coordination,
postural stability, strength, visual search) under a new set of performance constraints
(Strafford et al. 2018). Therefore, the integration of donor sports into sports practice requires
careful and continuous transition between generality (non-target sport and activities) and
specificity (engaging with specialised training in a target sport) of skill transfer (Travassos,
Aratjo, and Davids 2018). This process of skill transfer enriches performance in a target
sport by developing higher levels of behavioural adaptability (Seifert et al. 2019). Hence,
engagement with donor sports can be useful when functional behaviours, such as perception,

action, and decision-making for a target sport are considered to be underdeveloped. It is the
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overlap of fields of relevant affordances in a practice landscape with those of the donor sport
which provides the platform for skill transfer (Ranganathan and Newell 2013; Wormhoudt et
al. 2018; Kiverstein, van Dijk, and Rietveld 2019). This is illustrated, in the performance of
stepping and reaching actions in parkour (as a donor sport), which could be specifically
transferred to the side-step cutting manoeuvres required in soccer when dribblers have to
drive past opponents during the 1v1 sub-phases of the game (Strafford et al. 2018).

Empirical evidence for the role of specific donor sports in enriching athletic
behaviours is currently needed. Strafford et al. (2018) proposed Parkour as a suitable donor
sport for team games, given the emphasis on enjoyment and creativity in movement
exploration, rather than relying on rehearsing technical movement patterns in traditional drill-
based, repetitive practices. Strafford et al. (2018) proposed that Parkour-specific techniques
such as foot placement, landing, and turning ability share functional performance behaviours,
transferable to the spatial-temporal requirements of team sports through a shared network of
affordances (see also Travassos et al. 2013). Moreover, Parkour has potential psychological
benefits, such as enhanced perception, cognition and emotional self-regulation, as athletes
begin to regulate emotions when they need to control their performance behaviours under
pressure (O'Grady 2012; Merrit and Tharp 2013). However, researchers and practitioners
need to consider how affordances offered by a Parkour environment could be designed into
practice landscapes, which facilitate their utilisation, and the transfer of behaviours through
athletic skill (Rietveld and Kiverstein 2014; Kiverstein, van Dikj, and Rietveld 2019).

One approach to resolving this problem in recent applied sport science research has
proposed supplementing understanding of the development and design of training and testing
protocols emanating from empirical research by sampling the rich experiential knowledge of
elite practitioners and athletes (e.g., Phillips et al. 2010; Greenwood, Davids, and Renshaw

2014; Burnie et al. 2017; Mckay and O’Connor 2018; Mccosker et al. 2019; Woods et al.
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2019; Browne et al. 2019). These advances in applied scientific and theoretical knowledge
are conceptualised as a symbolic process where scientists, theorists and coaches co-create
new knowledge and understanding (Renshaw et al. 2019). As the Athletic Skills Model
proposes the coach is an 'environmental designer’, it is important to seek a transition from
simply describing skills developed through certain donor sports, and instead move towards a
contextualised understanding of how learning environments could be best designed and used
to target the development of such skills. Therefore, to develop understanding of how Parkour
could act as an appropriate donor sport for team sports, the aims of this study were twofold.
Firstly, we sampled experiential knowledge of experienced Parkour Traceurs to identify the
range of athletic skills and foundational performance behaviours (physical, perceptual,
psychological and social skills) that they perceive to be developed during Parkour practice
and performance. Following on from this, a second aim was to provide recommendations,
based on the experiential knowledge of these experienced Parkour Traceurs, as to how
Parkour environments could be best designed to facilitate the development of these athletic

skills and foundational performance behaviours.

Methods

Research Design

To address the research aims, the authors adopted a pragmatic research paradigm (Creswell
and Creswell 2017). In adopting pragmatism, the authors placed the research aim centrally;
emphasising communication, shared meaning-making and transferability to consider the
applications of research findings to advanced applied practice in sport (Morgan 2007;
Shannon-Baker 2016). In line with pragmatism, qualitative inquiry in the form of semi-
structured interviews was adopted, as the use of open-ended questions permits flexible

observations of participants' perceptions and experiences (Sparkes and Smith 2016).
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Participant Demographics and Recruitment

Fourteen experienced male Parkour Traceurs (Mean age: 26 + 6 years) were interviewed.
Participant recruitment occurred in person and online using a combination of purposive and
snowball sampling (Tongco 2007). To ensure that participants were immersed in the Parkour
culture and form of life, the authors employed criteria to guide purposive sampling (Palinkas
et al. 2016). At the time of interview, participants had to be active in Parkour as a coach or
athlete and have a minimum of three years Parkour training experience (mean experience 11
+ 4 years) (Jabnoun, Borji, and Sahli 2018). A summary of participants' demographic
information is displayed in Table 1. From the lead author’s experience in conducting Parkour
research, experienced Parkour Traceurs are a 'hard-to-reach' group. Therefore, the
combination of purposive and snowball sampling was a pragmatic decision to aid the
recruitment of a nuanced sample immersed in parkour culture and form of life. Institutional
ethical approval was granted by the university ethics committee of the lead author, with all

participants providing informed written consent prior to the commencement of the interviews.

**Table 1. Participant demographic information (insert about here)**

Data Collection

Development of a semi-structured interview guide ensured that each participant was asked
the same set of central questions, while enabling participants to lead the conversation, and
elaborate and discuss the skills they perceived to be developed through Parkour and how they
designed Parkour practice landscapes. All interviews were conducted by the lead author over
video call (n = 7), telephone (n = 1) or in person (n = 6) and lasted between 20-51 minutes

(mean 34 minutes). The list of questions that formed the interview guide started with a
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general warm up question that was relevant to each Parkour Traceur, to build rapport between
the participant and interviewer and encourage the Parkour Traceurs to talk descriptively in
the presence of the audio recording device (DiCico and Carbtree 2006). After that, the
discussions moved on to specific questions about Parkour training philosophy, sporting
experience, perceptions of skill developed through Parkour, and Parkour practice design.
Probe questions were used to obtain further details (Sparkes and Smith 2016). All interviews
were recorded in their entirety using a digital voice recorder and transcribed verbatim, using

desktop transcription software (Audio Notetaker, Sonocent Ltd, Leeds, United Kingdom).

Data Analysis

A two-stage reflexive thematic analysis was employed to identify themes across the data set
(Braun and Clarke 2006; Braun and Clarke, 2019). The interview transcripts were coded in
Microsoft Excel (Version 16, Microsoft Cooperation, Washington, United States). During the
thematic analysis, the research team did not adopt an 'either or approach' (i.e., deductive
approach: use of structure, theory or a pre-determined framework, or inductive approach:
with little pre-determined structure, theory or framework). Instead, a pragmatic form of
enquiry was undertaken that included inductive and deductive approaches (Braun, Clarke,
and Weate 2016; Robertson et al. 2013). The first coding stage followed a deductive analysis
to organise the data into two dimensions (skills developed through Parkour environments and
design features of Parkour environments). The first coding stage was initially undertaken by
the lead author, who read the transcripts several times to identify language related to skills
developed through Parkour environments or design features of Parkour environments. Peer
consultation was conducted after the first coding stage, this involved the authors reading the
transcripts independently to discuss the initial dimensions determined by lead author. The

authors accepted that theory-free knowledge cannot be achieved, in that knowledge can be
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both implicit (as with practical skill or expertise) or explicit (as with theoretical
understanding of the subject) (Dewey 1938). Therefore, once data were organised into these
two dimensions, both inductive and deductive analysis was undertaken in what represented

a second coding stage (Guba and Lincon 2005). This collaborative and reflexive approach to
the analytic process, was designed to develop richer and a more nuanced interpretation, rather
than seeking consensus on meaning (Braun and Clarke 2019). For example, during the
analysis several experiences articulated by the Parkour Traceurs expressed clear and
appropriate meaning without the application of a theoretical lens to interpret the findings
(inductive). In contrast, other experiences articulated by the Parkour Traceurs were
interpreted from a theoretical position (deductive), as the findings represented appropriate
meaning with regards to the functional relationship between the performer and environment.
Codes were then grouped into higher order and lower order themes in relation to the research
question. If a code had classification in one or more of the themes it was assigned to the best
one that ‘fit'. Additional discussion of the higher order and lower order themes took place
between the authorship, to maintain analytic rigour (Tracy, 2010). Where any

coding differences were identified, these were resolved through discussion and alteration of

codes if appropriate.

Research Quality and Rigour

To ensure that research quality and rigour was upheld to the highest standard, this study was
designed, conducted and reported in accordance with Journal Article Reporting Standard for
Qualitative Research in Psychology, dictated by the American Psychological Association (see
Levitt et al. 2018). Methodological rigour was facilitated by conducting a pilot interview

with a member of the research group who had an extensive background in Parkour. This
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consultation process allowed the authors to appraise the flexibility of the interview format in
the context of the participant group.

In line with a pragmatic research paradigm, it is important to acknowledge the
personal biography of the authors, given that their previous work was a motivation for
undertaking the current study and that this past research may have played a role in the
development of the study's methodology (Tracy 2010). All authors were, at the time of
writing, academics at universities across the United Kingdom with varying experiences of
working in research (4-40 years). Authors’ previous work is underpinned by the ecological
dynamics approach to motor learning. At the time of publication, the lead author was a PhD
researcher who has several years’ experience working in applied parkour research and is
engaged with Parkour Traceurs from around the globe. Rather than categorising such
influences as potential contamination of the data to be eschewed, the authors engaged with
prospective (which concerns the effect of the whole-person-researcher on the research) and
retrospective (which concerns the effect of the research on the researcher) reflexivity to
confirm the significance of their knowledge, feelings, and values that they brought to the
conceptualisation of the research questions and the analytical lens applied to the findings
(Attia and Edge 2017; Braun and Clarke 2019). In accordance with recommendations from
Smith and McGannon (2018), an independent critical friend was used during the data analysis
process over alternatives like a triangulation consensus and inter-rater reliability
conversations. The independent critical friend, who was a senior lecturer in sport and exercise
science and external to the authors’ research grouping, discussed with the authors about the
interpretations made throughout the analysis process. During these discussions, the role of the
critical friend was “not to agree” or achieve consensus but rather to encourage reflexivity by
challenging the authors’ construction of knowledge” (Cowan and Taylor, 2016, 508). In this

way, independent critical friends construct, but do not find or discover through consensus, a

10
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coherent and theoretically-sound argument to support and defend the case they are making in
relation to the data generated in a particular study (Smith and McGannon 2018).

Results and Discussion

The thematic analysis highlighted a total of 21 lower order themes, 6 higher order themes and
2 dimensions. The 2 dimensions were: 1). Skills Developed Through Parkour, and 2)

Recommendations for Designing Parkour Training Environments.

Skills Developed Through Parkour
Skills developed through Parkour was a dimension from the data set, with Parkour Traceurs
discussing a variety of physical, perceptual, psychological and social performance behaviours

developed through Parkour training (Figure 1).

**Figure 1: Thematic map: Skills Developed Through Parkour (insert about here)**

Physical Skills
Parkour Traceurs described a series of physical capacities that are developed through Parkour
training, including locomotor skills, endurance, strength, agility, and balance. Participants
described that Parkour training develops an athlete’s adaptive behaviours in interacting with
variety in the environment:
So that sort of thing, so if you do Parkour and go into a martial art, your body is going to
be already used to that adapting to falling over so you're gonna be more adaptive to that
sort of stuff. If you go into football, when you kick a football because you've done a
running jump when you were doing Parkour, you are now going to have a good kick
because you're used to that sort of stuff (Parkour Traceur 7).
Parkour and team sports often require athletes to perform dynamic tasks under high temporal

demands in response to external constraints, such as variations in distances, and emerging

spaces and gaps, the location of obstacles provided by the movement of teammates, location

11
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of opponents and direction of the ball. These performance constraints mean team sport
athletes must often adapt and use different movement strategies (guided through athletic and
sport specific skills) and react to perturbations in the performance environment to achieve
equivalent performance outcomes (Whitacre 2010; Seifert, Button, and Davids 2013; Seifert
et al. 2016).

Parkour and team sports share an intermittent performance tempo, where athletes are
often required to move slowly and then quickly (accelerating and decelerating), with maximal
effort several times with limited rest as this Parkour Traceur explained:

I think that by practicing the flows (from movement to movement), you are training the
endurance in terms of like your muscles having to be constantly engaged, so you are
metabolically more active and you are also getting the plyometric power from the
sequencing and the reaction time and the spatial awareness (Parkour Traceur 6).

Hence, developing greater levels of endurance through the integration of Parkour-
style training would be of benefit to team sport athletes to negate degradations in movement
coordination and control which can occur through fatigue. In addition to developing
endurance capabilities, Parkour Traceurs commented on how taking part in Parkour training
affords strength gains:

But it depends, like the great thing about Parkour is compared to other sports, it the
different range of movement and strength types that you can work on which will help you
like in loads of different aspects, so if you are going to do rugby and you want a stronger
core so you can take the impact of other people, whatever, it's like so many different
exercises in Parkour that will help you with that sort of stuff (Parkour Traceur 2).
Parkour Tracuers’ experiences align closely with key proposals of the Athletic Skills Model
in relation to transfer of movement skills from donor sports to a target sport (Wormhoudt et
al. 2018). The suggestion is that Parkour could be particularly useful as a donor sport when a
strength component is needed in the target sport or is considered to be under-developed in an

athlete's current skillset. Parkour Traceurs also described how taking part in Parkour training

has made them more agile:

12
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I would say like the agility. If you train Parkour in a diversified way, in that you practice
lots of different abilities, different skills, and then I think you get a sense of agility. I don't
know how else to describe it to be honest, I think it is agility is the one word I would use
to sum it up. So, it's kind of like a transferable spatial awareness and proprioception to the
other skills. Like now that I have improved in Parkour, when I go to other sports I tend to
progress at them faster than people who don't do sports, but I don't know if that is just
because of Parkour, or just because of developing some kind of like neuromuscular
facilitation to certain movements (Parkour Traceur 6).
Agile athletes can react to perturbations in a performance environment by finding different
movement solutions to tasks goals, which is an essential skill of Parkour and team sports. In
Parkour, improvements in agility are targeted through specific movements such as the 'tic
tac'. To execute the ‘tic tac’ activity, athletes have to approach obstacles and take off with a
change of direction. The intention here is for the athlete to clear the obstacles or use
perceptual variables, such as the remaining ‘time to contact” with an object or surface, to
regulate the next phase of movement (Strafford et al. 2018). In team sports practice, the 'tic
tac' activity would target the compensatory athletic skills required during phase transitions
where athletes require agility to couple their movements at various speeds relative to the
movements of opponents, teammates and direction of the ball (Travassos, Aradjo, and Davids
2018). In addition to agility, Parkour Traceurs explained how undertaking Parkour training
affords greater balance, postural control and awareness of their body:
So, I train precision jumps because they’re like my favourite kind of thing. But I find my
balance is a lot better because you have to land and stay in control of movements a lot
more with your legs. Compared to swinging and dangling off things are not as much
preferred because the basis of my movement is through my legs (Parkour Traceur 10).
This enhanced awareness of body orientation, coupled with proprioceptive and haptic
information from the soles of the feet and the lower limbs, would be of benefit in team sports
given that the ability to regain balance and postural control following physical challenges is

continually required to maintain and advance a sub-phase of play (Puddle and Maulder 2013;

Maldonado, Soueres, and Waiter 2018).
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Perceptual Skills
Parkour Traceurs described a series of perceptual skills that are developed through Parkour
training, which were organised into the lower order themes of: multi-limb coordination,
control precision, rate control and response orientation. Parkour Traceurs described on how
Parkour training develops an athlete's multi-limb coordination:
As I said, I would incorporate some rails and bars just to have a certain amount of
precisions always as it is helpful to develop precision and also for the developing of
swings and that would mean, for example, performing upper body and hand eye and of
course feet eye coordination (Parkour Traceur 9).
Parkour actions are complex and require rapid (re) organisation of body segments to maintain
movement coordination and control. Consistent with Bernstein's (1967) degrees of freedom
problem, there are two main concepts that determine coordination of body segments during
Parkour training: degeneracy and variability. Movement variability is the variance of
movements generated by an individual under the same task conditions (Newell and Slifkin
1998) (i.e., repeated movements cannot be completely identical). The adaptive and functional
role of movement variability is regulated by system ‘degeneracy’ which refers to an
individual’s ability to vary motor behaviour structurally to deal with information-rich,
dynamic environments from moment to moment without compromising function (Seifert,
Button, and Davids 2013; Komar et al. 2015). This is exemplified in body segment
orientation during the cutting manoeuvres, which are commonly used in Parkour as Parkour
Traceur 9 explained:
I think I adapted my Parkour practice experiences a little bit when I started American
football. Because American football consists of a lot of cuts and direction changes and
those kinds of things. And I was not really familiar with that before I started, and it also
consists of a lot of foot work which I under estimated. There is something called the
agility ladder where you have to be able to move your feet through quite quickly and as
soon as I realised that is something that I had to practice I adapted my training a little bit
and for example in Parkour I did more foot work. So I would run on rails, I would do more
precisions to be able to coordinate my feet better, and for the direction changes for

example I would incorporate that into my runs, so for example all of sudden I would make
a 90 degree cut to another direction to be able to practice that (Parkour Traceur 9).

14
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With regards to performance in team sports, a certain level of movement variability may be
desirable to evade an opponent and distribute joint loading (Dos Santos et al. 2019).
Therefore, in team sports like rugby union, integrating Parkour activities into practice tasks
that require precise foot placement and the ability to change direction quickly would, through
shared coordination dynamics, transfer the skills needed in rugby union, such as cutting
manoeuvres (Weir et al. 2019). In addition to being able to react to changes in the
environment and change direction, participants also described how Parkour training affords
functional and controlled landing strategies to bail out of movements safely when required, as
this Parkour Traceur described:
Yeah well in sort of recent years that has sort of become a big thing in Parkour is learning
how to fail safely. So if you are doing a jump where either something goes a bit wrong on
take-off like you slip a bit or it is just a bit out of your limit knowing how to bounce off
the wall in way that you are not going to hurt yourself that can definitely apply to other
sports (Parkour Traceur 5).
Developing safe landing strategies as a means of recovering balance, initiating dynamic
changes of direction, use of 'soft feet' in running and landing, and postural control following
physical challenges (perturbations) is critical for Parkour athletes to avoid injuries and
maintain performance longevity (Puddle and Maulder 2013; Maldonado, Soueres, and Waiter
2018). The Parkour roll-landing strategy and the use of 'soft feet' are explored during the
early stages of learning, as the capability to land safely, and then continue to move in a
controlled manner, after being perturbed, is fundamental to an athlete’s safety and wellbeing,
as well as performance (Puddle and Maulder 2013). In team sports, the development in
resourcefulness afforded through Parkour training, could help athletes recover from force

landings in target sports, such as rugby union and rugby league, where players exert

considerable force in tackles to regain ball possession (Puddle and Maulder 2013).
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Psychological Skills
Parkour Traceurs described a series of psychological skills that are developed through
Parkour training, which were organised into the lower order themes of: problem solving,
stress relief, and self-efficacy risk management. Participants outlined how training Parkour
affords opportunities to explore space and overcome problems presented in the environment,
for example:
I really love the problem solving as well, learning how things work so why does your body
do that? Why does it work like that? Why doesn't this work? I love those mechanical
aspects of it and to be able to understand all those things has added a great deal to my
progression as an athlete because I progressed very very quickly as an athlete and as a
coach (Parkour Traceur 7).
In Parkour, movement behaviours in the environment are refined through constant attraction
to new challenges which offer new actions to emerge (Aggerholm and Hejbjerre 2017).
These opportunities for novel interactions with ledges, surfaces or obstacles may not have an
immediately obvious solution, so athletes must use their creativity to interact with them and
solve performance problems in innovative ways (Greenberg and Culver 2019). In terms of
developing an athlete's mentality, through exposure to these environmental interactions,
Parkour athletes may become more resilient to overcoming challenges in the environment by
exploring their own body capabilities and learning how to regulate cognitive and somatic
responses when these arise (Merrit and Tharp 2013), as this Parkour Traceur outlined:
It's not just looking at the things you can do, it’s mostly looking at the things you cannot
do and what needs to be done to get there. So, like I said this could be the physical, social
or mental skills. But like it comes from the mental part, in that if I see a jump I cannot
make, I always train from the real world perspective. So, do I need to be stronger? Ok, so I
will need to train a few weeks (Parkour Traceur 8).
O'Grady (2012) outlined that the principal goal of Parkour athletes is to learn how to ‘let go’
physically and psychologically, which requires intense focus and unity of body and mind.

Participants here described Parkour as a 'stress relieving' activity as it allows them to train

while being in the moment:
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Psychologically it's fun, it’s stress relieving you know I can go out and do that it's a break
away from the norm. It keeps me fit and healthy in some ways, keeps me strong (Parkour
Traceur 14).
Furthermore, when socially framed, Parkour has been described as potentially liberating with
regards to learning through movement exploration (O'Grady 2012), which is concurrent with
findings from the present study:
Psychologically, I think it is really good fun destressing yourself... my attitude towards it
now, is more like what I said - seeing what you can do in that moment because you are
defined by what you can do in that moment and there is no way to regret it or be unhappy .
So, in that sense it is very freeing because it's kind of like writing poetry or thinking of
some kind of fictitious thing you create of your thoughts and expression of that which is
very liberating (Parkour Traceur 6).
Implicit learning is augmented through the playful and exploratory nature of Parkour learning
environments (O’Grady 2012). Therefore, exposure to Parkour learning environments could
help regulate stress, reduce performance anxiety and increase resilience as athletes can
become more proficient at utilising affordances of the environment with their athletic
capabilities. In addition to regulating stress and performance anxiety, Parkour can also train
an athlete’s capabilities to manage fear and take risks, as this Parkour Traceur outlined:
Yeah it gets pushed back obviously; fear is just an absence of familiarity like pretty much
everything in life. So, if you don't understand something then you are more likely to be
afraid of it. And obviously as you understand your body's capabilities and your potential in
your limits what you can and can't do you are therefore less likely to be afraid of
movements as you are more knowledgeable of what you can do, you are more familiar
with them. You can choose them or not (Parkour Traceur 11).
These results suggest that a willingness to take risks in Parkour is affected by a person's
cognitive appraisal of their own Parkour abilities (Merrit and Tharp 2013). This link between
practising Parkour and cognitive appraisal has been identified previously by Taylor, Witt and
Sugovic (2011) who demonstrated skilled Parkour athletes perceived a typical Parkour

obstacle (such as the height of a wall to negotiate) as being shorter in comparison to a novice

control group. This observation is consistent with Gibson’s (1979) notion of reciprocity
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between perception and action, given that performer’s perception was scaled by their
perceived capacities and abilities, known as effectivities in ecological psychology (Fajen,
Riley, and Turvey 2008). Therefore, as self-efficacy refers to an individual's perception of
their capabilities, this psychological function may also increase with Parkour practice and
training (Baundura 1997; Llewellyn et al. 2008). Indeed, many of the Parkour Traceurs in this
study suggested that the capacity to alter self-efficacy through exploration was missing in
other sports, compared to Parkour:
Like, I have trained martial arts, I have trained football; I went quite high up in football
and judo. But you didn't get that kind of same fear management, you never got put on a
high point and are told you have to do this, and you can do it. I think learning how manage
and control fear that is such a big thing and people don't understand that's what we do a lot
and why people think we are daredevils and reckless. It's because they don't understand
that actually we mange that sort of stuff, because knowing you can do something and
physically doing it are two separate things. So yeah those are the big psychological
elements of it (Parkour Traceur 7).
An implication here is that, in the context of team sports, practitioners should exploit the
creative and explorative nature of Parkour, to enable physical conditioning in athletes, whilst
at the same time enhancing perceptual decision making and functionality of actions in an
enjoyable way. Exposure to Parkour-style activities would allow team sport athletes to
develop and utilise effectivities relative to both the actual and perceived capabilities of their
movement system, which could aid the development of risk-benefit analysis abilities, both on
and off the field (Jacobs and Michaels 2007; Immonen et al. 2017). For example, prohibiting
the use of landing mats during parkour-style training may facilitate athletes” awareness of

risk of falling, relative to their current abilities, allowing them to consider their intrinsic

dynamics or effectivities during movement exploration (Strafford et al. 2018).
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Social Skills
Parkour Traceurs described a series of social skills that are developed through Parkour
training, which were organised into the lower order themes of: networking; initiative; social
perceptiveness and receptiveness to feedback. In lifestyle sports (such as Parkour), individual
sporting groups attempt to develop new skills and techniques through building and engaging
with their sub-cultural values and identities (Ojala and Thorpe 2015; Ellmer and Ryne 2016).
Parkour Traceurs described how the Parkour culture of training allows them to network and
build relationships with others:
So, there is sort of a social element. I also feel like I should train Parkour more than I
currently do, so it is a good incentive to go. It is also nice to just keep one foot in the
community, because obviously if you train less, you see the people less, so you get out of
touch (Parkour Traceur 1).
Clegg and Butryn (2012) argued that the non-competitive culture of Parkour promotes a spirt
of collaboration and inclusion. A feature of sports such as Parkour is the self-organised nature
in which learning takes place in unstructured, informal settings, without external regulation
by a coach. This approach contrasts with the more structured practice designs in traditional
sports (e.g., football, rugby, tennis) which have a greater focus on formal teaching (Wheaton
and O'Loughlin 2017). Parkour Traceurs described how they use feedback from peers to
inform their own Parkour training:
And then after that I got to know some of the other people in the area who did it and
trained with them on Saturdays where they could show me everything in detail properly.
Like proper techniques it was really just sort of experimenting with what you could do and
just trying things out pretty much (Parkour Traceur 5).
In addition to giving feedback, participants discussed how they are receptive to receiving

feedback from others during training due to the team element of working together to identify

and solve challenges:
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So, it's kind of like although the sport is individual there is a team element of working
together to spot and solve challenges. And then there's the sort of camaraderie like when
someone makes a jump, and everyone is glad for them I guess (Participant 3).
Yeah and like the Parkour community it is so welcome and friendly compared to other
sports I have tried. Just because there's not that elitism there, nobody is going to one up
anyone else, everyone is there to help each other grow. I think it's stemmed from that
outcast community, where everyone has been pushed away and them come together to
form a group (Parkour Traceur 4).
In this regard, integrating Parkour activities such as 'follow the leader’ games, where groups
of athletes elicit and model creativity in movement as they explore the environment with
coaches and peers. The social dimension of these interactions with coaches and peers can
help athletes regulate emotional control, resilience and self-confidence through a shared

network of affordances in a practice environment, rooted in a desire to interact with others

while having fun (O'Grady 2012).

Recommendations for Designing Parkour Training Environments
Recommendations for designing Parkour training environments to develop physical,
perceptual, psychological and social skills was the second dimension from the data set
(Figure 2), with Parkour Traceurs providing insights into equipment properties and the

methods for creating variability in indoor Parkour environments.

**Figure 2: Thematic map: Recommendations for Designing Parkour Training

Environments (insert about here)**

Equipment Properties

Parkour Traceurs described a series of features relating to equipment properties when
designing practice environments, which were organised into two lower order themes, of
replicating outdoor textures and properties of bars and block set ups. Despite the common

public perception that Parkour solely involves participating in outdoor urban environments,
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the majority of Parkour Traceurs here discussed that, dependent on the facilities available,
coaching indoors was preferable, because indoor environments offer more control over the
athletic skills targeted:
I think I prefer to teach indoors. I predominantly teach outdoors because I don't have the
facilities to teach indoors. I think I'd rather teach indoors if [ had the equipment that sort of
stuff just because it creates that safer environment and that environment where you are
already in it learning (Parkour Traceur, 7).
A few Parkour Traceurs mentioned how, whilst it is preferable to teach indoors, they prefer
the majority of their practice outdoors, with indoor practice perceived as an opportunity to
train for new movement possibilities outdoors:
There is new challenges and finding possibilities for ways of moving and it can open new
possibilities outdoors as well because you might have spotted something outdoors that
you can swing on and land on but it's quite big and you've never practiced that movement
before so having this indoor environment where you could practice it and work on the
technique that can give you the confidence and ability to go to this outdoor location and do
the movement there (Parkour Traceur 7).
Parkour environments found in nature are typically fixed and environmental factors can
influence surface properties. In this regard, Parkour Traceurs discussed how the equipment
used in these indoor Parkour environments should share similar textures found in an outdoor
Parkour environment to attain a sense of representativeness:
I would like to have different textures as what I have not seen in many Parkour parks is a
variety of texture. There are generally woods and metals but it doesn't seem that they have
incorporated other kind of textures like a random solid place or something somewhere,
which is what you would find outside...So I would say include different textures and lots
of ascending and descending obstacles so you can practice the upper body and lower body
and compound movements rather than just loads of jumps (Parkour Traceur 6).
In addition to discussing object texture, Parkour Traceurs outlined how bars and block set ups
should be considered as a core feature when designing indoor Parkour environments:
So, there were lots of these wooden blocks in load of different shapes and metal bars like

scaffolding bars and they had a foam pit as well. That is the main thing we use indoors
(Parkour Traceur 2).
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Bars like bar set ups. That's something you don't find outside much; you only find them in
Parkour parks. And I love bar set ups, like swinging and that sort of stuff. So, I'd design a
sick bar set up straight away that would be like first things first. So, I’d design a bar set
and design walls around it with really really good grip and varying levels. So, the bars
would have varying levels so high, medium and low and the walls would also have levels
so high medium and low to makes sure that there is a nice mix in level (Parkour Traceur
7).
The focus on bars and block set ups, concurred with recommendations from Strafford et al.
(2018) who proposed that Parkour actions may emerge from performance of basic athletic
skills that an athlete can exploit in affordance landscapes which do not require specialist
equipment. Moreover, having bars and blocks of varying levels and heights would manipulate
the difficulty of the environment, potentially leading to increases in self-efficacy and
resilience in movement exploration through heighted cognitive appraisal of the athletes’
ability to act in that environment (Taylor, Witt and Sugovic 2011). In accordance with the
Athletic Skills Model, the focus of training should be to first develop the athlete and then the
specialist, so a safer environment, afforded through indoor environments of varying textures
bar and block set ups could improve longevity in training allowing for this transition.

Therefore, as long as organisations adhere to health and safety regulations, the modular

aspects of this equipment could be integrated into training across a variety of different sports.

Creating Variability in Indoor Parkour Environments

Parkour Traceurs described a series of important features relating to the challenge of creating
variability in indoor Parkour environments, which were organised into the lower order
themes of: varying the position of objects in the environment and varying object heights and
angles. When asked about the position of objects, participants discussed how the environment
should be variable, with several participants suggesting that asymmetrical environments that

have bars stimulate creativity:
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But we don't tend to look for, or need or require symmetry and in fact angles and not
making everything perfectly perpendicular to everything else, having angles and different
degrees and setting the bars at different angles and different gradients is really important.
Because that creates again more variability, which in terms of movement health, you know
variability of movement is healthy so you need to create spaces that allow for variations of
movement and are moving people through different planes of movement at the same time
whilst changing directions successfully (Parkour Traceur 11).

Yeah so I think symmetry caters to power and speed a lot more... Whereas asymmetrical
environments I think cater for more creative movements, slower, strength heavy in a way.
But not power, controlled strength movements, I think (Parkour Traceur 14).

Changing the positioning of objects in the environment alters the affordance boundary (Croft
and Bertram 2017), which may invite different actions and behaviours and stimulate
creativity in movement exploration and feelings of enjoyment, as participants attempt to find
movement solutions to task goals (e.g., symmetrical for developing speed and agility, and
asymmetrical for controlled movements). To design affordances in a creative learning
environment, participants discussed how they change the number of bars and vary the height

and distance between each bar or bar cluster:

So, if there is let's say for example 5 bars behind each other and they’re perfect and the
same distance [ would not find that very interesting. But you would take these five bars
and put them apart and maybe make them cross maybe have different levels and maybe
put them in different angles and not the same distance, then I would find that very
interesting. Because that's an environment that would simulate my creativity, so to say.
Because these different angles, these different distances they all mean that I have to find a
different solution to this particular situation. So, whereas when I have 5 bars which are in
exactly the same distance and exactly the same height and angle it's always the same
solution, which for me is relatively boring (Parkour Traceur 9).

Further, Parkour Traceurs articulated how the height and angles of objects should be scalable

to allow for manipulation of task complexity, for example:

Well the modular aspect of it means that is immediately scalable. So, we have everyone
from five, six year olds training in the *** academy to elite adult athletes. And the
modular nature of the structure means that you can totally scale it as you can move the
boxes, move the rails so you can make the jumps bigger, smaller, higher, shorter, easier,
less complex, and more complex. It's very easy and that's why we do it that way so you
never get bored, no matter how good you get there will always be challenges you can find.
And no matter how experienced or inexperienced you are there will always be stuff you
can do to get on the first running ladder and progress your skills (Parkour Traceur 11).
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This observation suggests that participant movement capabilities (effectivities) are informed
by reciprocal features in the environment such as the geometric features. Whilst body scaling
may be convenient for matching task difficulty to ability level, it should be used with caution
given that the constraints during team sports performance are relative to the task and not the
constraints of the individual’s movement system (Chemero 2003). Instead, it is the
relationship between the performers perceived dynamic capabilities and features of the
environment that provide opportunities for manipulating behaviour through action-scaled
affordances (Pepping and Li 2000; Ramenzoni et al. 2008; Fajen, Riley, and Turvey 2009).
However, learning environments often provide combinations of body-scaled affordances and
action-scaled affordances (see Fajen, Riley, and Turvey 2009) and these responses require

careful consideration for the design of Parkour learning environments.

Conclusion

In conclusion, sampling the experiential knowledge of experienced Parkour Traceurs has
provided rich insights into how affordances offered by the Parkour environment could be
designed into practice landscapes in team sports, to facilitate their utilisation, and the transfer
of skilful behaviours. Further, the identification of these skills provides impetus to the
proposal set out in the Athletic Skills Model that Parkour could be a suitable donor sport to
develop a range of athletic skills (Strafford et al. 2018; Savelsbergh and Wormhoudt 2019). It
is anticipated that this experiential knowledge will complement the design of experimental
research seeking to understand how Parkour training can be utilised as a donor sport to enrich
practice and foster skill adaptation in team games. A mixture of experimental and applied
interventions is needed in future research to elucidate how Parkour training may benefit the

fundamental movement capacities and enhance sport performance. Here, it is proposed that
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dynamic tasks exploring compensatory mechanisms in person-to-environment and player-to
player relationships are needed to provide a more comprehensive understanding on the
transfer of coordination dynamics and athletic skill in team sport athletes following Parkour
training. Future investigations may seek to prioritise 1) an understanding of the physical,
psychological and social profile of Parkour Traceurs and 2) an understanding of how the
design of Parkour-style learning interventions (relative to ‘traditional’ practice environments)
can improve perception, action, cognition and emotional control in developing team sport
athletes. This will provide both theoretical insights and practical applications from the

Athletic Skills Model and donor sport concept.
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Table 1. Participant demographic information

Parkour Traceur ID! Age (years) Parkour experience (years) Nationality
1 28 13 Dutch
2 26 12 French
3 21 3 British
4 25 14 British
5 26 12 British
6 24 9 British
7 20 5 British
8 24 13 Dutch
9 28 11 German
10 27 13 British
11 43 16 British
12 22 9 German
13 24 13 Dutch
14 23 10 British

The names of the Parkour Traceurs have been transformed using a number prefix to protect

their anonymity.
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