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WWee  hhooppee  tthhaatt   yyoouu  eennjjooyy  tthhee  nneewwllyy  rreeddeessiiggnneedd  
NNAACCAACCTTFFCCAA  BBuull lleett iinn..    MMoorree  iissssuueess  ttoo  ccoommee  ssoooonn!!   
 

CCOONNGGRREESSSS  IINN  PPUUEERRTTOO  RRIICCOO!!  
The 16th NACACTFCA Congress will be held in Carolina, Puerto 
Rico October 13-16, 2006.  A brochure is included in this Bulletin 
on page 10.  Visit the website at: www.nacactfca.org.  The 
Congress Theme is Technical Skill Development in Athletics.  
The Keynote Presenter is Guenter Tidow of Germany, a world 
renowned specialist in technical development and a leader in the 
identification and study of technical models for the throws and 
jumps.  Also on slate are Tom Tellez (USA) on the Sprints, Wynn 
Gmitroski (CAN) on Middle Distance, Ramona Pagel (USA) on 
Throws, Ernesto Torres (PUR) on Horizontal Jumps, and David 
Butler (USA) on Pole Vault.  More hotel information on page 5! 
 

NNAACCAACC  UUnnddeerr   2233  CChhaammppiioonnsshhiippss  iinn  SSaannttoo  DDoommiinnggoo  
The Under-23 NACAC Championships will be held July 7-9, 2006 in 
Santo Domingo, Dominican Republic.  Go here for more information 
from IAAF-NACAC: http://www.nacac.sportcentric.com/ 
 

CCAACC  JJuunniioorr   CChhaammppiioonnsshhiippss  ––  
JJuullyy  1144--1155  iinn  TTrr iinniiddaadd  &&  TToobbaaggoo  
The CAC Juniors will be held July 14-16,  
2006 in Trinidad & Tobago.  For more info, 
go here: http://www.athlecac.org/ 
 

CCaannaaddiiaann  CCooaacchhiinngg  CCoonnffeerreennccee  
The Canadian Athletics Coaching Centre will 
host a high-level conference in August, 2006  
in Edmonton, Alberta.  Go here for more info: 
http://www.athleticscoaching.ca/default.aspx?pid=3&eid=47 
 

UUnnii tteedd  SSttaatteess  TT&&FF//CCCC  CCooaacchheess  
AAssssoocciiaatt iioonn  CCoonnvveenntt iioonn  
The USTFCCCA Convention will come to San 
Antonio, Texas on December 11-14, 2006.  For 
full info: http://ustfccca.collegesports.com/ 
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AArrtt iicclleess  oonn  tthhee  NNAACCAACCTTFFCCAA  WWeebbssii ttee  
 
Access to most of the articles on the NACACTFCA Website 
(www.nacactfca.org) is now restricted to active members.  To 
become a member or renew membership, go to the website and 
look on the left frame for the link to the Membership Information.  
This will download a WORD file that can be completed and 
emailed to rmercado@sjs.org and victorlp8@aol.com; check 
may be sent to Victor Lopez at address listed.  Direct link to file:  
http://nacactfca.org/NACACTFCA%20MEMBERSHIP.doc 
 

Articles online are drawn from sixteen years of NACACTFCA 
Congress presentations and other articles by some of the best 
international coaches in Athletics. 
 
 

CCoonnttrr iibbuutt iioonnss  ttoo  tthhee  NNAACCAACCTTFFCCAA  BBuull lleett iinn  aanndd  tthhee  
EElleeccttrroonniicc  AAtthhlleett iiccss  JJoouurrnnaall   

 

Please submit articles and information to rmercado@sjs.org for 
inclusion in this NACACTFCA Bulletin and on the Electronic 
Athletics Journal online through the site.  We especially desire 
original research and work based on training and technical 
analysis.  The article by Matthew Barreau was submitted just this 
way, and a lengthy summary of the Steeplechase Project by 
Barreau will appear online at a future date. 
 

 
Coaches who have attended more than 5 NACACTFCA Congresses 

posed for a photo in Santo Domingo at the 2005 Congress 
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Building a Natural Pole Vault and Long Jump Approach - Richie Mercado 
 
David Johnston is well known to many who coach vaulters in the United States.   I had seen his 6-stride “Mid-Mark” 
sheet numerous times and played around with it with some vaulters.  I was able to meet and work with Coach Johnston 
at a pole vault clinic for two years in a row and developed a greater understanding of its uses.  Particularly intriguing 
was the use of chalk mark stride patterns to develop the approach.  I took Johnston’s basic presumption on stride 
length and correlating velocity and adapted it for a basic training tool for maximum speed development and the 
construction of a natural approach. 
 
A Natural Approach could be defined as an approach based not on development on the runway, but an approach 
based on maximum sprinting speed and mechanics away from the distractions of the pit, board, and box!  The notion is 
to set up several patterns of Maximum Sprint Strides on the track and to teach the athletes to accelerate into the 
patterns and sprint through the marks with the cue “toes up – feet down” on each mark.  There is an initial learning 
curve to develop acceleration into the marks, getting efficient at hitting the first mark, and avoiding the toeing tendency 
to reach at the marks.  This exercise helps develop better steering (visual adjustment) efficiency and requires good 
posture and mechanics to hit the marks.  Building off of this exercise, a natural, efficient approach can be structured. 
 
MAXIMUM SPEED DEVELOPMENT 
Several patterns of 7 chalk marks (6 steps) could be set up with a 1-2 inch increment from pattern to pattern:  ex. Lane 
1 – 5’6” apart / Lane 2 – 5’8” apart / Lane 3 – 5’10” / Lane 4 – 6’0” / Lane 5 - 6’1” / Lane 6 – 6’2” / etc.   An athlete can 
start on an easier pattern and as the athlete gains efficiency, he/she can move back the acceleration start mark and run 
a faster pattern.  The ideal would be to warm up thoroughly, do 4-5 x 20 meter accelerations, then get on the patterns 
with the goal of running 3-4 submaximal and 3-4 maximum speed (i.e. the faster patterns).  If the athlete is running 
efficiently and getting the toes up and the feet down without reaching, then they can move to a faster pattern as long as 
they continue to be upright, toes up – feet down without reaching.  Recovery should 2.5 to 3 minutes between each run 
to allow for ATP-CP restoration and neurological recovery.  The athlete can push the envelope by increasing the speed 
of the pattern and continuing to focus on drive, turnover, and getting the toes up and feet down!  Pole Vaulters should 
practice the maximum sprint development without a pole and with a pole.  The ideal maximum stride length for the 
approach should be based on the runs with the pole. 
 
APPROACH DEVELOPMENT 
Natural Approach Development is further enhanced by using the chalk marks.  Once the ideal maximum stride length 
(speed) is found after a couple of sessions running the patterns, 2-3 patterns can be marked.  Ex. – if 6’3” is the ideal 
SL pattern, mark 6’2”, 6’3”, and 6’4”.  In addition, using Johnston’s patterns, the penultimate and takeoff strides are 
adjusted – 6’3” would be adjusted to 6’7” penultimate mark and 6’0” takeoff mark (these can be adjusted according the 
specific penultimate and takeoff mechanics of the athlete).  The pattern would then mimic the last 6 steps of the 
approach with the first 4 being the maximum sprint stride length (6’3’) and the penultimate and takeoff step being 6’7” 
and 6’0”.  An approach would include an acceleration phase of 6-8 steps to lead into the 6 step pattern.  We count 
takeoff foot strides (lefts or rights), so the acceleration phase would be 3-4-5 lefts leading into the last 4 lefts or rights 
(including the 6 stride mark).  The coach can observe and determine the optimal number of lefts / rights to get to the full 
upright, maximum speed position.  To build a complete approach, either experiment with the acceleration phase to hit 
the 6 stride “Mid-Mark”, or if the jumper already has an approach mark, measure back from the takeoff point and use 
that as the approach start from which you can adjust to hit the Mid-Mark.  For a vaulter, the only addition is measuring 
the distance from the takeoff foot to the pole tip.  The whole approach can now be modeled on the track, away from the 
distractions of the pit, box, board, etc.  Vaulters tend to have problems with the last 3 steps of the approach because 
they have inefficiencies in the plant motion – slow plant / slowing strides.  It is amazing how efficient the plant can be 
once the vaulter is away from the visual distractions of the box and pit!  Mechanics are not the only thing that impede 
efficient plant mechanics; too much steering feedback apparently can have some adverse influence on the planting 
motion.  Nearly all plant problems which cause deceleration and reaching at takeoff can be ironed out on the track, and 
the more repetitions of efficient approaches on the track, the more stabilization effect that will carry over to the runway. 
 

Approach Structure Using 6 Stride Marks 

5L 7L6L P T.OStart

4 lefts acceleration…

Mid Mark
0”

 



�

 

NACACTFCA Bulletin �  Volume 4  Number 1 �  June 2006 �  page 4 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 Cone Drill 
Another companion drill to encourage getting the toes up and the feet down on the last six steps of the approach is the 
cone drill.  Using small cones (laid down), chalk marks, tape, or whatever, place 5 marks on the runway about .75 to 1 
meter apart (a walking stride may be used).  There should be about 2 meters (or two walking strides) between the last 
mark and the desired takeoff area.  Begin with no takeoff mark (avoid setting the area near the LJ board) and then 
progress to using a takeoff mark – LJ board, cone, chalk, etc.  A jump ramp may also be used for the takeoff (ours is 2’ 
x 4’ with highest point being 4.75” only).  The athlete begins a few meters from the first mark and executes the drill by 
getting the takeoff foot down over the first small cone or on the first chalk mark and each subsequent step down 
over/on each mark.  The exception is that the penultimate step has no mark; the athlete’s goal is to get the last two 
steps down quickly:   1 – 2 – 3 – 4 – 5 – 6-7! 
 
Long Jumpers can do takeoff drills, hang drills, or full landings off this drill.  Vaulters can perform it like long jumpers, 
execute the takeoff with extended hands, or use a stubby pole to allow for full plant and takeoff motion.  The goal is to 
maintain quick rhythm with active down forces - toes up / feet down (running over the opposite knee), tall posture, and 
efficient takeoff position.  The active feet encouraged by the drill help lead into an active plant with an aggressive free 
leg drive at takeoff.  This is a particular problem in the long jump and especially in the pole vault when the feet drop 
over the last few steps, reaching occurs, and the jumper/vaulter decelerates into takeoff in an inferior postural position 
and fouls or is under. 

5 Cone Drill into Long Jump Pit – Takeoff mark can be used or omitted! 

5L 7L6L P T.O
Start

LJ Pit
 

 

Mid Mark 
Getting back to David Johnston’s 6 stride Mid-Mark, the natural approach will yield a mid-mark that is very close to the 
chart, but makes the natural adjustment for the height of the vaulter, grip height, etc.  Another coach suggested just 
adjusting Johnston’s marks for the grip and trust it, but that assumes the vaulter is actually running the speed 
necessary for that stride length and corresponding mid-mark.  Using the chalk mark runs on the track encourages 
proper sprint mechanics, trains the neuromuscular system to enhance maximum velocity, allows for efficient plant 
mechanics without the distractions of the box and pit, perfects the run-plant-takeoff timing at FULL SPEED, and can be 
done year round – even without a pit!  Does the mid-mark change for a vaulter during the season?  Yes, but this is 
dictated by the practice runs through the marks.  If the grip changes, if the athletes increases velocity (or is able to run 
faster due to greater efficiency of pole carry and plant), then the mid-mark will adjust naturally with the changes.  If it 
has been stable and a specific situation dictates a change, this must be done on site:  for example, an ultra fast 
runway, good tail wind, and excited legs might require a slight adjustment of the mid-mark by 3-6 inches! 
 

Practical Competition Applications 
Johnston’s Mid-Mark principle suggests that if the athlete hits the mark and is under, then the problem is not solved by 
backing up the approach, but by fixing the last 6 steps!  Moving the start mark back will encourage MORE reaching and 
ending up under!  Often the culprit is over-running, lowering the feet and reaching, or leaning back and reaching in the 
last 3 steps.  The chalk marks on the track should stabilize the athlete’s ability to run the last 6 steps effectively, 
maintain velocity and posture, and thus be on instead of under.  The coach must also pay close attention to the 
Acceleration phase of the approach.  If the athlete is out at the mid, it does not necessarily mean that the start mark is 
moved forward.  The athlete may not be driving out of the back of the approach, or may be running too quickly and thus 
sacrificing momentum and stride length.  Likewise, if the athlete is past the mid, the culprit may be over-driving of the 
acceleration phase (i.e. no transition to maximum velocity).   
 

Final Comments 
The late biomechanist Dr. Jim Hay argued that vaulters were the most efficient of all jumpers at steering adjustments 
over the last 6 steps because of the most sensory feedback and greatest risk due to the need for the pole takeoff to be 
precise.  He was probably right, and the ability to steer effectively is vital for a successful vaulter, but young vaulters 
spend way too much time patterning their approach in a haphazard way on the runway instead of focusing on 
acceleration and maximum velocity mechanics and a refined rhythm of the approach.  In this way, the excessive 
feedback and risk provided by the box and pit and even the bar (observe the changes that occur in the last 6 
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feedback and risk provided by the box and pit and even the bar (observe the changes that occur in the last 6 
steps and in the plant when the bar goes up!) impede proper learning of vital plant mechanics.  A fairly fluid, rhythmic, 
and straightforward skill is made difficult if not impossible to refine!  An informal survey of dozens of beginning, 
intermediate, and accomplished high school vaulters yields the result that very few vaulters ever do an approach away 
from the runway, and those who do perform several times more on the runway than on the track.  The same is true for 
long jumpers, with similar, but less drastic results.  The solution?  Include acceleration and maximum sprint training in 
the program for vaulters.  They will not become faster or more efficient sprinters by doing all the runs on the runway; 
often the reverse may be true.  The 6 stride chalk mark runs train maximum velocity through neuromuscular, technical, 
and postural demands for both horizontal jumpers and pole vaulters.  It is also one of the best tools for coaches and 
vaulters who have limited or seasonal access to pits.   
 

 
 
111666 ttt hhh    NNNAAACCCAAACCCTTTFFFCCCAAA   CCCOOONNNGGGRRREEESSSSSS   OOONNN   TTTEEECCCHHHNNNIIICCCAAALLL   SSSKKKIIILLLLLL   DDDEEEVVVEEELLLOOOPPPMMMEEENNNTTT   
CCCaaarrrooo lll iii nnnaaa,,,   PPPuuueeerrr tttooo   RRRiii cccooo   �  OOOccctttooobbbeeerrr    111333---111666,,,   222000000666   
 

The host hotel is the Isla Verde Beach Resort Courtyard by Marriott: http://www.sjcourtyard.com/ 
 

Please make your  reservation with: Nadya Ayala, Group Sales Mgr . Courtyard by Marr iott  
Tel. 787-999-6500 or  1-800-791-2553 / reservations@sjcourtyard.com 
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The Five P’s of Running Form - Matthew Barreau 
 
Instead of compiling a notebook of workouts I did this term, I figured I would put together a training schedule that would 
be typical of the athletes I would coach. Since there are innumerable styles and types of training one must go through 
to be a complete athlete, I decided to focus on one aspect of training: the running stride. 
 
The ability of one to run fast is directly related to form. Simply put, the more efficient the stride, the more energy that 
can be turned into forward motion. In analyzing the stride, I will focus primarily on the lower half of the body, as it 
creates the primary propulsing forces. The upper body will be referred to, but only as a product of lower body forces. 
There is much truth to the theory that the “arms drive the legs,” but this report will separate the two halves. A quick 
description of the position of the upper body: 
 

Minimal rotation of the upper body is the goal, so a strong core is necessary. The abdominal 
and lower back muscles must be of sufficient strength to absorb as much rotational forces 
created by the lower body as possible. The arms, shoulders, and neck should be in a 
relaxed state, to allow for a greater freedom of motion. Tightness in one area of the stride 
has been known to affect other aspects of the stride, as everything is ultimately one 
interconnection motion. Elbow angle will range from slightly less than 90° at its forwardmost 
point, to 90° as it passes the side of the body, to slightly more than 90° as it swings behind 
the body. The range of motion will be greater and more forceful as the speed of running 
increases. The head should remain in a neutral position above the shoulders. Overall, 
there should be a slight forward lean in the body. This will help utilize gravity’s forces to 
assist in the running process. Some people have described running as a continual process 
of falling and catching oneself repeatedly. This “falling” is due to the forward lean placing 
the center of mass (COM) just slightly outside of the body in the direction of movement. 

 
I have separated the running stride into the Five “P’s”: preparation, propulsion, pushoff, pull through, and percussion. 
The first four are actual patters of the stride, while the percussion is more of a tool of selfcheck. Included throughout the 
examination of the running stride will be a detailed list of running drills and their benefit as it relates to particular 
aspects of stride efficiency. Additionally, a 21-day mesocycle will be set up to include these drills, incorporated with the 
typical workouts an athlete of mine may encounter during that time period. 
 
There is no clear place to begin talking about the running stride, as each phase’s successfulness is ultimately a product 
of how well the phase before it was performed. As will be explained later, I believe the recovery phase to be the most 
important of the running phases. Therefore, I will begin this discussion with the phase immediately following recovery, 
and build up to that crucial phase of form. That way, any errors in the recovery phase – being a product of things 
happening before it – will be able to be detected more easily. 
 
Preparation 
The preparation phase begins after the foot has swung down from its recovery phase position close to the upper thigh, 
and come into the position it will hold until impact with the ground. This will be described as the time when maximum 
knee lift has occurred (this depends on the speed of the run, where faster running means more leg lift). The foot should 
be in a dorsi-flexed position, with the mid- to forefoot falling directly below the knee. As the knee is a support 
mechanism in running (detailed later), it stands to reason that it should be directly above the contact with the ground as 
the time of impact. The dorsi-flexed foot will minimize absorption of running energy by the calf muscle. If the foot is 
plantar-flexed, then as gravity pushes the body downward, the calf will be forced to lengthen in order to provide a 
pushoff role (see pushoff phase for more details). This eccentric contraction of the calf is extremely costly, as this type 
of contraction is the most straining on the body. Landing on the mid- to forefoot will also minimize “braking” and trauma 
on other joints. By landing on the heel, impact forces are transferred up the legs, and can even reach the back.  
 
After the leg has got into the position described above, it begins the downward swing to the ground. Muscularly this is 
caused by the extension of the hip muscles (glutes, upper hamstrings). Because of this extension, which will continue 
throughout the running motion, your foot will actually be moving backward upon impact. Therefore, you want the foot to 
land slightly in front of the COM, so that by the time it becomes “useful” it will be directly under the center of mass, if not 
slightly behind. (The moment the foot touches the ground, it has merely made contact, and has not yet become a 
supporting mechanism. Since your body is traveling forward this entire time, the COM will move ahead of the footstrike 
by the time it becomes a supporter.) If the hip extensors are called into action while the foot is in front of the COM, then 
they are becoming active in simultaneously pulling and helping support the body’s weight, which is a great strain on the  
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muscles and can eventually lead to great hamstring difficulties, including overuse injuries and premature tiring. Should 
the foot fall in front of the COM, a “braking” effect will occur. Tired quads can be a product of overstriding, as it causes 
the quads to support the body’s vertical and horizontal components simultaneously. Conversely, if the foot should fall 
behind the COM by too much, an inefficient falling motion will occur. 
 
The knee must be slightly bent upon impact. This will allow the mid- to forefoot to position itself directly under the knee 
and the supporting system of the body. A straight leg will not only negate much of the lower leg’s power potential 
(quads), but it will also cause a greater strain on the hamstring and calf muscles when they are called into action to 
unbend the joint; moving any joint through a range of motion is significantly easier than the initial unbending of the joint 
itself.  
 

 
 
Propulsion 
For the most efficient stride, all of the energy of motion must be direction in the motion of travel, which – in the case of 
running – is forward. Any alternative motions are merely wasted energy. The COM should remain at a constant height 
so as to eliminate the use of energy in any vertical component of forces. In analyzing the forces in the running stride, a 
vertical component is present due to the need to counter the forces of gravity. However, to be most efficient, the forces 
supplied by the body will be just enough to counter the gravity, and not superfluous to that; in other words, no net 
change in COM height. 
 
The forward motion is caused primarily by hip extension. In order to maximize each stride, the range of motion of the 
hip must be adequate enough to allow for maximal hip extension. Obviously, the farther one can push with each step, 
the longer the stride will be (frequency and stride length are the primary components in overall running speed). If you 
merely extended your hip without changing the angle of your knee or ankle, you would lower your COM. So, while your 
hip extends, your knee must extend simultaneously, also. The ankle comes into play at the end of the stride, which will 
be examined in the next section. 
 
Pushoff 
The pushoff phase is actually a continuation of the propulsion phase, but deserves special attention, as it can help 
determine whether you run forward faster, or run with more of a bounce in your stride. Seemingly more than any other 
phase, this final pushoff will be the cause of wasted energy. The two major components of the final pushoff are near-
maximal knee extension and a plantar-flexion of the ankle joint. As previously  described, the knee is primarily a height 
maintenance mechanism in running; as the hip extends, so must the knee. When the hip is at full extension, the knee 
has yet to completely extend. Hence, as there is no more extension of the hip, there is no need to further extend the 
knee. 
 
Doing so will only cause a greater vertical component to the running stride, and give the sensation of leaping or 
bounding with each stride, rather than running. As previously discussed, completely straightening the knee joint will 
require an undue stress on the hamstrings and calves in order to bend it for the recovery phase. Additionally, it will take 
more time to get the lower leg into the recovery phase, which will create more upper body twisting. Excessively tired 
quads can be a product of having too much of a vertical component in the running stride. 
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The final aspect of the movement aspect of the running stride is the toe-off. After the hip has been fully extended, the 
ankle joint is the last chance to add horizontal movement – and with it, length – to the stride. And with virtually no 
added time cost to this toe-off, there is clear benefit to the motion. (I say virtually no added time because a small time 
component is present. For the toe-off to be a horizontal component, the leg must be as far back as possible. The timing 
of the toe-off also coincides with the beginning of the recovery phase [pull through] of the leg to minimize the extra time 
of contact on the ground.) To gain the greatest force from this toe-off, the principles of plyometrics must be heeded to: 
a loaded muscle will provide a greater response than an unloaded one. When the foot first strikes the ground, the 
added weight of the body on the calf muscle becomes the loading. If landing with the ankle in a plantar-flexed position, 
the loading will be too much and too slow, and the golgi tendon organ (responsible for muscle relaxation) will win out, 
canceling any potential load-fire coupling benefits. Additionally, any extra strain on the calf from the landing will tire the 
calf, naturally decreasing its potential to give back energy through the toe-off. Strong quads are then also important for 
a proper toe-off, as they will support much of the load of the body, leaving the calves available for propulsion rather 
than support.  
 

   
 
When training the body, it is said that increases in performance come during the recovery phase, rather than during the 
actual training bout. The same principle can be applied to the running stride; the increases in stride efficiency will come 
from the recovery phase of the stride, or how fast you can get the leg through in order to begin the next preparation-
propulsion-pushoff cycle. The pattern of movement for the pull through phase can be classified simply by the 
pneumonic “heel up, toe up, knee up.” This, again, emphasizes the need for a toe-off motion in completing the 
propulsion phase of the stride. The “heel up” begins with the toe-off creating the heel to rise, and continues with the 
need to get the heel to the upper thigh as quickly as possible. This will shorten the lever that needs to be brought 
forward, creating a faster pull through phase. 
 
The toe up and knee up basically occur at the same time (keep in mind that all three of these events happen nearly 
simultaneously, as the goal is to have them occur as quickly as possible). As the heel is being brought to the upper 
hamstring, the knee is already being driven forward. As the foot swings through, it is then dorsiflexed (toe up), and 
placed in the position it will remain in until contact with the ground. This flexing of the anterior shin muscles also helps 
begin the flexing of the knee. Bringing the knee up is almost a misnomer, as it gives the illusion that the goal is to 
create a vertical component of movement. However, the primary thought behind “knee up” is in allowing the lower leg a 
slight amount of extra time to fall down into position for the landing. In essence, this is merely a slight pause in the 
motion of the upper leg while the lower leg uncoils. 
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Pull Through 
The reasoning behind bringing the leg as close to the body involves more than just creating a shorter lever for quicker 
movement. By bringing the lower leg up against the upper leg, the hip flexors (a traditionally weaker muscle) do not 
need to exert as much force during the pull through phase. Instead, the hamstrings help support the weight of the lower 
leg during this phase. Raising the leg higher will also make the legs less of a rotational force. Because of this, the 
upper body does not need to counteract as much rotary movement, allowing for a more forward-focused movement. A 
strong core will assist even more with this process, as it will provide additional inhibition of rotary movement through its 
stabilization properties. 
 

 
 
Percussion 
The final “P” of the running stride is percussion. This is merely a means of self-check in the absence of technical 
coaching and/or video equipment. Looking in a mirror does not provide great feedback, as a head-on mirror will reflect 
too small an image and not allow adequate time to get to a cruising speed (when a patterned stride occurs). A mirror on 
the side requires a turn of the head, which is not a natural part of the running stride, and will therefore provide 
inaccurate assessments of form. 
 
Energy cannot be created nor destroyed, it merely changes forms during its existence. One of these forms is 
movement, and another is sound. Optimally, while running, the goal is to put complete energy into movement. This, 
then, leads to the assumption that the most efficient stride will also be the quietest (assuming all other things are 
equal). The sound produced by your feet hitting the ground is a transfer of energy your body is producing to the noise 
you hear, and is a result of the vertical component of force you place into the ground (and it conversely gives back to 
you). In a gravitational environment, some vertical component will always be necessary, so some sound will occur. The 
goal is to simply minimize it.  
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