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Abstract

Name:       Strength Training for Parkour and Freerunning Athletes 

Goal: The  main  goal  of  this  thesis  was  to  draw  attention  to  the  concept  of

parkour/freerunning  preparation  system  as  well  as  training  and  create  a

comprehensive  overview  of  the  exercises  a  practitioner  can  use  to  improve

performance and minimize the chances of injury. 

Methods: In  this  work,  I  used  the  secondary  research  method.  The  source  of  the

information used in this project include data available on the internet and in

public libraries. Data available on the internet include videos, public records,

and reports by Universities. Data collected from public libraries include books

regarding athletics, strength training, parkour, gymnastics, and coaching. 

     

   Results:  The result of this research was a detailed description of the parkour preparation

system.  Specifically,  data  showed  that  physiological,  psychological  and

technical preparation are equally important for the development of a parkour

practitioner. It was also realized that every athlete should go through a series of

assessments in order for the coach to create an appropriate base conditioning or

specificity phase training program. Lastly, the data showed that any athlete can

develop  his  overall  strength  by  performing  ground-based  movement  and

progressively working up to low and then high obstacle training.

Keywords: Parkour, Freerunning, Strength Training, Parkour Training, Plyometrics 
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Chapter 1

Introduction

 “Draw a straight line on a map of your hometown. Start from point A and go to point B.

Don’t consider the elements in your way (barriers, walls,  wire fences, trees, houses,

buildings) as obstacles. Hug them: climb, get over, jump, let your imagination flow. You

are now doing Parkour” (Belle, 2009).

Parkour and freerunning are variations of a rapidly developing sport that uses the

urban or the natural environment as a mean for recreation and functional fitness (Ford,

2016). It could also be described as “the practice of moving through the environment

using  only  one's  body  and  surroundings  to  propel  himself”  (Toorock,  2005).  The

objective of parkour is to travel through urban terrain by running, jumping, vaulting,

leaping,  and  climbing  any  obstacles  encountered  in  a  fluid  and  efficient  manner

(Bavinton, 2007). Freerunning, although it contains the same principles as parkour does,

it  gives  athletes  more  opportunities  to  be  creative  and express  themselves  (Foucan,

2008).  In  other  words,  in  freerunning  acrobatic  or  other  aesthetically  pleasing

movements are considered more important than reaching a certain destination quickly

(Foucan, 2008).

The terms parkour and freerunning are inconsistently used in the media. It is

usually projected as a risky sport of adrenaline junkies. The focus on the spectacular

movement of advanced practitioners has led to a distraction from the philosophy and

training disciplines of parkour (Angel, 2011).

Parkour/freerunning  began  as  a  series  of  childhood  dares  and  gradually

developed into a holistic ‘art of movement’ focused not only on discovering creative

ways to efficiently and fluidly move through a given urban setup but also to evolve

one's mind, emotions, body, and spirit (Hoffman, 2005). Parkour practitioners describe
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themselves as ‘Traceurs’, a name derived from the act of ‘tracing’ a line through a given

environment (Belle, 2009).

Parkour/freerunning belongs to the category of multi-skill events, but with the

difference  that  each  event  is  not  separate  from the  other,  such   as  in  triathlon  or

decathlon (Ford, 2016). Parkour/freerunning blends elements from sports such as track

and field, climbing, acrobatics, and martial arts (Ford, 2016). Practitioners should be

able to transfer smoothly and effectively from one technical skill to another. In other

words, they must be able to sprint, vault, balance, climb, roll, drop, swing and maybe

flip in one smooth continuous motion (Belle, 2009).

       It should be noted that every new sport is insufficiently grounded in theory and

research and  Parkour/freerunning is no exception.  Since this  sport  has such a wide

variety of movement, it is not unusual for confusion to occur when the time comes to

select exercises for a strength and conditioning exercise program. This thesis aims to

analyze  the  concept  of  parkour/freerunning  training  and  create  a  comprehensive

overview  of  the  exercises  a  parkour/freerunning  practitioner  can  use,  to  improve

performance and minimize the chances of injury.                                              
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Chapter 2

2. Integrated Preparation system

2.1 Ways of Preparation

      

The theory of physical education and sports training distinguishes five principal

ways of preparing athletes: technical, tactical, physical, psychological and theoretical

(Suchilin,  2009).  Physical  and  technical  preparation  are  the  main  “pillars”  of  the

preparation  system.  Around these  pillars  is  where  the  rest  forms  of  preparation  are

grouped  and  offer  additional  support.  Ways  of  preparation  do  not  have  precise

boundaries that sharply differ from one another. They usually interact and eventually

affect one another on a certain degree.

2.2 Technical Preparation

2.2.1 Sports Technique and Technical Skill

Technical skill forms and develops during technical preparation and playing a

notably  significant  role  in  parkour/freerunning.  Technical  skill  consists  of  learning

various parkour exercises, movements, and technical actions. The sporting technique is

one of the most important concepts of technical preparation. The word technique derives

from  the  Greek  'techne',  meaning  'art',  skill.  The  technique  of  performing

parkour/freerunning  exercises  includes  factors  that  may  be:  biomechanical,

physiological, pedagogical, psychological or aesthetic (Suchilin, 2009). A high level of

physical,  functional  and  psychological  readiness  is  a  prerequisite  to  attain  optimal

technique (Gerling, 2013).

Learning  and  perfecting  a  technical  skill  is  linked  with  acquiring  the  technique  of
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various exercises. This process has a cyclic character. It always starts with the setting of

goals and tasks. It is followed by educational input by the coach and results in a specific

stage of an athlete's movement. This result is being compared with the final goal and the

athlete's efforts are set on minimizing the difference between these two. Ultimately the

athlete's  technical  result  should  be  the  same  as  the  goal  (Suchilin,  2009).

In the book “How to create champions”, Suchilin defines technique as “the total sum of

automatic  habits  for  dealing  with  motor  tasks  through  purposive  technical  actions

resulting in an ordered distribution of the athlete's body in space and time”. The result,

that he achieves, is the means of assessment of performed movements. This assessment

includes several components: judging, coaching, expert, public, as well as the athlete's

self-evaluation  (Suchilin,  2009).                                          

2.2.2 Concept of Technical Preparation

  

       The purpose of technical preparation is to form and improve technical actions

whose  complexity  increases  (Suchilin,  2009).  It  aims  to  create  “motor  habits”  that

gradually become more complicated (Suchilin, 2009). By connecting movements and

routines, the performance quality of already mastered exercises is being increased and

the mastery of more advanced elements is being ensured (Suchilin, 2009).

        Constant refinement of exercises and technical preparation as a whole is the most

important factor of attaining high and stable results (Guthrie, 2003).

       Progression on technique is usually accompanied by the advancement of other

forms of  preparation,  such as  physical  and functional,  as well  as  psychological  and

tactical (Suchilin, 2009). This way the athlete's motor habits are being reinforced and

the  technical  preparedness  exceeds  the  basic  level,  preparing  him  for  successful

competitive activity (Suchilin, 2009).

 

       The strategy of perfecting technical skills follows the principle of “outstripping”

development.  This  principle  consists  of  mastering  increasingly  complex  exercises,
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movements and techniques with increasing results over many years of training (Guthrie,

2003).

       This should not be understood as an invitation to immediately rush into the most

complex techniques. For example, this does not mean that by the time one has mastered

a double somersault, one should immediately progress to learn the triple somersault, and

then  having  mastered  that,  move  to  a  quadruple.  One  should  always  adapt  to  the

mastered technique by increasing its complexity parametrically with the help of special

tasks (Guthrie, 2003).

       For example, a flawless somersault technique with legs tucked is not enough for

moving on more complex somersaults (double or triple). This pose requires less angular

momentum in comparison to a fully straightened body somersault (Guthrie, 2003). A

fully straightened somersault is far more promising regarding the mastering of a double

somersault. In other words, one should work on improving the parameters of a more

complex movement element in a simpler form (Guthrie, 2003).

       Experienced coaches have repeatedly testified that increasing complexity too fast,

without the perfection of the previous techniques (or the basics) only leads to slowing

down the mastery of more complex movements (Suchilin, 2009).

     It is not recommended to learn a technique of a new element in absolute isolation

(Ford, 2016). Problems are caused when the time to integrate the move into a routine

comes. That is due to the fact, that the element is being mastered in the most favorable

positions (from a stable position, when rested physically and mentally) (Ford, 2016).

These circumstances are rarely present in competitive routines. Adapting a technique to

unfavorable conditions by connecting movements and routines is crucial for stabilizing

the motor habit (Ford, 2016).

       According to Suchilin (2009), there are 5 zones of intensity in technical preparation:

-  small (training by elements)

- medium (training by series)

- big (training by routines)
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- sub-maximum (training by routines in a competition regime)

 - maximum (training by routines in a regime exceeding the competition)

       To proceed to the following zone of intensity, one must successfully perform at

least 60 to 80 percent of attempts when performing a given exercise (element, series or

routine) (Suchilin, 2009).

2.2.3 Learning and Skill Formation

       “Learning technique is a process in which an athlete acquires mechanical skill,

perfects the skill, and then ingrains the skill” (Bompa, 2009). The ability of an athlete to

acquire a new skill depends on many factors including the athlete’s current technical

skill and the complexity of the skill that is being targeted (Bompa, 2009). The athlete’s

physical  attributes  will  affect  his  ability  to  learn  new  skills.  However,  many  other

factors such as the athlete’s learning style or the teaching methods used can also affect

how easily the athlete acquires the new skill set.

       The learning of a new skill set has been suggested to be a three-part process, which

may not always be broken into separate parts because the steps are often combined

(Bompa, 2009).

       During the first part of learning a new skill, also known as the cognitive stage, the

athlete  receives  a  detailed  explanation  of  the  skill  and  observes  the  skill  being

performed. After the initial demonstration and explanation, the athlete begins to develop

the rough technical aspects of the skill, paying particular emphasis to the most crucial

phases of the movement pattern (Bompa, 2009).

       During the second phase of the learning process, known as the associative stage, the

athlete begins to perfect the skill, a long-term process in which many repetitions of the

movement  are  performed.     During  this  phase,  technical  errors  are  continually

addressed  and  the  athlete  strives  to  perfect  the  movement  pattern  and  minimize

technical faults (Bompa, 2009).
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        In the third phase of learning the skill, referred to as the autonomous stage, the

athlete  begins  to  ingrain  the  movement  pattern  so  that  the  skill  is  automated  and

happens naturally. This last stage requires large amounts of repetitive practice done for

significant amounts of time (Bompa, 2009).

2.3 Physical Training

2.3.1 Physical Qualities

        For successfully mastering the movements in parkour, athletes need to have a high

level  of development  of basic  physical  qualities.  Some of them are strength,  speed,

endurance, flexibility, and dexterity. All physical qualities are genetically determined

and depend on development, but in different degrees (Suchilin, 2009).

2.3.1.1 Strength

       Strength (force) is one of the most important physical qualities an athlete has. There

are a couple of strength qualities which are interconnected and mutually conditioned.

These are static strength, dynamic strength and strength endurance. These varieties of

strength attributes are necessary for performing different exercises, such as swings or

other pure strength movements (Suchilin, 2009). These attributes apply to the following:

- holding a static position (handstand)

- slow power movements (climb-down)

- exercises of the 'swing-power' type (top-out)

- power marathons (lengthy obstacle courses)

     

       In parkour/freerunning relative strength is more important than absolute strength. A

parkour athlete should be able to lift a great amount of weight in relation to his body-
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weight or size (Chek, 2003). A high level of strength qualities and, above all, relative

strength, is typical for both general and professional parkour athletes (Ford, 2016).

       To develop strength qualities and maintain them at the necessary level, athletes

have  to  frequently  and  systematically  perform  a  high  amount  of  special  strength

exercises  (Bowerman, 1991). These exercises are done in lightened, normal and more

difficult conditions. Lightened exercises may include the help of the coach, a partner or

an  apparatus.  Normal  exercises  include  the  ones  an  athlete  performs independently.

Lastly, exercises can be hardened with artificial aids, such as weighted vests of varying

amounts (Suchilin, 2009).

       An  athlete  is  considered  to  have  high  speed-strength  (power)  when  he  can

demonstrate high strength in a short period (Bowerman, 1991). Power is also necessary

for performing exercises of an 'explosive' nature, such as accelerating, landing, jumping,

flips, vaults and other sharp movements (Ford, 2016). Professional parkour/freerunning

athletes usually possess a fairly high level of speed and strength qualities, but achieving

them is a serious problem as they are mainly determined genetically and developing

them  by  certain  methods  may  be  fairly  challenging  (Suchilin,  2009).

    

2.3.1.2 Flexibility

       As  in  every sport,  flexibility  is  necessary for  preventing  injuries  and fixing

imbalances in the body (Bowerman, 1991). Being largely genetically determined and an

innate  quality,  flexibility  develops  fairly  well  in  childhood  and  youth  (Bowerman,

1991).  With females,  it  is  considerably higher than with males and as one ages the

flexibility  indicators  worsen  without  special  training.  Flexibility  is  developed  best

between the ages of 7-10 (Bowerman, 1991).

       The level of flexibility development,  like other  characteristics,  should not be

maximal but optimal (Suchilin, 2009). Extreme flexibility is more harmful than useful,

as athletes with flexibility exceeding optimal levels have insufficient muscular strength

(Ford, 2016).
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2.3.1.3 Coordination

       Coordination is one of the major physical qualities of a traceur. Coordination is

defined as the ability to differentiate and precisely coordinate one's physical efforts and

technical actions in time and space in conditions of complex orientation and lack of

time, as well as a marked ability to learn fast new complex exercises (Ford, 2016). The

coordination of an elite traceur is specific and it can be separated into 7 components: 

– Balance ability: The ability to keep and regain balance (Gerling, 2013).

– Orientation ability: The  ability to adjust one's movements to the environment

and external movements (Gerling, 2013).

– Differentiation ability: Movement accuracy (Gerling, 2013).

– Rhythmization ability: The ability to understand a movement rhythm from the

external environment or to transfer an inner rhythm into movement  (Gerling,

2013).

– Reaction ability: Quick reactions to external signals (Gerling, 2013).

– Adaptability: Quick  alteration  of  planned  movements  in  new  situations

(Gerling, 2013).

– Coupling  ability: Connecting  a  partial  body  movement  to  a  whole-body

movement (Gerling, 2013).

2.3.1.4 Endurance

Endurance is a crucial physical attribute in modern sport. It is apparent when

someone can carry out physical exercises for a long time without breaking technique no

matter the level of fatigue  (Bowerman, 1991). Endurance is defined as the ability to

carry out the required physical work in a set intensive system  (Bowerman, 1991). In

parkour/freerunning the predominating energy supply of muscle activity is the anaerobic

mechanism  and the threshold of anaerobic supply (TAS) is competitive and training

activity is often never attained (Ford, 2016). This means that no longer distances are

covered,  but  that  mainly  individual  techniques  or  short  runs  with  movement
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combinations are trained (Witfeld, 2013).

Runs with a combination of movements lasting from 7 seconds to 2 minutes

could  be  classified  as  speed-endurance  or  short  anaerobic  endurance.  If  these  runs

contain strength demanding techniques, then strength endurance and speed-strength are

dominant (Witfeld, 2013).

2.3.2 Physical Preparation Concept

Physical preparation is the foundation of the entire preparation system of top-

class athletes. It  aims to develop the physical qualities to an optimal  level that will

ensure successful  mastery of complex exercises (Magness,  2014).  By increasing the

level of optimal physical qualities, the quality and the reliability of movements is also

increased (Magness, 2014).

Physical preparation of elite athletes is divided into general preparation (GP) and

special  preparation (SP). Sports such as skiing,  running, cycling, swimming or team

games belong to the category of GP (Boyle, 2014). The last couple of years, a reduction

of GP and an increase in SP have been noticed in elite athletes (Boyle, 2014). That's

because there has been proof that  physical qualities developed using exercises from

other sports that radically differ from the main one, are poorly carried over into the

structure of the specific exercises (Suchilin, 2009). For example, endurance developed

in  cross  country  running  adds  almost  nothing  to  special  endurance  necessary  for

performing elite-level routines in parkour/ freerunning competitions (Suchilin, 2009).

However, GP is significantly more important in the lower ranks of parkour/freerunning

since it constitutes a significant part of fundamental training (Kraemer & Fleck, 2005).

Any  result  in  parkour/freerunning  comes  from  technical  actions.  But  these

actions require an optimal level of special physical qualities. The word optimal means

that the physical preparedness of the athlete must exceed the physical requirements of

the  elements  performed  during  training.  Without  optimal  physical  abilities,  it  is

impossible to ensure high reliability in performing high-level movements.
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Although the fact that a traceur needs optimal physical qualities that exceed the

necessary minimum is widely known, there is no sufficiently strict theory about how

much one should exceed it. One does not need the strength of a weightlifter, the speed

of a sprinter and the endurance of a marathon runner. He only needs the optimum of

specifically parkour/freerunning physical attributes (Ford, 2016).

Unfortunately, many athletes (new and experienced) start learning new elements

and routines in a state of physical insufficiency (Guthrie, 2003). It is not unusual to

notice special physical qualities being developed directly in the process of mastering

these exercises. The process of mastering exercises takes much longer than it should as

a consequence (Guthrie, 2003).

Furthermore, the deficiency mentioned above usually leads to technical faults as

well  (Bowerman,  1991).  These  faults  are  formed  because  the  athlete  adapts  his

technique  according  to  his  physical  inadequacy,  which  increases  the  probability  of

injury  and  decreases  the  likelihood  of  quality  mastery  of  more  complex  exercises

(Bowerman, 1991).

2.4 Tactical Preparation

       By contrast with team games and individual sports, tactics in parkour/freerunning

seem more simple. This is because parkour/freerunning is a discipline with a stabilized

structure  of  the  movement.  There  is  no  direct  contact  with  an  opponent  during

competition. Therefore, the tactical preparation, according to Suchilin, reduces to the

formation of the following: 

• - readiness to perform successfully in competition in any form;

• - ability to stand up to distracting factors and stress;

• - development of habits of successful competitive struggle in unfavorable 

circumstances;

• - ability quickly and effectively to react to unexpected situations;
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• - ability if necessary swiftly to change the routine while performing it;

For instance, if a traceur makes a technical mistake, ( i.e. bad landing) making

the performance of the following complex element difficult, he must instantly react and

perform another element. This has to be specifically taught during training with the help

of artificially-created distractions. “Successful improvisation in a competition is, after

all, the result of adequate repetitions” (Guthrie, 2003).

2.5 Psychological Preparation

       Psychological preparation is not separate from the other forms of preparation.

Technical, physical and functional preparation are some that are being affected on a

great extend by psychological preparation (Cogan & Vidmar, 2000). Its basic task is

psychologically ensuring reliable and highly-productive activity for athletes, by using

psychological-educational means.

2.5.1 Psychological Preparation Techniques

       The techniques certain coaches use to model competitive activity during training

have been tested and seem to work out. They enable the athlete to reach psychological

readiness that is needed for successfully having self-control during competitive activity

without  the  involvement  of  psychologists  (Cogan  &  Vidmar,  2000).

One method used to model competitive activity would be a situation,  where,

during training, a coach calls the athlete to perform a routine, suddenly just before the

athlete starts performing, he calls out all bystanders in the gym inviting them to pause

what they are doing so they can pay attention to the athlete who's ready to perform. This

method seems to deal with one of the most important tasks of psychological preparation

and form psychological stability in the face of additional external factors, such as the

one of  performing while  being  the  center  of  a  crowds attention  (Cogan & Vidmar,

2000).                                                                                  
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2.5.2 Developing the 5C‘s in Training

 

       A coach should aim to develop the psychological and social skills of his athletes by

applying  the  5Cs  method.  With  this  method,  the  coach  can  influence  the  athlete's

commitment level, communication skills, concentration, control and confidence aiming

to have a positive psychological and social impact on the player (Harwood, 2018).

It is widely known that parkour/freerunning belongs to the category of “extreme

sports”. Thus, commitment is a necessary attribute of an elite traceur as a big part of his

training consists of jumping from big heights, flipping, balancing on narrow surfaces on

high altitudes and jumping over lengthy gaps (Ford, 2016). Also, it should be noted that

all these actions take place in the outdoors, where there are no landing mats or padded

floor, but dirt and concrete.

There are numerous ways for coaches to cultivate commitment in athletes. One

of  them  is  rewarding  an  athlete's  efforts,  attitude  and  intentions  and  not  only  the

execution or the outcome (Harwood, 2018). A coach should also encourage persistence

after mistakes and make athletes believe that they can achieve almost anything if they

put in the work (Harwood, 2018). Also, it is proven that athletes commit more when

they practice towards a target they have set themselves. Consequently, a coach should

frequently encourage the use of individually chosen goals (Harwood, 2018). Lastly, an

exercise that could be used is to ask the athlete to review and rate his commitment level

(out of 10) and then ask if it  is possible to raise it by 1 level in the next 5 minutes

(Harwood, 2018).

Unlike team sports parkour/freerunning does not contain a lot of communication

with  other  athletes,  but  there  is  communication  happening  between  the  athlete  and

himself, also known as “self-talk”. Energizing words are a perfect way for an athlete to

motivate,  energize  and  give  a  boost  of  confidence  to  himself,  especially  before

attempting a physically and mentally challenging move (Cogan, Vidmar, 2000). One

should  find  a  word that  suits  him best,  to  bring  him up to  an  energized  state.  For

example,  the  athlete  can  choose  words  such  as  “fast”,  “explode”,  “go”,  or  “push”

(Cogan, Vidmar, 2000).
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According to the psychologists Cogan and Vidmar (2000), to receive the energizing

effect, one can perform the following exercise:

1. After having figured out which word works best, close the eyes and start taking a

few energizing breaths while focusing on each breath;

2. With each exhale, say the cue word;

3. After one minute, stop repeating the cue word and focus on how the body feels

in this relaxed state for a few minutes;

4. Repeat the cue word on each exhale for one minute;

Furthermore, according to Harwood (2018), a coach should reinforce an athlete

when  he  praises  himself,  acknowledges  a  mistake  he  did,  or  gives  feedback  and

instructions to himself.

For  a  traceur  to  perform  optimally  and  avoid  injuries  he  should  maintain

concentration throughout the entire training. Same as with the characteristics mentioned

previously, concentration is something that can be improved with the use of exercises or

by building in habits. One should use trigger words such as “push”, “jump” or “drop” to

reinforce relevant concentration cues for a given task (Harwood, 2018). Moreover, to

improve concentration one should involve in practices that require a quick and effective

switch of focus such as exercises with closed eyes or balancing exercises while juggling

balls  (Harwood,  2018).  Lastly,  a  coach  should  overload  and  stretch  an  athlete's

concentration span and attention to tasks by adding irrelevant distractions or extending

drills when athletes are already fatigued (Harwood, 2018).

It is impossible to develop a high level of performance when control is lacking.

One should be aware and distinguish the effects of negative and positive reactions such

as  anger,  self-criticism,  poor  body language  and negative  thinking (Cogan,  Vidmar,

2000). Furthermore, a coach should reinforce the use of mental routines to help athletes

copy with competition anxiety (Harwood, 2018). Mental exercises such as breathing,

visualization,  and  positive  affirmations  are  proven  to  positively  affect  physical

performance on a great degree (Cogan, Vidmar, 2000).
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Coaches are able to increase the sense of confidence a student has. One way

method  includes  using  the  first  name  when  giving  praise  or  specific  feedback  on

individual accomplishments (Harwood, 2018). Moreover, a coach should encourage his

athletes to train like a “confident athlete”, motivating them to make brave decisions and

take  calculated  risks.  When  the  coach  notices  such  behavior,  he  should  always

congratulate and reinforce athletes for copying their confident role model.

2.6 Theoretical Preparation

Knuth says “The best practice is inspired by theory”. That is why a coach has to

have a high sports education. Besides parkour/freerunning, the coach must have enough

firm knowledge in  the area of  biomechanics,  physiology,  and psychology of  sports,

theory,  and  method  of  physical  education,  sports  training  and  the  theory  of  sport

(Suchilin, 2009). Athletes, too, must possess knowledge in these areas, but in a smaller

extent. This knowledge is obtained during the process of theoretical preparation, which

usually takes place during training. (Ford, 2016)

Theoretical  preparation  plays  a  significant  role  in  mastering  or  refining  new

moves. Coaches should expose athletes to videos of other athletes performing flawlessly

a given skill they are aiming to master. This will aid in the cultivation and development

of mental imagery, which is an effective tool for learning skills (Cogan, Vidmar, 2000).

Furthermore, a video recording is obligatory, since it is another effective way for the

performing athlete to become more aware of his technical faults (Cogan, Vidmar, 2000).
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Chapter 3

3. Basic Conditioning 

As with any program, the first thing to pay attention to is basic conditioning.

Basic conditioning is considered to be the foundation of the pyramid. According to the

pyramid theory, one can only build a pyramid as high as the base is wide (Crossley,

2012). The broader the base the higher one can build. One of the fastest ways to injure

someone is to start their program in the sport-specific phase (Brooks, 1998). Therefore,

all  coaches  must  be  proficient  at  developing,  designing  and  implementing  basic

conditioning programs (Crossley, 2012).

3.1 Factors Influencing Program Development in the Base

Conditioning Phase

3.1.1 Current injury

If an athlete is currently recovering from an injury, treatment of this injury must

become the full intention of the base-conditioning program (Chek, 1998). Depending on

the injury type, with the correct exercise selection, one can progress towards the goals

of base conditioning while treating the injury simultaneously (Chek, 1998). In case the

coach  is  not  completely  confident  about  his  exercises  selection,  he  could  plan  in

cooperation with medical professionals (Chek, 1998).

3.1.2 History of injury

Previous  injuries  should  always  be  considered  when  planning  an  exercise

program of any type. Carry-over effects of past injury often affect the athlete's ability to
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perform  exercises  correctly  and  to  make  it  through  the  season  uninjured

(Poliquin,1989). History of prior injury will alert the coach of the areas that he needs to

pay attention to.

3.1.3 Current level of core strength and stability

Movements  of  the  extremities  require  stabilization  from  core  musculature

(Poliquin,1989).  The ability to achieve progress in a base-conditioning program and

beyond is directly related to core function (Brooks, 1998). To be more specific, loads

handled by the upper and lower extremities must be stabilized and controlled by the

core (Brooks, 1998). Loads that are not stabilized and controlled by the core, create

stress  in  passive  stabilizers  of  the  spine  and  usually  lead  to  short  and  long  term

dysfunction (Chek, 1998). In other words, explosive movements of the upper and lower

extremities  must  be  stabilized  in  the  core  to  assure  maximal  performance  of  the

extremity and minimal destruction of spinal structures (Chek,1998).

It is important to consider the core requirements of parkour/freerunning athletes.

Traceurs require very high levels of core functional strength for both performance and

protection of joint structures (Ford, 2016). Core requirements are high, not only because

a traceur performs movements in all three planes (frontal, sagittal, transverse), but also

because he has to deal with unpredictable surfaces, either due to weather conditions

(muddy, slippery) or poor environmental structure conditions (unstable railings) (Ford,

2016). Moreover, core stability demand is increased because a traceur has to deal with

symmetrical and asymmetrical extremity loads, as well as high-velocity swings of his

extremities when performing jumps or flips (Chek, 1998).

Unfortunately, most coaches do not undergo orthopedic assessments with their

athletes,  due to low knowledge levels.  To be more specific,  not many coaches fully

understand physiotherapist's reports or use a goniometer to take measurements. When

developing a base conditioning program, the factors that must be considered are current

injuries  and history of  injuries,  as  well  as  the current  level  of  core  and extremities

strength and stability (Poliquin,1989).
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3.1.4 Current level of extremity strength and stability

The  inability  to  stabilize  an  upper  or  lower  extremity  can  and  will  hinder

progress and exercise selection (Chek, 1998). For example, poor extremity stability can

cause progress-inhibiting dysfunctions such as hip or shoulder joint impingement, or

even knee pain and ankle sprains (Chek, 1998). It should be noted that if the coach is

unfamiliar with how to assess core and extremity strength and stability he should refer

the athlete to a sports certified physical therapist (Crossley, 2012).

3.2 Posture

Many conditioning specialists and coaches either ignore or poorly understand the

complex topic of posture. Prior to beginning any base conditioning phase, posture must

be evaluated and corrective measures must be taken (Poliquin,1989).  Developing an

exercise program on a foundation of  poor posture will  cause further  damage to the

athlete's musculoskeletal system (Ford, 2016).

All abnormalities and dysfunctions regarding posture should be corrected during

the  base  conditioning  phase  (Poliquin,1989).  That  is  because  the  musculoskeletal

system functions most efficiently when movement is coming from a position of ideal

posture  (Poliquin,1989).  An  athlete  with  ideal  posture  has  optimal  length-tension

relationships  between  agonists,  antagonists,  neutralizer  and  stabilizer  musculature

(Poliquin,1989). Also, as Chek (1998) says: “Ideal posture encourages maintenance of

concentric joint motion and an optimal instantaneous axis of rotation”.

Moreover,  it  should be mentioned that  posture plays  a  significant  role  when

athletes develop motor engrams. An engram may be defined as “a neurophysiological

phenomenon  that  contains  the  motor  information  necessary  to  perform  a  complex

movement” (Mooney, V. & Gatchel, 1993). When motor engrams are developed from

positions  of ideal  posture for any given exercise,  the nervous system seeks  optimal

realignment during and after any exercise or movement (Poliquin, 1989). Posture can

also be defined as “the position from which movement begins and ends” (Chek, 1998).

To be more specific, when a traceur is trained to squat with optimal structural

alignment, his nervous system will seek this same posture as a foundation from which to
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perform the squat during any given sport activity, such as a broad jump or a landing

from a drop (Ford, 2016). This programming serves to protect joints and encourage the

use of the muscle groups most suited for the task at hand (Ford, 2016). Ideal posture,

also,  allows  optimal  distribution  of  loads  through  the  musculoskeletal  system  and

prevents faulty alignment of joints (Ford, 2016). Also, ideal posture or joint centration

allows maximal use of force (torque) generators in all length of the muscle.

3.3 Muscle Imbalances in Parkour Athletes

Nearly all  sports  cause characteristic muscle imbalance patterns. The body is

predisposed  to  muscle  imbalance  due  to  the  nature  of  tonic  and  phasic  muscle

relationships (Crossley, 2012). Individuals muscle imbalances must be addressed early

in the base conditioning phase and be corrected by corrective stretching and exercises

otherwise the likelihood of both muscle and joint injury will increase as the volume

and/or  the  intensity  of  the  conditioning  program,  participation  in  sports  increases

(Chek,1998).

To be more accurate,  most  common imbalances  in  sports  such as  boxing or

wrestling are usually the forward head, rounded shoulders, prorated arms and increased

thoracic  kyphosis (Boyle,  2014).  Likewise,  the most  often muscle imbalances  noted

within gymnasts (and theoretically traceurs) are the forward head, rounded shoulders,

pronated  arms  and  increased  thoracic  kyphosis  coupled  with  hyperlordosis  of  the

lumbar spine (Chek, 1998).

3.4 Flexibility

The need or the time spent  performing corrective stretching is  related to the

number and significance of the findings from the assessments of posture and muscle

length/tension  relationships  (Brooks,  1997).  The  coach  needs  to  understand  the

flexibility  requirements  of  parkour/freerunning  to  determine  the  degree  of  needed

flexibility (Brooks, 1997).

The percentage of time spent stretching is highly dependent on the severity of an

individual's muscle imbalance. Since traceurs have a limited amount of time available
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for training, care must be taken to prioritize time spent stretching rather than exercising

(Chek, 1998).  As muscle imbalance is corrected and posture alignment restored,  the

balance  may  be  shifted  toward  more  exercise  and  less  stretching  (Chek,  1998).

Flexibility assessments must be performed to assure a balanced program and optimal

long-term results (Poliquin,1989).

3.5 Training age

Training age is  determined by years  spent  consistently performing resistance

training. For example, if an athlete has been regularly performing resistance training for

two years with no significant illness or set back he is considered to have a training age

of two (Chek, 1998).

Programs at  all  stages  should take into consideration the training age of  the

athlete.  That  is  because,  as  an  athlete  progresses  in  training  age,  he  will  achieve  a

greater percentage of his genetic potential (Crossley, 2012). This means that the greater

his training age, and the greater the genetic potential achieved, the more advanced his

conditioning program must be (Crossley, 2012).
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Chapter 4 

4. Performance limiting factors analysis

Many coaches  often  bypass  the  step  of  needs  analysis,  leading  this  way to

mediocre  results  (Poliquin,  1989).  Needs  analysis  is  necessary  for  discovering  the

qualities that make a great performer and then to develop a program to improve those

qualities  (Poliquin,  1989).  A coach  should  not  necessarily  simply  analyze  a  great

performer and try to improve what he does not do well. For years coaches have been

trying to improve the aerobic capacity of explosive athletes (Bowerman, 1991). The

result  seems to be that  athletes  have a  higher  oxygen uptake but  no real  change in

performance (Bowerman, 1991). The following factors must be taken into account, to

perform a needs analysis:

4.2 Environment

Exercise  selection  and  training  methods  are  heavily  determined  by  the

environment in which athletes train and perform. One major environmental factor is the

weather.  Weather  will  affect  training  surface  conditions.  In  case  of  rain,  smooth

surfaces,  such  as  marble  slabs  or  handrails,  will  become  more  slippery  and

unpredictable  (Witfeld,  2013).  This  environmental  change  increases  the  demand  for

incorporating  exercises  including  unstable  surfaces  (stability  ball,  half  foam  roller,

Reebok® core board) in the training program (Boyle, 2014).

Another  significant  environmental  factor  is  hand-holding or  grip.  In  parkour

hand-hold or grip is a product of the environment and it can have any shape or form

(Ford,  2016).  Thus,  integrating  grips  with  larger  diameter  while  performing  other

exercises (pull-ups on a thick bar), not only highly benefits the athlete's climbing skills,

but it also makes the training session less time consuming (Boyle, 2014).

The surface on which the athlete must perform his sport has an impact on his training

program. Specifically, since traceurs train on spots that are surrounded by slippery and
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narrow surfaces, like handrails, they require more conditioning of the stabilizers than

training for other surfaces, such as grass (soccer) (Ford, 2016). To be more specific,

training a parkour athlete will require the accomplishment of high levels of functional

strength (Henry,  2017).  In  summary,  “the less  secure the  training surface,  the more

balance, and stabilization is needed for maximum performance” (Chek, 1998)

Lastly, since parkour usually takes place in the outdoors, when it gets dark, street

lights are not always granted to provide adequate light for the whole training spot, thus

vision may be restricted (Ford, 2016). With this in mind, parkour athletes must have

increased levels of balance, coordination and functional strength. One variation that can

be integrated into training, to challenge the athlete's balance, is performing a balancing

or coordination exercise with eyes closed (Gerling, 2013).

4.3 Biomotor Abilities

       The word “biomotor” comes from the words “bio” which means “life” and “motor”,

which means “movement” or “to move”. Biomotor ability is a term, which refers to the

various  possibilities  or  qualities  of  movement  required  to  perform  any  given  task

(Bompa, 2009). There are eight main biomotor abilities, which compose most of the

ingredients of movement and they are strength, power, endurance, speed, coordination,

flexibility, agility and balance (Bompa, 2009).

       An attempt to clarify and simplify the needed biomotor requirements of any given

task can be made by rating the biomotor demand on a scale of 1-10 (Chek, 1998). Once

the coach has determined what the demands of the sport are, he must rate the athlete

(Table  1).  The  athlete's  score  will  be  based  upon  the  coach's  testing,  assessment,

perception, and understanding of their unique ability (Chek, 1998).

       A coach should evaluate the athlete's  optimal biomotor abilities based on the

performance of other athletes who have an optimal level of expression of a specific skill

(Chek, 1998). To be more specific, if a powerlifter is the optimal expression of strength

then he is a 10. Similarly,  an Olympic lifter is the optimal for power, a sprinter for
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speed,  a  judo  black  belt  for  agility,  a  tight  rope  walker  for  balance,  a  juggler  for

coordination,  a  marathon runner  for  endurance  and a  gymnast  for  flexibility  (Chek,

1998).

       To better appreciate biomotor abilities and their contribution to any given sport,

consider the following example:

       Compare a parkour athlete to a 40m sprinter (Table 2). It can be noted that the

parkour athlete requires all the biomotor abilities of a sprinter, but he must have greater

levels of agility, balance, coordination, and flexibility to perform his task. A parkour

athlete is a sprinter who must be able to sprint in any direction, have the coordination to

perform different tasks with various body segments at  any given time and have the

flexibility and power to jump over and around obstacles (Henry, 2017).

Table 1

Biomotor Ability Optimal Athlete's Score

Strength 8 (Insert athlete's score)

Power 8 (Insert athlete's score)

Speed 10 (Insert athlete's score)

Agility 8+ (Insert athlete's score)

Balance 9 (Insert athlete's score)

Coordination 8 (Insert athlete's score)

Endurance 4 (Insert athlete's score)

Flexibility 7+ (Insert athlete's score)

Total 62+/80 (Insert athlete's total score)
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Table 2

Biomotor Ability Optimal

Parkour Athlete 40 m Sprinter

Strength 8 8

Power 8 8

Speed 10 10

Agility 8+ 5

Balance 9 5

Coordination 8 5

Endurance 4 4

Flexibility 7+ 6

Total 62+/80 51/80

4.4 Exercise Selection

       Exercise  selection  is  a  topic  that  seems  to  trouble  even  the  most  elite  of

conditioning specialists.  A lot of confusion has been caused by advertisements from

equipment  manufacturers,  claiming that  their  machine is  the best  (Brooks,  1997).  A

large number of articles written by people classed as experts, state that their program is

the best (Brooks, 1997). 

       Even though there are thousands of different exercises, many exercise specialists

strength  train  their  athletes  the  same  way  they  train  themselves  (Poliquin,  1989).

Undoubtedly,  this method may benefit  some athletes but it  may create problems for

others. These problems can be easily avoided by following these basic guidelines for

selecting exercises: 

– Muscle imbalance findings must influence exercise selection. The alternative is

chronic, reoccurring muscle and joint injury (Boyle, 2014).

– The  sport  being  performed  will  serve  as  the  foundation  from  which  the

biomechanical assessment will determine exercises selected (Brooks, 1997). 
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– The  sport  being  performed  will  serve  as  the  foundation  from  which  the

biomechanical assessment will determine exercises selected (Brooks, 1997). 

– The athlete's goals will influence exercise selection, but should not be the only

driving force behind the selection process (Chek, 1998). In many instances, an

athlete's goals may not be the best thing for their musculoskeletal health (Chek,

1998). 

– Orthopedic  injury  will  certainly  hinder  exercise  selection.  Athletes  with

incomplete recovery from injury can be very easily re-injured.  Since athletes

usually ignore pain, persist with their training, often end up broken physically

and mentally. Thus, the athlete's goals must not be the only driving force (Chek,

1998) (Brooks, 1997).

4.5 Biomechanical Analysis and Exercise Selection

       It is easier to give an athlete a strength training program straight out of a sport-

specific weight training book than to perform a biomechanical analysis. The analysis

must be done to create an exercise program according to the athlete's goals and current

physical and mental status.

       Many sports look very complex when trying to analyze them. For example, parkour

and  freerunning  are  quite  complex  in  its  variety  of  unilateral  movement  patterns,

performing surface, obstacle interaction and high speed of movement. On the other side,

sports such as rowing, are relatively simple. Rowers simply pull and recover repeatedly.

All sports can be broken down into what Schmid (1999) calls “the seven Primal Pattern

Movements”. These Primal Pattern Movements are: 

1. Squatting

2. Lunging 

3. Bending 
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4. Pushing 

5. Pulling 

6. Twisting 

7. Gait (walk, jog, run)

       These movements are called “Primal” because, all movements, no matter how

complex, take origin from one of these seven patterns; much like we as modern human

beings developed from the primal man (Schmid, 1999).

The squat pattern:  Although the primal man used to pick up big stones to crack his

coconuts open, squatting was a necessary movement in his everyday life. His activities

were mainly ground-based. Primal man would frequently squat to harvest, work, eat and

even rest (Chek, 1998).

The  lunge  pattern:  Carrying  food  home  to  feed  his  family  while  stepping  over

obstacles, was one of the many situations in which primal man performed the lunge

pattern (Chek, 1998). The primal man also used the lunge during hiking, climbing and

work-related activities, such as building or harvesting. 

The bend pattern: “Bending is  a  movement pattern where one bends the torso by

hinging the hips” (Chek, 1998). Cooking, gathering,  and building were some of the

hundred situations in which the primal man had to bend for daily (Chek, 1998).

The push pattern: Primal man had no bench press to strengthen his pushing muscles;

he did it  through exposure to  the duties  associated with survival  (Chek,  1998).  His

duties  were  centered  around  hunting,  gathering  food,  and  building  and maintaining

shelter (Chek, 1998).

The pull  pattern: Primal people had to pull  on vines,  branches,  and various plants

daily. Also, after downing an animal he had to pull it  back home to feed his family

(Chek, 1998). Consequently,  the pulling motion was essential for the survival of the

primal man.
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The twist pattern: For the primal man to survive he had to hunt animals by throwing

spears, rocks or bones (Chek, 1998). This and various other activities are examples of

the twist pattern the primal man was using.

(Fig. 1 Chek, P. (1998) Primal Patterns, Chek Institute)

       To determine the biomechanical characteristics of a sport, one should consider

which of the Primal Pattern movements is dominant. In complex sports such as parkour,

one can find all primal movements and many variations of them. An ascending variation

of  a  primal  pattern  in  a  complex  sport  would  be  a  progression  (Chek,  1998).  For

example,  in  parkour,  the  lunge  is  performed  forward,  backward,  sideways,  with  an

ipsilateral and/or contralateral torso twisting and on an unpredictable surface (Gerling,

2013). These factors are an ascent over a regular lunge for the following reasons: 

1. Reduced base of support due to narrow surface. Reducing the base of support

increases nervous system activation in an attempt to preserve and protect the

organism by balancing body segments (Poliquin, 1989)

2. Rotation forces coupled with lunge require greater  involvement of the nervous

system (Witfeld, 2013) 

3.  The  fact  that  the  training  surface  varies  in  width,  shape,  and predictability,

increases the requirements of neutralizer and stabilizer functions and nervous

system involvement (Boyle, 2014). 

       It can be noted that the standard lunge would be a significantly less challenging to
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the parkour athlete's nervous system relative to his training environment. This example

indicates why a parkour athlete may be selectively progressed in the lunge exercise. 

4.6 Exercise Modification

       To choose the most effective exercises, the coach should be aware of the physical

capabilities of the athlete. Unfortunately, many beginner athletes are not able to perform

a Primal Pattern movement because of poor nervous system development which may be

caused by overexposure to machine training, over-utilization of single-joint exercises or

chronic exposure to cyclic exercises (Brooks, 1997). Moreover, beginner athletes have

difficulty  performing  Primal  Pattern  exercises  as  they  are  unable  to  stabilize  body

segments, usually due to lack of exercise (Chek, 1998). 

       When the coach is dealing with an athlete who cannot perform a Primal Pattern, he

must determine how to descend as little as possible with the exercise. If the descent

exceeds the required level, the will be no improvement in function. On the other side, if

a coach ascends an athlete early, the risk of injury increases (Ford, 2016). 

4.6.1 Descending Exercises

       In the book “ Scientific Back Training” Chek (1998) uses the term “isolate – then

integrate”. Although, it is best to avoid descending to the point of isolation, sometimes

is necessary. For example, when an exerciser constantly uses exercises including the leg

press  or  the Smith machine.  Leg strength is  developed out  of proportion with back

strength, and the nervous system does not have to balance the body over the base of

support (Boyle, 2014). 

       In this case, a coach should consider adding an exercise that isolates the missing

function. In this case, a Romanian deadlift, good morning or back extension could be

used.  After  the  back  and  hip  extensors  have  been  strengthened,  the  athlete  should

reattempt the Primal Pattern. Furthermore, machine training should be stopped and the

athlete should focus on improving balance and coordination to the point where a free

bar squat can be performed  (Gerling,  2013)  and progress upward in resistance from
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there.  Back and hip extensor isolation exercises could be added after squatting.  The

athlete should also progress from a stable machine exercise (Smith machine) to a less

stable, but still supported exercise, such as a wall squat with a Swiss ball behind the

athlete (Boyle, 2014). The support should be decreased as the athlete progresses.

4.6.2 Ascending Exercises

       In the base conditioning phase, a parkour athlete should stick to Primal Patterns.

Once  the  athlete  has  developed  enough  muscle  mass  and  strength,  they  can  be

progressed to a Primal Pattern exercise or beyond, depending on the sport's functional

demand (Chek, 1998). Ascending exercises allow the athlete to integrate the strength

developed  on  simpler  exercises  with  associated  body  segments  that  must  learn  to

stabilize and contribute to the execution of the movement (Boyle, 2014). 

       The key component that must be understood by the coach is that once an exercise is

selected, he must determine where to begin and how to progress that exercise to achieve

the desired outcome (Chek, 1998). “Table 3” lists Primal Patterns with 3 levels of ascent

and descent, giving the coach an idea on how to progress exercises. 
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Table 3.

The Primal Patterns

and

Three Levels of Ascent and Descent.

Third
Descent

Second
Descent

First
Descent

Primal
Descent

First 
Ascent

Second
Ascent

Third
Ascent

Smith
Machine

Swiss Ball
on wall

Holding
Support SQUAT

1 leg Balance
Board

Standing
on Swiss

Ball

Smith
Machine

2 arm
support

Single arm
hold

LUNGE Walking Jumping Wobble
board
lunge

Seated Kneeling Support by
Spotter

BEND Bend one
leg

Bend on
move 

Bend and
generate/
receive
force

Lying or
Seated-

fixed axis

Lying or
seated Braced PUSH

Single
Arm

Multi-
plane

Multiplane
with step

Machine
with fixed

axis 

Lying or
seated Braced PULL

Single
Arm

Multi-
plane

Multiplane
with step

Seated on
machine 

Seated on
Swiss Ball Kneeling TWIST

Twist with
weight
shift

Weight
shift and

step

Weight 
shift, step,
generate/
receive 

force

(Table 3. Chek, P. (1998) Primal Patterns, Chek Institute)

30



4.7 Analyzing the Demands of Parkour Athletes

       Before a coach starts designing an effective training program, he must analyze and

understand the demands of the sport. Individual sports such as parkour or gymnastics

rely primarily on speed and power (Boyle, 2014). The dominant parkour athletes are not

the ones with the best endurance or flexibility, but the ones that can move the most

efficiently and explosively. “Speed and agility are the most prized qualities in almost

every fast-paced power sport” (Boyle, 2014).

        Many athletes whose sport requires explosive movement, perform poorly because

of the misconception that cross country running is a suitable supplementation to their

training (Boyle, 2014).  Even if a parkour athlete runs kilometers during his training,

those  kilometers  are  a  series  of  sprints  interspersed  with  a  series  of  walks  or  jogs.

Running long distances is not always the most efficient way  to condition athletes who

aim to run short distances or to sprint repeatedly (Boyle, 2014). 

       According to a method a concept called sport-specific training, the best way to

condition for a sport is to train using the same energy systems demanded in playing that

sport (Boyle, 2014). If the sport contains sprinting and jumping, then the training should

also  contain   sprinting  and jumping  (Boyle,  2014).  Although conditioning  plays  an

important role, one should train for the sport by lifting weights, jumping and sprinting

and not run cross country, except if he wants to become specialized in cross country

running as an athlete(Boyle, 2014). 

4.7.1 Key  Questions for Analyzing Parkour Needs

       According to Boyle (2014), there are some specific questions one should consider,

to evaluate what needs to be developed during training. Asking these questions will give

the coach a clear picture of which kind of training to focus on and which one to avoid.

The questions are the following: 

31



“Does the sport require sprinting or jumping?”

       Yes, parkour requires sprinting and jumping, indicating that lower body strength

(single-leg and double-leg varieties) is critical. Plyometric training and Olympic lifting

could also be used to improve those qualities. 

“Are you required to stop and start frequently in your sport?”

       Parkour practitioners have to redirect their movement multiple times during a

training session. This shows that agility and coordination are attributes all elite parkour

athletes train frequently and own. 

“How long is the event, or how long does a play last?”

       The performance duration in competitions usually lasts from 10 to 30 seconds, 

indicating that the anaerobic phosphagen and glycolytic are the energy delivery systems

which are mainly utilized (Bompa, 2009). Consequently, the training that is going to be

most  beneficial  for  parkour  athletes  is  the  one  focusing  on  using  these  specific

anaerobic energy delivery systems. 

“Do they jog for extended periods (more than five minutes)?”

        As mentioned before an athlete's routine will usually last around 10 to 30 seconds.

This period is consisted mainly of sprinting and explosive jumping, meaning that there

is no reason incorporating long-distance running into the training program, except if the

aim is to develop general conditioning. 

“Does an athlete’s speed and power place him in the top 10 percent of athletes in

his sport?”

       Speed and power are essential for almost all sports and parkour is no exception.

According to Boyle, if males cannot complete a 10-meter sprint under 1.65 seconds and
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jump vertically 86 cm, or if females cannot run a 10-meter sprint in under 1.85 seconds

and jump 64 cm, then the athlete can always use more speed and power. 

4.7.2 Primal Patterns in Parkour

       The main Primal Patterns used in parkour are squatting and lunging. Movements

that contain bending, pushing, gait, pulling and twisting are being used as well but in a

lower intensity and frequency than lower body.

       Specifically, squatting is used in explosive broad jumps with accurate landing (also

known as “precision jumps”) and often are multi-directional with narrow or slippery

landing surface (Ford, 2016). Eccentric strength of the muscles, used during squatting,

is  essential  as  well,  due  to  the  high  amount  of  loading  they  are  exposed  to  when

absorbing impact from a drop jump to protect the joints and ligaments (Ford, 2016). 

       Lunging is one of the most necessary movement patterns in parkour. The take-off

phase of  vaults running jumps or strides are some parkour movements that require a

strong and explosive lunge pattern. The lunge is being performed in all directions and

often on narrow surfaces or vertical walls (Ford, 2016). For example, lunging on narrow

surfaces could refer to performing strides on rails, while lunging on a vertical wall could

refer to performing moves such as the “tic-tac”, which is the term for pushing off a wall

with the balls of the feet to gain height (Gerling, 2013).

       As mentioned before, upper body movements do take place in parkour training but

not  as  much  as  the  lower  body does  (Ford,  2013).  The  bending  pattern  is  usually

connected with the squatting pattern while performing precision jumps since the athlete

has to lean forward before jumping to gain maximum distance.  Although horizontal

pushing  is  not  happening  often  in  parkour,  downward  pushing,  when  the  feet  are

beneath the athlete, is used in activities such as climbing up and over a wall (Ford,

2013).  Regarding the pulling pattern,  mainly the vertical  pulling motion is  used for

climbing up walls and is usually trained with a pronated grip for better skill transfer

(Ford,  2013).  Twisting movements  are  used in  both basic  and complex movements.
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Twisting  moves  are  used  increasingly  more  as  the  athlete  progresses  since  these

movements  increase  the  demand  for  coordination,  space  awareness  and  are  more

aesthetically pleasing (Gerling, 2013). On the other hand, basic movements such as the

“arm-hang to arm-hang” and various other moves used for direction  change, usually

require a level of twisting of the torso. 
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Chapter 5

5. Specificity Phase 

       The specificity phase has an increased emphasis on exercises specific  to the

demands  of  the  athlete's  sport.  If  parkour  athletes  are  preparing  themselves  for  a

competition, the specificity phase generally begins one meso-cycle (4-6 weeks) before

(Poliquin, 1989). If one is practicing parkour for other reasons other than competing, it

begins when the goals of the base conditioning program have been met. 

5.1 Choice of Exercises 

       As the athlete progresses out of base training and into the specificity phase, care

must be taken to select exercises that are most likely to achieve the desired outcome.

This is done most effectively by returning to the athlete's needs analysis. During the

athlete's needs analysis, the primary movements have been broken down, determining

which of the primal movements are most and least  dominant.  Having selected these

primal patterns, the coach should evaluate the athlete's ability to perform these patterns.

Their  ability  or  inability  to  perform the  selected  primal  patterns  will  influence  the

selection of either an ascending or descending base pattern (Chek, 1998).

       Once the athlete can perform the key primal patterns with loads appropriate for

their sport, it is time to further his specific sport movement patterns. Careful analysis

will indicate that all movements are either a primal pattern or a combination of primal

patterns  (Chek,  1998).  For example,  a traceur  must  perform the climb-up numerous

times per training  (Ford, 2016). The climb-up is a combination of a pull and a push.

Another way to analyze the movement is to determine what is not present, which in this

case is: a lunge, a twist, a squat. 

       It should be noted that a coach should not attempt to create exercises which have
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too much biomechanical complexity to effectively apply the overload principle  (Chu,

1998).  Effectively  overloading  exercises  with  complex  joint  mechanics  would

potentially raise the possibility of injury (Crossley, 2012). For the athlete's safety, any

complex  movement  should  be  broken down into  its  primal  movement  patterns  and

progressed  or  regressed  as  needed  to  meet  the  athlete's  ability  level  (Chek,  1998).

“Overloading an athlete too soon is a fast way to injury” (Chek, 1998).

5.2 Number of Exercises

       “The number of exercises a coach assigns can either make or break the athlete”

(Poliquin,  1989).  Since  progression  into  the  specificity  phase  requires  having

accomplished base objectives, there is more time to be specific. As a rule of thumb, a

coach should choose 4-6 key exercises during the specificity phase (Chek, 1998). 

       The  following considerations  should be  taken when deciding the number of

exercises during specificity phase: 

– There  should  be  an  inverse  relationship  between  time  spent  in  technical  or

tactical  training  and  time  spent  performing  strengthening  and  conditioning

(Henry, 2017). As the athlete must be able to recover and respond. 

– If too many exercises are given, the chance of injury rises. The body can handle

and recover  from a specific amount of stress.  It  is  scientifically proven, that

when  the  body is  stressed  beyond  its  “natural  restorative  capacity”,  cortisol

levels rise relative to testosterone and related anabolic factors (Chek, 1998). This

results  in  catabolic  activity,  retarded  recovery  and  low  performance  (Chek,

1998). 

– “Specificity is reduced when too many exercises are performed” (Chek, 1998).

The body can adapt only to a certain amount of stimuli at high levels. This is

why elite  athletes  must  spend a large  number of  hours  working one skill  to

master it. 
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– A coach should be aware of the amount of trauma the athlete is taking. As the

level of physical trauma rises, recovery from all aspects of training slows down

(Chek, 1998). This is why a coach should minimize the number of exercises

performed to only the key exercises.

5.3 Contrast Method and Combination Training Method

      Athletes can maintain strength and develop power using these methods, whenever

the time is limited. These methods allow training adaptations to happen at a variety of

joint speeds and a low amount of exercises per training session (Boyle, 2014). 

5.3.1 The contrast method 

       The contrast training method refers to the performance of 2 exercises, one after

another,  with  vastly different  loads.  This  method uses  the  effects  of  a  phenomenon

called “Post-Activation Potentiation” (PAP). This phenomenon describes using a heavy

load  exercise,  to  improve  the  subsequent  performance  of  the  following  light  load

exercise.  The PAP phenomenon works because when an athlete performs a heavy load

exercise, the nervous system is being stimulated (Zatsiorsky, 2006).  Subsequently, more

muscle fibers can be recruited during the following exercise, allowing a  supra-maximal

performance for a short period of time. Some of the contrast training specifics are the

following:

– It is crucial to select exercises with similar “force vectors”. For example, a hip

thrust could be coupled with a horizontal jump or a squat with a vertical jump

(Zatsiorsky, 2006).

– The initial exercise load should be more than 80% of the athlete's 1RM and the

follow-up  exercise  load  should  be  very  light  and  the  movement  must  be

explosive ( Kraemer, 2006).

– A coach should also aim for low levels of volume. This could refer to 2-3 sets of

37



1-5 reps, to avoid any fatigue issues (Zatsiorsky, 2006).

– The rest  periods  that  are  going  to  take  place  between  each exercise,  should

optimally last 4-8 minutes. However, if these rest periods are not practical for

time consumption reasons, then at least 2 minutes is practically recommended

(Kraemer,  2006). 

       It should be noted that contrast training should be implemented in a phase of

training that the athlete is working on explosive power and heavy loads as well. This is

also  known  as  a  “fast  power”  phase  and  is  focusing  on  both,  strength  and  power

(Brooks, 1997). 

       An example of this training method could be performing 3 repetitions of front

squats at an 85% 1RM intensity, followed by a 3-minute rest and then 3 max effort drop

jumps followed again by 3 minutes of rest (Chek, 1998). 

       The quality of the exercises must be kept high and the athlete should feel ready for

every set (Boyle, 2014). Fatigue can reduce the quality of the movement, this is why it

is critical to avoid too little rest or too much volume during training (Boyle, 2014). 

5.3.2 Complex Training 

       This training method is similar to the contrast method mentioned previously since

they both take advantage of the PAP phenomenon. Complex training consists of two

exercises with similar biomechanical movements. The first exercise should be a high-

intensity exercise (70-85% 1RM) and the second one should be an explosive medicine

ball exercise or a plyometric exercise (Chek, 1998). There is a slight difference between

complex training and the contrast method. In the contrast method, the athlete performs a

heavy load exercise (for example deadlifts) and then one set of a plyometric exercise

(for example broad jumps) and repeats that for a certain number of sets  (Zatsiorsky,

2006). On the other hand in complex training, the athlete completes all of his heavy load

exercise sets and then at another point in that session, he will perform a lower load or

plyometric movement (Chek, 1998).
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5.4 Integration of Plyometric and Maintenance of Strength 

The strength developed during base conditioning should be maintained while

implementing  a  sport-specific  program.  Because  in  parkour  there  is  a  demand  for

explosive  strength,  many  coaches  choose  to  use  Olympic  style  lifts  as  their  main

exercises  (Brooks,  1997).  The rest  of  the  training  time  available  is  spent  on  sport-

specific  resistance  training  drills,  such  as  plyometrics  and  medicine  ball  training

(Brooks, 1997).

The progression guidelines of plyometric and medicine ball training drills must

be respected by the conditioning specialist because these forms of exercises are related

to high impact forces and high speeds of concentric and eccentric movements  (Chek,

1998). It is always better to give less than more when implementing any type of speed –

explosive training technique (Chek, 1998). The reason this should happen is the fact that

connective  tissues  heal  at  a  rate  six  times  slower  than  muscle  tissue  (Chek,  1998).

Disrespecting the guidelines can cause  Achilles tendon, knee and low back problems to

athletes.
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Chapter 6

6. Ground-Based Movement

As mentioned before, parkour contains a wide variety of movement and many of

those movements use the ground as an obstacle. The ground is considered an obstacle

because sometimes an open expanse of ground is what stands between the athlete and

where he wants to go  (Henry, 2017). The conditions dictate what type of movement

works best, since the distance can vary, from a few meters to several kilometers. Also

the ground could be flat or contain a slope, such as a hill or flight of stairs. 

From crawling to sprinting to jumping, there are a variety of ways one can move

from point A to point B. In the following chapter, a closer look will be taken on the best

options there are, coupled with some recommendations about how to get stronger with

each one.

6.1 Quadrupedal Movement

“Quadrupedal  movement  (QM)  refers  to  form of  locomotion  that  uses  four

points  of  contact  on the ground” (Ford,  2016).  Opposite  to  bipedal  movement,  QM

lowers the center of gravity, stabilizing the body and making it useful for dealing with

steep surfaces  (Henry, 2017). It could also be used to crawl through a tunnel or other

obstacles with low clearance (Ford, 2016).

QM is considered to be, not only a functional skill but also a full body exercise.

The following QM variations could be introduced to any athlete's program with the

prerequisite of performing them with proper technique (Ford, 2016). 

While performing these exercises the main attention should fall on advancing the

opposite limbs together in a reciprocating motion (Chek, 1998). Meaning that when one

hand goes forward, so should the opposite leg in a  contralateral pattern (Chek, 1998).

Just like walking or running.  
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This opposite-limb coordination, helps the athlete's body be more stable and efficient,

by spreading his weight out evenly. 

6.1.1 Army Crawl

(Pic. 1) Army Crawl

Application: The army crawl is a method of locomotion that is being performed while

being very close to the ground. It is useful when one needs to go through or under a

tight space, such as a small gap under a fence or a gate (Ford, 2016). 

Technique: In the army crawl, the athlete should start by laying his entire body flat on

the ground, chest down with one knee touching the elbow of the same side arm (Ford,

2016). As he begins to crawl, moving his opposite-limbs together, he should focus on

touching his knee to his elbow on each step (Ford, 2016). This exercise is most effective

when the athlete keeps his body as close to the ground as possible  (Ford, 2016). This

movement can be performed forwards as well as backwards. 
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6.1.2 Basic QM

(Pic. 2) Basic QM

Application: Basic QM is a full body exercise and is usually incorporated in warm-up

routines. Moving on all four limbs allows practitioners to pass beneath obstacles that are

too low to run beneath, and it is also useful for transitioning from the ground to a more

upright position (Henry, 2017). 

Technique: Starting on the ground, the athlete should support himself on his hands and

feet, with four points of equal weight distribution. The spine should remain neutral and

parallel  to the ground and the athlete's  belly button should be gently drawn inward,

toward his spine to activate his inner stabilization system (Chek, 1998). Ask the athlete

to advance one hand and the opposite foot at the same time, and repeat the motion with

other limbs, in a reciprocating pattern (Ford, 2016). When the forward motion becomes

easy,  then  try  gradually  speeding  up  the  movement  (Ford,  2016).  For  a  different

challenge, reverse the motion to do basic QM backward. If performing this movement

on hands and feet is too difficult at first, the athlete can use a soft surface and perform

the movement on hands and knees (Ford, 2016).
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6.1.3 Stairset QM

Application: Although, the possibility of using this movement in a real-life situation is

very small, crawling up or down a set of stairs is a useful exercise for building upper

body pushing strength (Henry, 2017). 

Technique:  Beginners  should  start  at  the  top  of  a  flight  of  stairs  and  work  on

developing the strength to do basic QM down to the bottom. The athlete should keep his

hands beneath his shoulders for optimal alignment. Intermediate athletes can progress to

doing backward QM up the stairs (Ford, 2016). Starting at the bottom in the basic QM

position, with the feet placed on the stairs and the hips pointing upward, the athlete

should work on simultaneously moving his opposite hands and feet to climb backward

up the stairs. Since the athlete's arms will be propelling him upward, it is very important

to use correct body mechanics for maximal effectiveness (Ford, 2016). 
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6.1.4 Crab Walk

(Pic. 4) Crab Walk                                                                                                        

Application:  Crab walk could be thought as basic QM with the chest facing the sky

rather than down to the floor. Most people default to this position whenever crawling

down a sharply angled obstacle or a steep, rocky slope (Henry, 2017). 

Technique: While sitting with the knees flexed, place the hands on the ground, near the

waist (Ford, 2016). Push the palms and feet into the floor to lift the hips off the ground,

and  start  to  move  forward  using  the  arms  and  legs.  Remember  to  coordinate  the

opposite hand and leg advancement,  but the athlete should feel free to perform this

movement backwards, sideways or, for challenging the hamstring's strength, up a hill or

staircase (Ford, 2016).  
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6.1.5 Push-up Crawl

Application: The push-up crawl is similar to the army crawl, as in order to perform the

move  the  athlete  has  to  keep  his  body  close  to  the  ground  (Henry,  2017).  This

movement imitates the movement of an alligator, by moving one knee to an elbow. The

main difference from the army crawl is that the hands and feet are the only points of

contact, and one completes a push-up at the end of every step (Henry, 2017). This move

is not a practical skill to use during obstacle training, but it is an effective exercise for

improving upper body pushing strength (Henry, 2017).   

Technique: To perform this exercise the athlete should get on the ground on all fours,

with  his hands and feet spread farther apart than how he started with basic QM (Ford,

2016). While reaching one hand forward along the ground, bring the opposite knee to

the elbow on that side (Ford, 2016). The athlete should also drop his chest to the ground

and perform an asymmetrical push-up before advancing the other limbs (Ford, 2016).
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6.1.6 Ground Kong 

(Pic. 5) Ground Kong

Application:  Although ground  kongs  are  a  QM  variation,  they  do  not  include  a

reciprocating motion between opposite-limbs  (Henry, 2017). Ground kongs are also a

prerequisite for building up to a kong vault over walls and rails (Henry, 2017).

Technique: To perform this exercise, start with the knees and ankles together in a full

squat, resting on the balls of the feet  (Ford, 2016). From this position, jump forward,

extending the trunk and reaching ahead with both arms  (Ford, 2016). After the hands

come in contact with the floor, bring both feet in between the hands, landing in the same

position as the starting one. From there the athlete can keep advancing forward in this

double  limb  motion  (Ford,  2016).  Variations  of  this  movement  include  doing  it  in

reverse or keeping the body in a pike position (legs straight) (Ford, 2016).  
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6.1.7 Squat Jump

(Pic. 6) Squat Jump

Application: Squat jumps are a basic exercise for building lower body strength and

power. They are also an effective conditioning exercise for absorbing impact on landing

(Ford, 2016). The smoother the athlete can lower himself into a squat from a jump, the

better the athlete will be able to manage his body mass with other types of landings

(Ford, 2016). 

Technique: Starting in a standing position, load the body into a half squat and quickly

explode upward using the push the legs and the swing of the arms (Ford, 2016). After

jumping  as  high  as  possible,  the  athlete  should  return  to  the  floor  softly,  allowing

himself to sink into a squat again (Ford, 2016). Preferably the athlete should land with

his arms loaded behind him so he can swing his arms again on the next jump  (Ford,

2016). The better the coordination of the arm swing with the takeoff, the more powerful

the jump. 
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6.1.8 Stairset Squat Jump

(Pic. 7) Stairset Squat Jump

Application:  Stairset  squat  jumps  is  another  valuable  exercise  when  it  comes  to

developing lower body strength and explosiveness. Also, by repetitively jumping and

landing up or down stairs, the leg muscles are forced to provide a higher power output

than on the ground (Henry, 2017).  

Technique:  Starting at the base of a flight of stairs, get in position for the first jump.

The athlete should swing his arms and launch himself above the closest stairs  (Ford,

2016). The athlete has to estimate how many stairs should he skip before landing softly.

One should also focus on gaining upward movement as much as horizontal  motion.

Variations of this movement include doing them up a hillside or a wheelchair ramp. This

movement can also be executed back down the obstacle, which will increase the impact

on the joints. This is why the athlete should monitor his knee alignment and start with

smaller jumps (Ford, 2016). 

48

11

1

1 2

3 4



6.1.9 Tuck Jump

 (Pic. 8) Tuck Jump

Application:  The tuck jump is similar to the squat jump, with the difference that, the

tuck jump emphasizes the knee-tuck at the peak of the jump (Ford, 2016). Improving in

this  exercise  will  give  athletes  the  ability  to  jump  onto  taller  obstacles.  Also,  this

explosive movement of the knees towards the chest, is a prerequisite for learning moves

such as a backflip (Ford, 2016). 

Technique: After sinking into a slight squat, jump as high as possible and tuck the legs

towards the chest at the apex of the jump. When dropping down, the athlete should

reach through his ankles to make contact with his toes before his heels strike  (Ford,

2016). The athlete should try to minimize the noise he makes when taking off or upon

landing (Ford, 2016). 
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6.2 Running and Jumping 

The natural order for children to move through the environment starts with

crawling and is followed by walking and running or any other bipedal movement.

Similarly, after a parkour practitioner learns QM and how to safely perform a

standing jump and land, he is ready to be exposed to more complex running and

jumping skills (Ford, 2016). 

For  the  following  exercises  the  athlete  should  keep  in  mind  that  the

contact time with the ground should be minimal and he should also remember to

keep the rebounds as quick as possible. This requires from the athlete to move his

legs quickly through three rapid muscle phases (Chu, 1998). The first phase is the

eccentric  absorbing,  the  second  is  a  short  isometric  at  the  bottom  of  the

movement and the third propels the athlete back upward and/or forward through

a concentric contraction (Chu, 1998). It should also be noted that these plyometric

movements  should  be  performed  with  caution  among  inexperienced  athletes

(Chu, 1998).
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6.2.1 Broad Jump

(Pic. 9) Broad Jump

Application:  The broad jump, also known as the “standing long jump”, is one of the

most commonly used movement performed by parkour athletes. The movement is used

for leaping across gaps of varying distance or for developing whole body explosion and

coordination.

Technique: While standing with feet shoulder-width apart, drop the body into a partial

squat and swing the arms behind. After swinging the arms forward, jump explosively

through the lower body and propel into the air (Chu, 1998). While being on the air, lift

the knees towards the chest and then extend the feet in front of the body, reaching for

the ground (Henry, 2017). For optimal skill transfer, it is preferable to strike the ground

with the front of the feet, rather than the heels (Henry, 2017). 
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6.2.2 Broad Jump to Single Leg Landing 

(Pic. 10) Broad Jump to Single Leg Landing

Application:  During parkour training, it is usual to have to stabilize and absorb the

impact of a jump with one leg more than the other. This is why the broad jump to single

leg landing is a practical exercise for developing single leg strength to control such a

landing (Ford, 2016).

Technique:  Do a partial squat, swinging the arms backward and then forward, before

pushing through the feet to jump in the air  (Ford, 2016). Right before landing bend at

the knee and tuck on foot behind  while prepering to land on the other leg (Ford, 2016).

The athlete should work on landing on the ball of the foot, as softly and silently as

possible. One should also keep his ankle, knee, hip and core muscles activated to absorb

the impact effectively (Ford, 2016). 

As the athlete progresses in this exercise, and feels comfortable with the basic

motion, he should aim to decrease his “time to stabilization” (Chu, 1998). This means

that upon landing the athlete should stand completely still, and minimize stabilization

time as much as possible (Chu, 1998). Faster and more efficient stabilization will help

minimize risk of injury and maximize force production (Chu, 1998). 
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6.2.3 Lateral Jump to Single Leg Landing 

Application:  Stabilizing against sideways motion is usually required by practitioners

when landing from a diagonal jump or when getting off axis because a spin or a turn

was  part  of  the  previous  movement  (Ford,  2016).  The  better  the  athlete  is  able  to

stabilize against sideways motion, the faster he will be able to transmit his momentum

forward again (Ford, 2016). During the lateral jump to single leg landing exercise, the

athlete should focus on eliminating unwanted movements, since the aim of the drill is

developing  stability  (Chu,  1998).  This  exercise  could  also  be  used  to  address

imbalances between the right and left leg.

Technique:  Start by standing on one foot and pushing into the ground to jump to the

other  side.  Land  softly  on  the  opposite  foot,  and  try  to  eliminate  any  undesired

movement at the knee, hip or trunk (Henry, 2017). The upper body should be as still as

possible, but the arms should have  switched position while airborne (Henry, 2017). The

athlete should concentrate on sticking the landing and avoid wobbling or hopping. Once

the landing is stuck, reverse the jump to return to the other side (Henry, 2017). As with

all  parkour  jumps,  land on the forefoot  and avoid collapsing the knee inward upon

impact  (Henry,  2017).  Lastly,  the interval from landing to becoming fully stabilized

should be kept to  minimum. 
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(Pic. 11) Lateral Jump to Single Leg Landing



6.2.4 Sprint 

Application:  Sprinting  is  a  whole  body  movement,  demanding  strong  legs,  core

muscles and arms. This movement is useful for getting across the ground as soon as

possible and it should be incorporated in every parkour practitioners training. 

Technique: Although there are many possible ways to start sprinting, once the athlete

starts  to  accelerate,  all  sprinting  techniques  are  similar.  The  athlete  should  start

accelerating with his head down and angled forward at the torso so that the legs push the

ground behind. After some steps, the chest will naturally rise to vertical  (Bowerman,

1991). While staying on the balls of the feet, swing the arms in sync with rapid foot

strikes to keep the speed up (Bowerman, 1991).
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(Pic. 12) Sprint



6.2.5 Bound

Application: Bounding is a simple and effective way to develop leg strength. In order

to  perform this exercise, the athlete should focus on elongating the strides of his sprint,

and try to push the ground behind him for maximum distance on each step (Bowerman,

1991). Parkour athletes use bounding to travel through series of obstacles that are too

far to simply walk across.

Technique: To perform this movement, the athlete has to elongate his stride and use his

arm and leg swing to propel himself forward on each bound. The contact time of the

foot with the ground, should be minimized, and the athlete should aim to hit the ground

as lightly as possible (Bowerman, 1991). 
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(Pic. 13) Bound



6.2.6 Single Leg Bound 

Application: Single leg bounds are max-effort, one legged jumps in which the athlete

repeatedly rebounds off the same leg (Bowerman, 1991). Single leg bounding is more

challenging than regular bounding and should be performed by athletes who have a

strong foundation of leg strength and mobility (Ford, 2016). Single leg bounds are used

when jumping between a series of complex obstacles in which the athlete cannot switch

feet on each ground contact (Ford, 2016).

Technique: While keeping one leg flexed and balancing on the other leg, start jumping

forward, and pump both arms at the same time to cover as much distance as possible on

each repetition (Bowerman, 1991). Athletes should keep in mind not to let their weight

to sink too low and to lift their knee high, and quickly get their knee in front to make

contact with the ground again (Bowerman, 1991). 
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(Pic. 14) Single Leg Bound



6.2.7 Consecutive Broad Jump

(Pic. 15) Consecutive Broad Jump

Application: Consecutive broad jumps are also known as plyometric broad jumps. This

skill connects multiple broad jumps together, allowing the athlete to develop explosive

whole body power.  In parkour,  this  movement can be used to  move across  parallel

obstacles, such as hand rails or the top of walls (Henry, 2017). 

Technique:  Start  by  performing  a  single  broad  jump  and  after  landing,  then

immediately complete another. The contact time of the feet with the ground should be as

short as possible (Henry, 2017). The athlete should aim to land each jump with his arms

behind him, in a loaded position, ready to swing forward in coordination with the quick

rebound of the legs (Henry, 2017).
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Chapter 7

7. Low Obstacle Training

In this chapter, there will be shown conditioning exercises that can be performed

by parkour athletes with the use of low obstacles. Any obstacle that is shorter than the

individual athlete's height, is considered a low obstacle. In the following text, there can

be found movements that allow the athletes to go on top of, over, and around obstacles

that range from shin-height to eye level. 

Once the parkour athlete takes his training off the ground, risk becomes a factor

to take into account. When training with low obstacles, one wrong movement can have

more consequences than doing it at the ground level. Athletes should always be present

and be aware of their  bodies orientation in space. To prevent injury,  each following

movement should  be performed with good form and coordination before adding speed

(Ford, 2016). Lastly, it is crucial for the athlete to gain confidence with obstacles that

are closer to the ground before attempting   a skill on a higher level.

7.1 Movements for Knee-high Obstacles

The movements in this section are done using knee-height obstacles. 

These obstacles could be park benches or short walls and could easily be found in

places such as parks or playgrounds. Although there are some arm-based 

movements in this section, the main focus of the following exercises will be 

developing lower body strength, stability and coordination as well as jumping 

skills.
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7.1.1 Bulgarian Split Squat 

 

 

Application: The Bulgarian split squat focuses on improving single leg strength while

exposing muscular imbalances between the two sides of the body (Henry, 2017). This

move could also be used to stretch the hip flexors and increase hip mobility  (Henry,

2017). 

Technique:  Place one foot behind, on a knee-height obstacle with the toes pointing

backwards, so that the athlete rests on the top of his shoe. After stepping forward with

the other leg, with the toes facing straight ahead, the athlete should find his balance

between the front and the back foot before lowering (Ford, 2016). Allow the front knee

to flex without letting it cave inward. When lowering the back leg to the ground, stop

right before contacting the ground. Resist the tendency to lean forward and keep the

trunk as vertical as possible  (Ford, 2016). Return to standing in a controlled manner,

pressing mainly through the front leg (Ford, 2016). 
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(Pic. 16) Bulgarian Split Squat



7.1.2 Step-up

(Pic. 17) Step-up

Application:  Many jumps  in  parkour  require  a  running  one-footed  takeoff  from a

higher surface, such as a bench or a low wall. The step-up is an exercise that can be

used to improve takeoff power for both running jumps and sprinting (Chu, 1998). This

movement is used in parkour after running at  an obstacle to give additional upward

momentum to jump up and over something  (Henry, 2017). However, in this instance,

the exercise will be done in place to build explosive leg strength.  

Technique:  Place one foot on the top of a knee-height obstacle, and shift the weight

onto that leg. The arms should be loaded behind the body, ready to swing forward and

up (Chu, 1998). Drive forcefully through the front foot while simultaneously bringing

the  other  knee  forward  and  swinging  both  arms  upward  (Chu,  1998).  After  being

airborne, with one leg straightened beneath and the other knee raised waist high, return

to the starting position, with one foot on top of the obstacle, the other one on the ground,

and both hands behind the body (Chu, 1998). 
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7.1.3 Box Jump

(Pic. 18) Box Jump

Application: Box jumps is a fundamental plyometric movement, essential for helping 

athletes improve jumping power (Bowerman, 1991). Jumping on increasingly higher 

surfaces builds the explosive strength needed to ascend obstacles with speed and 

coordination (Bowerman, 1991).

Technique:  Stand about half a meter away from the obstacle's edge and load for the

jump  by  sinking  into  a  partial  squat  while  swinging  the  arms  behind  the  torso

(Bowerman, 1991). Quickly swing the arms forward while jumping to the top of the

obstacle.  Aim  to  land  softly  on  the  balls  of  the  feet  before  rising  to  a  full  stand

(Bowerman, 1991). Rebounding directly to the ground is intense and dangerous for the

unprepared athlete. Thus, beginners should step back down to the ground to prepare for

the following jump  (Bowerman, 1991). Once the athlete can jump up and down the

obstacle with good form, he should aim to cycle from the ground to the top of the

obstacle as fast as possible. The contact with the ground should be kept to a minimum.

According to R. Ford (2016) rebounding in this exercise could be thought as a “potent

medicine” since a small amount of repetitions can be really beneficial, but too many

rebounds with bad form could lead to an Achilles tendon injury. 

More advanced athletes could increase the difficulty of this exercise by altering a

few elements. For example, instead of landing on two feet, the athlete could attempt to 

land on just one foot. This kind of landing forces the athlete to work on his stability and 

control (Ford, 2016).  Advanced athletes could also try to perform an entirely single leg 
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box jump by taking off from and landing on one foot . Lastly, athletes should work their 

way on taller obstacles and also test themselves from right to left to see what differences

there might be between their legs. 

7.1.5 Depth Jump for Height

(Pic. 19) Depth Jump for Height 

Application: Depth jumps is a great exercise for improving an athletes jumping ability.

Since  this  exercise  could  be  quite  intense,  it  is  required  from  the  athlete  to  have

mastered the air squat and to already have a good level of lower body strength and

mobility  (Henry,  2017).  The athlete  in  this  exercise  should  aim to  rebound into  an

immediate and powerful vertical jump (Henry, 2017). The purpose of this is to develop

reactive ability, which according to Ford (2016) is “the ability to transfer a compressive

force (landing) into an explosive force (jumping)”.

Technique: Start by standing on top of a low obstacle and step off by leading with one

foot. After stepping off the obstacle, land on two feet, and the immediately jump into the

air as high as possible  (Ford, 2016). The athlete should focus on jumping as high as

possible by using an overhead target as motivation (Ford, 2016). Swipe the fingertips at

a tree branch or a chalk line on a wall, and try to reach higher on each jump. Lastly, the

athlete should keep in mind that the ideal contact time with the ground is a third of a

second (Ford, 2016). 
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7.1.6 Depth Jump for Distance

(Pic. 20) Depth Jump for Distance                                                                        

 

Application: In contrast with the technique discussed above, this variation works on the

ability to reorient the athlete's momentum horizontally (Verkhoshansky, 2009). The aim

of this exercise is to rebound from a landing into a max distance jump, developing leg

power as well as general rebounding coordination (Verkhoshansky, 2009).

Technique: Begin by stepping off a low obstacle to land on two feet. As soon as the feet

touch the floor, push the ground behind while swinging the arms forward and thrust the

body forward, jumping as far as possible  (Verkhoshansky, 2009). The athlete can also

use markings on the ground to measure his progress.
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7.2 Rail-based Movements

The skills described so far can be performed on many kinds of low obstacles,

such as walls, benches or picnic tables. For this section, the movements outlined will be

using the rail as the primary tool for developing the athlete's abilities. Since rails are

narrow and elevated off the ground, they are ideal for balance-based challenges and

other motions. Although waist-high handrails are generally the most common type of

rail one can find outside,for safety reasons, it is recommended to practice the following

balancing type exercises on narrow surfaces that are closer to the ground. 

7.2.1 Rail Balance

Application: Being able to balance on and walk across a rail is a fundamental skill that

develops foot  placement accuracy and body control for unstable or slippery obstacles

(Ford, 2016). 

Technique: Firstly, whenever an athlete has to align himself on a rail, he should keep

his whole body loose or “unlocked” and remain a slight flexion in all his primary joints

(Ford, 2016). The easiest type of balancing on a rail is called “sideways rail balance”,

which is characterized by having the whole foot lined up straight along the rail with the

shoulders perpendicular to the rail. To make more precise balance corrections, use the

free leg as a counterbalance and  keep both hands out to the side (Ford, 2016). Also for

maximum control,  relax,  slightly  lower the  hips  and stay active  through the  ankles

(Ford, 2016).                                                

Once the athlete can stand on one leg for a few seconds, he can start alternating
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(Pic. 21) Sideways Rail 
Balance

(Pic. 22) Forward Rail 
Balance

(Pic. 23) Rail Walking



steps forward and backward, switching his weight from left to right leg. To increase the

difficulty of the exercise, try balancing both feet on the rail, in a heel-to-toe alignment

(Ford, 2016). This balancing type is more challenging because the other leg is not used

as counterbalance (Ford, 2016). 

Another important variation is the “forward rail balance”, in which the athlete is

positioned on the balls of his feet with his shoulders parallel to the length of the rail.

This position is applied when the athlete needs to land on or jump off a rail or some

other narrow obstacle (Ford, 2016).

7.2.2 Rail Squat

(Pic. 24) Rail Squat

Application:  Rail squats  develop the same muscles of regular  squats,  but they also

work the stabilizer muscles that keep the athlete balanced (Henry, 2017). This exercise

also works on body awareness and control making the athlete better at precision jumps

and other balance based movements (Henry, 2017).

Technique:  Start by getting the forward balance on a rail. Once the balance is under

control, start to squat down with the arms raised in front of the body. While keeping the

chest as vertical as possible, lower into a full squat, pause for a moment with the hands

grabbing the rail  on the outside of the feet,  and then rise to standing again  (Henry,

2017). 
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7.2.3 Cat Balance

(Pic. 25) Cat Balance

Application: There are situations where walking bipedally across a narrow rail or beam

is too mentally challenging for an athlete. In this situation, getting down to all fours in a

cat balance position is a safer solution, since the center of gravity is lower and there are

more points of contact with the obstacle (Ford, 2016). It should be also noted that the

cat  balance  is  a  demanding  conditioning  drill,  requiring  great  proprioception  and

coordination (Ford, 2016).

Technique: Get into a quadrupedal position on the obstacle, balanced on the balls of the

feet, with the hands grasping the rail (Ford, 2016). While keeping the pelvis level with

the head, move the opposite limbs together similarly to the ground-based QM  (Ford,

2016). If reciprocal movement is too hard for the athlete at first, move one limb at a

time  for  extra  control.  Once  the  athlete  demonstrates  control,  he  can  speed  up  the

movement. 
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7.2.4 Rail Plank 

(Pic. 26) Rail Plank 

Application:  Rail  planks  are  a  combination  of  regular  planks  and  the  car  balance

position.  They  demand  a  high  degree  of  core  strength  and  also  require  the  small

stabilizers of the shoulder and the forearm to work together  (Ford, 2016). This balance

and core strength exercise is a useful addition to a traceurs conditioning program (Ford,

2016). 

Technique: After getting on a railing in a cat balance position, extend the legs backward

and balance on the toes of one foot  (Ford, 2016). Tighen the hips, trunk and shoulder

muscles, and use the strength of the wrists to stabilize the body (Ford, 2016). Once the

athlete has mastered the static position, he can experiment with raising one arm or one

foot from the rail while remaining stable  (Ford, 2016). Lastly, advanced athletes can

attempt to balance using only one arm and the opposite leg (Ford, 2016).
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7.2.5 Cat Balance Push-up

(Pic. 27) Cat Balance Push-up  

Application: The cat balance push-up can be considered a progression from the rail 

plank mentioned above. The idea is to perform a push up while balanced in a plank 

position above a rail (Ford, 2016). This is an intense push-up variation mainly for 

advanced athletes, since it demands high degree of balance and core tension to build 

upper body strength (Ford, 2016). 

Technique:  Start in a rail plank position with the hands placed together and the arms

straight. Allow the elbows to flex and lower the chest to the bar. Keep the elbows as

close to the body as possible (Ford, 2016). Once lowered completely, push through the

hands to raise to the starting position (Ford, 2016). It is important to keep the muscles

around  the  core  and  the  hip  tight,  because  any  laxity  will  intensify  the  push-up

significantly leading  to  unsteadiness.
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Chapter 8 

8. High Obstacle Training 

In this chapter,  there will be shown exercises aiming to enable the athlete to

climb up onto obstacles that are above the height of his head. Specifically, the move

which this chapter will revolve around is the climb-up, which is a movement unique to

parkour  and  requires  significant  strength  and  confidence  in  order  to  perform.  The

following movements will contain essentially everything an athlete needs to know about

performing the climb-up, including exercises that help build the required strength and

skill.

 8.1 The Climb-up

“The term “climb-up” refers to a specific set of rapid-fire movements that propel

the athlete from hanging onto the edge of a wall, to shooting him upward to land on top 

of it” (Ford, 2016). Although there are many ways to enter or exit the climb-up, the 

basic variation begins in a cat hang position and ends when squatting on top of the wall 

(Ford, 2016).

(Pic. 28) The Climb-up
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8.1.1 Cat Hang

Application:  The  cat  hang  is  a  mandatory  exercise  that  every  athlete  should  have

mastered  before  performing the  climb-up and other  wall-based  skills.  This  exercise

promotes proper body positioning and strengthens the grip strength of the athlete (Ford,

2016). 

Technique: Grasp the top edge of an overhead wall with the thumbs over the top edge.

Ensure that the fingers are tightly together and completely on top of the wall  (Ford,

2016). Keep both feet on the wall around the same level as the pelvis and place one foot

slightly higher than the other. Lastly, extend the arms completely and press the balls of

each foot in the wall while keeping the entire body tight (Ford, 2016). 

(Pic. 29) Cat Hang
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8.1.2 Cat Hang Pull-up

Application: Cat hang pull-ups is a beginner conditioning exercise aiming to improve

pulling strength, as well as grip and shoulder positioning (Ford, 2016). Core strength is

also essential for this move to maintain control and stability (Ford, 2016). 

Technique:  After getting in a cat hang position with asymmetric foot placement, sink

into a full arm extension and push through the feet to maintain some friction through the

feet  (Ford, 2016). Then, pull the chest towards the top of the wall until the shoulders

touch the corner of the wall. Lower back to the bottom of the cat hang with straight

arms and a compressed torso (Ford, 2016). Advanced athletes can progress to the one

arm cat hang pull-up (Henry, 2017). If this is too challenging, one can load the pulling

arms asymmetrically by loading one arm more than the other (Henry, 2017).  

(Pic. 30)  Cat Hang Pull-up
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8.1.3 Cat Hang Knee Drive

(Pic. 31) Cat Hang Knee Drive

Application:  The  cat  hang  knee  drive  aims  to  develop  lower  body  strength  and

coordination to 

perform climb-ups more effortlessly. To make the athlete understand how to perform

this movement, the coach could ask him to think of performing an explosive leg press

where he drives a knee upward, rather than his whole body backward (Ford, 2016).

Technique: Start in a cat hang and hold firmly the edge of the wall. After sinking to the

bottom of the hang, explosively pull the chest upward while pressing into the wall with

the top foot  and driving the bottom knee upward (Ford, 2016). The athlete should aim

to generate enough force so that he launches himself above the lip of the wall  (Ford,

2016). Correct timing is essential since the better the coordination of the arm pull and

the leg push the greater the force generated. After driving the knee as high as possible,

the athlete should keep his hands in contact with the wall to lower himself slowly back

to the starting position (Ford, 2016). To demonstrate power and skill, the athlete should

be able  to drive his  bottom knee 5-10 centimeters above the top of the wall  (Ford,

2016).
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8.1.4 Top-out

(Pic. 32) Top-out

Application: After transitioning from a cat hang to a wall support, getting on top of the

wall is the last step of the climb-up. The top up is an essential skill to practice, requiring

coordination, leg drive, and upper body pushing strength. Luckily, the top-out is one of

the easier parts of the climb-up.

Technique: After getting into a wall support position, drive a straight leg behind while

pressing  into  the  wall  with  the  other  foot  and  press  the  wall  downwards  with  the

shoulder (Ford, 2016). As the heel rises allow the hips to rise as well and keep the entire

body active to avoid the arching of the back (Ford, 2016). When the apex of the leg kick

is reached, tuck the knees to the chest and land on the balls of the feet in a fairly narrow,

crouched  stance  (Ford,  2016).  From  there,  the  athlete  can  either  proceed  to  the

following obstacle, or place the hands back on the obstacle and repeat another top-out.  
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9. Discussion

As  mentioned  before  in  this  work,  parkour  is  a  new   movement  which  is

insufficiently  grounded  in  theory  and  research.  However,  the  similarities  between

certain parkour movements and movements from sports such as athletics or gymnastics

give parkour enthusiasts enough materials and information to design a strength training

program for their specific needs. 

Since  I  could not  find materials  regarding the parkour  preparation  system, a

work that greatly influenced this research was the book “Gymnastics: How to Create

Champions”  by  Suchilin,  who  described  an  integrated  preparation  system  for

gymnastics that was greatly similar with the parkour preparation system. This might be

one of the reasons that parkour became a sport under the umbrella of  the International

Federation of Gymnastics (FIG).

The  data  also  suggests  that  athletes  should  undergo  a  series  of  assessments

before  designing  a  strength  training  or  mobility  and  stretching  program.  The

assessments are necessary because if the athlete's postural deficiencies and/or muscular

imbalances are not addressed before the creation of a program, the chances of faulty

exercise selection and subsequently the chances of injury raise significantly. In other

words, as Chek (1998) says “if you are not assessing, you are guessing”.  

The  data  contributes  a  clearer  understanding  of  the  parkour  exercise

progression.  Starting  with  quadrupedal  movement  on  soft  surfaces,  and  slowly

progressing to low and eventually high obstacle training, while consistently working on

mobility and flexibility, is a safe and effective way for any parkour practitioner to gain

strength and confidence in his training. Lastly, his progressive training method reduces

the stigma of parkour training, which is labeled as reckless and inconsiderate. 
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10. Conclusion

The aim of this thesis was to describe the concept of parkour training preparation

and create a comprehensive overview of strength exercises a parkour practitioner can

use to  improve performance and minimize the chances of injury.  The source of the

information used include data available on the internet and in public libraries. This data

was revolving around subjects such as athletics, strength training, plyometrics, parkour,

gymnastics, and coaching skills. 

The result of this research was a detailed description of the parkour preparation

system.  Specifically,  data  showed  that  physiological,  psychological  and  technical

preparation are significantly important for the development of a parkour practitioner. It

was also realized that every athlete should go through a series of assessments in order

for the coach to create an appropriate base conditioning or specificity phase training

program. A detailed description and photographic representation of a total of 32 strength

exercises  were  created  as  well.  The  exercises  were  separated  into  three  categories:

ground-based  movements,  low-obstacle  training,  and  high-obstacle  training.  The

majority of these exercises can be modified and adjusted to the physical level of each

individual practitioner. 
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