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Introduction

In 2011 I launched a blog called Running Technique
Tips, published an eBook and started helping
recreational runners in Melbourne, Australia to train towards
better running technique.

My book has sold over 3,000 copies and Running
Technique Tips was recognized in 
Outside Magazine’s top 10 running blogs.

I think this modest level of success has been
driven by a determination to cut through the science speak and
arrive at simpler explanations of the critical factors needed to
improve running technique. Thousands of runners have now benefited
from adopting at least some of my ideas. My primary goal was to
empower runners of any ability with the knowledge and practical
training approaches to improve and enjoy their running.

I’m like every other runner, namely, not well
versed in the unintelligible language of anatomy, movement and
injury. I write in plain English so you don’t have to sit and read
my work with a heavy biomechanics or medical text book on your
lap.

We live in an age of gurus and it makes me
cringe that anyone would consider me as one. Let me be clear - no
one person has all the answers when it comes to running. What I’ve
continued to do is communicate and teach the factors that could be
considered the 80:20 of running. This is the stuff that anyone can
readily understand, practice and train for in the long term.

Much of it is common sense and if you have a
great running coach you may already be well and truly on the right
track. The problem is there are millions of self-coached runners
following cookie-cutter running programs that make no allowance for
the individual, nor do they provide a foundation in basics such as
strength training and running form.

A couple of years of coaching recreational
runners to improve technique and my own ongoing running experiments
have kept my feet firmly on the ground. Teaching and explaining
movement is a difficult business and I’ve continued to learn that
keeping things simple and doing the basics well is the best way to
proceed. This book captures much of what I’ve learned and builds on
my previous work. By returning to an old school running
coaching tool like form drills I hope to give runners another
simple way to learn the basics of running well.

I’m the first to admit that there are no silver
bullets in running, but imagine being in charge of your destiny and
exerting conscious control of what you’re seeking to achieve? This
is what a little knowledge and awareness can bring to your running
experience. It will be hard work and of course there will be bad
days, niggles and the occasional injury, but I’d take that any day
in exchange for the know-how to train towards more good days than
bad.

This book explains how to do each running form
drill but most importantly gives you an insight into how each drill
can help you recognize and learn the running movement patterns
taught by good coaches for decades.

Put simply you can use Running Form
Drills as a tool to help you learn how to run.

I hope this short book adds something useful to
your toolkit of training techniques and brings you those small
moments of joy in discovering a better way to move.

Nothing lifts the spirits like a good run.
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Brian Martin

September 2013

Supporting online resources: I’m a big
fan of the written word as a foundation of teaching and learning.
However, there is also much to be gained by watching video to
assist in developing your understanding of the running movement
patterns discussed in this book. Please take the time to visit the
resources located at my website: http://www.runningtechniquetips.com/running-form-drills/

Some generous reviews from my readers - thank
you all for your support:

A number of readers have been kind enough to
provide positive reviews of my first book Running
Technique and also suggest improvements along the way.
I’m grateful for all the feedback and support I’ve received from
readers of my book, blog and runners that have sought me out in
Melbourne for help with their running technique and strength
training programs.
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Explores the theory and practice of developing
good running form, along with plenty of suggested exercises and
training methods. Brian is a thoughtful, balanced voice in the
raging debate on what constitutes good form, so his thoughts are
worth checking out. Alex Hutchinson
http://goo.gl/mTbj4D

This is a must read for all runners. While 'Born
to Run' by Christopher McDougall has provided a compelling case to
run, this book will show you how to do it best. Mossy.

I no longer have knee injuries. Running
Technique was the book I was looking for, I'm only a casual runner,
but was always getting knee injuries. The running technique book
has allowed me to understand what muscles are involved in running
and removed a lot of problems I had with my stride.
Andrew.

I would recommend it to anyone (save my
enemies). SuperFitVegMan.

One of the best running books that I've ever
read! It explains the mechanics of running very well so you finally
understand the right/wrong things that you do while running. You
begin to see that a good technique is not only about being a
forefoot or heel striker but much more than that. Seda
Serhatli.

Running Technique is a priceless work that helps
to describe a part of the running/training puzzle that few books
tend to leave out. Running Technique covers the specific
supplemental (weights/core) and biomechanics part that will take
your running to a new level. Nick Stanko.

Wish I read this 25 years ago! I came across
this book while recovering from a calf injury and it went a long
way to explaining where I've been going wrong with my running over
my lifetime. The advice given in this book matched up exactly with
what my Physiotherapist was saying and has really opened my eyes.
Glenn Reid.

This book has given me new hope. The cheapest
and BEST resource I've come across after years of frustration
searching elsewhere. Thank You! I've been trying to understand why
as a petite woman I've got cartilage damage and how I can prevent
any further damage. This book has given me new hope. Sharla
Hall.

This is THE Holy Book of Running. If you ever
wanted to learn how to run like the pros then this book will teach
you how. It covers all anatomical aspects of running, the various
phases, the muscles used and drills/weight lifting tips. At long
last we have an author that recognizes the importance of
weightlifting to fire the correct muscle sequences for efficient,
injury free running. Darrell.
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Chapter 1: To drill or not to
drill?

There are good arguments to be made for and
against the regular use of running form drills in your training
program. In elite running circles there are coaches making
extensive use of drills and others that place little or no emphasis
on form drills as such.

To me it’s like making the argument that
strength training improves running performance. This is an area
where numerous studies have shown benefits do arise, however some
high level coaches and athletes don’t use it.

I can understand their perspective to a point.
If you’re already running high mileage, doing specific speed, hills
and plyometric bounding exercises you might be able to get away
with not doing any strength training. It’s perhaps easier for the
elite to make this call, whereas their recreational and less gifted
counterparts (the majority of runners) desperately need the
strength work to get a base level of capability, competence and
injury resilience into their running.

I’ve made the argument before that recreational
runners might enjoy relatively greater benefit from strength work
than gifted and already well conditioned athletes. The case for
running form drills can be made along similar lines, but only if
you can pull the standard running drills apart and fully understand
each component and what it seeks to model in relation to good
technique. This is the purpose of this book: to help you to unlock
the potential of running form drills so they become useful
learning exercises.

I come from a non-structured athletics
background as a runner and coach so my exposure to running drills
was very limited until recent years. It was only after coaching
recreational runners to improve their running technique that I
began to fully understand the value drills could have in helping
model and explain important parts of good running technique that
could be practiced by runners of any ability level.

On the flip-side, many runners see elite or
faster runners effortlessly practicing these complicated and
sometimes silly looking drills and think to themselves I can
never do this without looking ridiculous, ripping a hamstring off
the bone or stabbing myself in the eye with my knee-cap.

As a relatively uncoordinated and anatomically
challenged individual I sympathize with this perspective. I don’t
do drills perfectly, I don’t do running perfectly either, but I’m
not embarrassed about trying to improve as best I can. It took me
months to get some semblance of competence over a basic suite of
running drills. The plus side is this: I’m convinced if I can do it
surely you can too.

[image: ]

The author - having a go!

Some complicated and aggressive drills can and
should be left to well trained, stronger runners. Keep in mind that
you need to approach all running drills as you would any exercise
program, with caution and patience. A few of the
drills discussed in this book are, at least initially, too
difficult for novice runners to perform. But all can be gradually
learned and practiced over time without high risk of tangle-footed
humiliation.

Running form drills can be used by any healthy
runner willing to put some time and effort into learning them. As
you learn the drills you have the opportunity to understand more
about your running and begin to transfer core elements into your
regular runs, and especially the faster paced running you might
do.

In my book Running Technique I made the
argument that running with good form for short distances was more
important than practicing drills. I also strongly promoted the
benefits of strength training, which with running-like
postures and movement patterns could be used as running technique
training.

While I don’t retreat from those comments
running drills have become another very useful tool in my kitbag of
training interventions. As a person that believes in tackling a
problem from multiple perspectives, running drills are another way
to practice and implement components of good running form. Used in
isolation by runners or coaches drills are likely to be
ineffective, but they make up a handy piece of the overall training
puzzle that includes: strength training, good footwear choices and
training in a way that inherently stimulates better technique.

Strength training and other measures are
discussed comprehensively in the original text of Running
Technique but I felt there was a need for a shorter volume that
singled out form drills as a separate and specific subject area
because their use is so widespread and sometimes misunderstood.

While I deal with quite a bit of theory and
research in Running Technique this book is a means for me to
explain, and for the reader to apply and practice, what I’ve
learned as a runner and coach.

As a couple of readers of Running Technique
pointed out in their reviews I obsessively dealt with the ability
to activate the posterior muscles, especially the glutes and
hamstrings, as being critical elements that many recreational
runners do poorly. I admit I’m still somewhat butt obsessed.
However, I’ve given a great deal of further thought about how
running form drills can help runners practice movement patterns
that promote stable, more injury resilient and faster running. This
book helps add balance to my original booty oriented running
technique equation.
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A March Drill

The side benefit for me as a teacher, has been
to better understand and explain important elements of the running
gait that can be modeled and practiced using drills. The A
drills give you glute and hamstring activation and the trigger
for hip flexion or knee drive. The B drills model the
complete faster running pattern: muscle activation on contact,
springy joint stiffness, fast swing leg retrieval, knee drive and
leg extension needed in faster middle distance running.

There are of course other drills which I cover
in detail that can be used to model combinations of movement and
discrete aspects of running - smaller components of the bigger
running picture.

But I’m getting ahead of myself. What does this
book cover and why is it worth thinking about the how and why of
running form drills?

I’ve presented the information logically and
taken the time to justify why running form drills can be a helpful
tool for runners and coaches looking to improve running technique.
There is nothing more frustrating than training interventions where
there isn’t a clear linkage between the training activity and how
it is going to benefit performance and/or lead to improvement
during running.

In my mind if you don’t understand what you are
doing, you are going through the motions - this means even
if there is benefit to what you are practicing there is no chance
you are getting the most out of it. You are also at risk of
becoming an expert at doing running drills but have no idea how to
transfer this knowledge and skill into your daily training. If I
achieve anything out of writing this book I’m hoping that helping
runners avoid these traps is top of the list.

The early chapters of this book explain how
running drills can be helpful and suggest some strategies for
integrating them into your training program. These chapters also
map each phase of the running gait cycle to each running drill.
This way you have a clear idea about which aspects of technique
each running drill is attempting to model.

This knowledge will help you unlock the
why aspect of running form drills and give you the knowledge
to practice transferring the movement patterns used into your
running.

Instructions on how to do each drill follow with
focus on the aspects most recreational runners get wrong and how to
troubleshoot each drill so you can get the feel for how they
should be done. In this section there are photos to help guide you
but it’s also important to visit the online
resources to watch the video demonstrations.

Finally, for those interested in learning more
about good running technique I have included a sample, at the end
of this work, from my first book Running Technique.

I hope you enjoy and find Running Form
Drills helpful in achieving your running goals.
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Chapter 2: How running drills help and
when to do them

Running form drills are another piece of the
running puzzle that you can add into your weekly schedule. They can
have slightly different purposes depending on where they fit into
your running week.

Keep in mind that drills can be used for
objectives other than just improving technique, I’m thinking here
about drills as dynamic warm-ups and warm-downs. The bonus of doing
them well may be improvements to form, but they always provide a
good warm-up and dynamic stretch that gets you tuned up for a
decent run.

Practicing skills that are similar to running
can arguably transfer across to improve your running technique. But
running well, more often, is the best practice for consolidating
your running into a more effective and injury resilient movement
pattern.

Therefore you need to keep drills in
perspective; they are a useful element to practice, but not a magic
way to achieve perfect running technique. In my opinion, their
highest value for recreational runners is as an experiential
learning technique. This book is all about taking these drills and
helping explain to runners how they relate to elements that are
consistent with good form.

Early days of learning and progression

In the early stages of learning it’s best to
start with the walking drills first e.g. A-March before progressing
to the A-Skip. Even once you’ve learned a few of these drills it’s
a good idea to do them in a logical progression from walking to
skipping, that way you gently warm-up the body to accept the more
dynamic nature of the skipping drills

If you’re struggling with coordination place
your hands on your hips. Get the legs working first then add in the
arms once you’re comfortable with the base movement pattern. I
often find that runners progress quickly once the hips and legs
know what they’re supposed to be doing - you can then fine tune the
arm movements.

Doing three or four different drills twice or
three times per week is ample. However, you don’t need to be locked
into to doing the complete set each and every time. I’ve enjoyed
just using the A and B marching drills as a simple warm-up and
warm-down stretch ahead of and following my easy runs.

For a video discussion of when and how to do
your drills please visit the resources page at: http://www.runningtechniquetips.com/running-form-drills/

Warm-ups: Primarily drills can be used
prior to workouts as part of your warm-up, usually after a slow jog
has been completed. They act as a dynamic stretch and muscle
activation exercise. You would normally do these after your initial
jogging but before strides if you’re planning on doing speed work
at the track.
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Warm-downs: Drills can be completed after
long runs or easy runs as a dynamic stretch followed by some easy
run throughs. If you’re feeling a bit sore or tight then just walk
through the motions of each drill rather than doing anything too
dynamic, such as the skipping variations.

My personal experience with this is really
positive, you often get to the end of a 60 - 90 minute run and find
you’re pretty jammed up and tight. The drills (even the walking
variations) help your body to stretch out and are frankly more fun
to do than sitting about doing a lot of static stretching. My hip
flexors and calves in particular respond well to some easy
drills.

Coach Mark Gorski advocates
getting runners to do a few easy strides after long runs for
similar reasons, if you’re following this approach walk through
some drills before you do your strides after longer runs. The shock
of those post long run strides can be reduced by easing through a
few drills.

Gym: Drills can also be added into your
current strength/gym program as activations. The A Drills in
particular are good to practice in the gym, initially with a
broomstick, and later with a light barbell. This practice enforces
the long spine posture associated with good technique by
providing a level of focus and resistance that keeps your posture
honest.

Psychological benefit: while I’m no guru
of the mind it’s common knowledge these days that high performance
sports consultants put a lot of time into developing routines that
underpin the necessary preparation for extracting the best
possible, or perhaps more accurately, a more consistent performance
in any given situation.

Going through a routine of warming up and doing
some drills isn’t a bad way to prepare for a race or even your more
important training sessions. I’ve seen many athletes completing
very elaborate routines of drills before races. These seem to
settle down nerves as much as preparing athletes for the
physiological demands of performance.






****







Chapter 3: Mapping drills against good running
technique

There are three key phases of running that can
be modeled closely by running drills. In my previous writing I’ve
classified four phases of running as:

- preparation;

- contact;

- back-swing; and

- forward swing.

These three phases (preparation, contact and
forward swing) are relevant to the drills and detailed in the
paragraphs below. In my opinion back-swing begins after the foot
leaves the ground and ends when the thigh begins moving forward
again. The former is the product of good decisive ground contact
and the later the consequence of muscle reactivity (in faster
running) or the commencement of forward swing or swing leg
recovery. Therefore it’s not worth practicing separately as it’s
embedded in doing the other components well. At least there is one
less thing to think about!
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Four phases of running

Preparation or terminal swing to initial
contact phase: the moments leading up to contact with the
ground where the leg is moving backwards, relative to the runner’s
body mass. The image below shows this phase with the runner on the
left and then initial contact with the runner on the right. The
results of this phase bring the thigh closer to the body and the
foot closer to, or under a slightly flexed knee.
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The preparation phase done well requires good
strong glutes and hamstrings and a balance in strength between the
glutes, hamstrings, hip flexors and quadriceps muscles. Drills can
help to practice this phase, especially the A and B running form
drills. The B drill shown below demonstrates the moment where the
leg begins to move back towards the body and ground.

[image: ]

In slower running what we’re looking for here is
the ability and physical conditioning to allow for an active
landing where the muscles and tendons absorb impact forces rather
than your joints. In faster running this phase is critical to
generating speed and power.

The A and B drills both practice elements needed
to activate your hip extensors (glutes and hamstrings) before you
contact the ground. The exercise described as the Paw-Back Drill
provides a gentler introduction to these concepts for beginners or
those looking to build up their confidence before attempting the A
and B drills.

Contact support or stance phase of
running: involves contacting the ground and supporting your
bodyweight and committing some strength into your running. This
phase done well is critical to maintaining stability, absorbing
impact forces and avoiding excessive twisting through the hips,
knees, ankles and feet.
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Olympian Genevieve LaCaze

In slower running it’s all about stability and
learning to activate your hip extensors (glutes and hamstrings)
when you’re in contact with the ground. In faster running this
phase provides main force and loads up the lower leg and feet as
well as pre-stretches the hip flexors to kick off the swing leg
recovery phase. The curvy lines drawn over the stick figure below
attempt to illustrate the major hip and leg muscles involved in a
stable, active landing.
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The key running drills to practice this phase
are the A March and A Skip drills. The A drills are really the core
of good running technique and are reasonably easy to learn by
runners of any level of ability. The A drill done well practices
the contact phase almost exactly as it occurs in running, so
there’s a great opportunity to transfer the skills learned from the
drill directly into your running stride.
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A March Drill

Later in the contact phase we see (in stronger
runners) the ability to maintain knee flexion as the thigh moves
back towards and into hip extension i.e.the thigh passes in line
with and then behind the torso.
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This posture as shown above by Olympians
Victoria Mitchell (far right) and Genevieve LaCaze (far left) and
in the stick figure below is dependent on good coordination and
reasonable strength through the hips, hamstrings, quads, core and
lower back.
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Forward swing or recovery phase: Rapid
recovery of the swing leg is critical for very fast running, but is
also an important skill that slower runners can practice to help
increase their cadence or stride rate. Focus on this area may be
warranted if your stride is a bit on the slow side e.g. less than
165 steps per minute on easy runs or less than 180 steps per minute
when running at your 5 to 10 kilometer race pace.

Don’t worry too much if your foot doesn’t get
super close to your buttocks when you run. This isn’t necessarily
an indicator of good technique and is usually only seen in good
runners when they’re running relatively fast. It’s not reasonable
to expect a runner moving at 8 minute mile (5 min km) pace or
slower to be kicking themselves in the backside like an Olympian
running twice as fast.
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The key drill that isolates this phase is the
Bum-Kick running drill, however the A and B drills can and should
also be used to help you practice recovering your leg. The Bum-Kick
drill isolates this phase so it’s a good way to model the discrete
movement pattern. You’ll then need to take that element into your A
and B drills, which done well, model the complete running gait much
more effectively.

A final note on recovery of the swing leg: the
faster you run the more automatic this phase becomes. Why? Faster
runners (when running fast) drive strongly through the ground which
has the result of pre-stretching all of the hip flexors, lower leg,
foot and the hamstrings (muscles mostly responsible for retrieving
the leg) as the thigh and leg fully extends behind the body. The
leg then snaps back in response to this pre-stretch.
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Bum Kick running drill

The faster you want to run the further forward
and up you’ll need to drive your knee. This occurs at the final
phase of swing leg recovery. This knee drive is of less concern for
slower running and jogging so you need to keep it in
perspective.
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Olympian Tamsyn Manou-Lewis

You can train for this using hill sprints in
combination with the A and B running drills which model this knee
drive or lift phase of running very well. Conditioning the TFL
(lateral hip flexor seen above) is a priority for aspiring middle
distance runners.
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A Skip Drill

Summary of drills and components of good
running form

A Drills:
- Preparation or terminal
swing: The final moments before the foot contacts the ground.

- Contact or stance phase: Support, stability and power developed
in running.

- Knee drive and swing leg recovery.

- Maintenance of strong posture throughout contact phase.

- Loading of the lower leg and foot.

- Suitable for modeling good technique for faster and slower
running.

- Extending the lower back and hip.

B Drills:

- Preparation or terminal swing: The final moments before the foot
contacts the ground.

- Practice recovery of the swing leg, drive and lift the knee, then
extension of lower leg as in fast running.

- Models joint stiffness in, knee, hip, ankle, required for faster
running

- Contact or stance phase: support and power developed in
running.

- Rapid recovery of swing leg.

- More suitable for modeling faster running and requires good
coordination and strength.

Paw-Back Drill:

- Preparation or terminal swing: The final moments before the foot
contacts the ground.

- Contact with the ground with hamstrings and glutes switched
on.

- Swing leg recovery.

- Suitable for beginners looking to practice activating key muscles
to understand movement.

- Good for commencing and practice but should move quickly to A
drills.

Fast Feet or Glute Activation:
-
Good for modeling joint stiffness required in faster running -
locking the posterior extension chain together.

- Good for glute activation - a movement driven from the
hips.

- Increasing stride rate from the hips.

Bum Kicks:

- Swing leg recovery: forward swing: rapid recovery of the swing
leg.

- Increasing stride rate driven by increase in swing leg recovery
speed.

Arm Swing Drill:

- Good for practicing posture and for slowly stretching out tight
shoulders to generate a bit more range in arm swing.

- Good for practicing more assertive drive from the arms needed in
faster running.

Walking Lunges:
- Good for
activating and strengthening the hip extensors (glutes &
hamstrings) and knee flexors (hamstrings) from a difficult deep
posture.

- Strengthens the quads from a running specific posture.

- Builds strength and stability.

- A great dynamic stretch for the hip flexors (TFL, Rectus Femoris,
Iliopsoas).

- Helps improve trunk posture by keeping the spine long while
lunging.
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Chapter 4: Getting ready to
drill

Location: I could almost say anywhere.
You don’t need a lot of space to practice running drills, however
you do need a relatively unobstructed and open environment. You can
even do running drills inside when you’re at the gym, but it’s
preferable to be outdoors where it’s convenient to sneak in a few
drills before and after your runs.

A flat firm surface is best when you’re starting
out - so packed granite sand trails, firm dirt roads without too
many rocks, sealed roads, closely cut firm grass ovals or golf
fairways will all suffice. It’s best to avoid very soft or uneven
ground as you want to feel your body reacting against the ground,
especially when you progress into the skipping components of each
drill.

Footwear : Some would argue that to do
drills effectively you need to take off your shoes and go barefoot.
While there are some circumstances where this might be warranted,
discarding your shoes isn’t necessary to do these drills correctly.
In fact, as you move towards generating more power (as your
strength and coordination improves) you may find shoes to be a
welcome means of dissipating the force generated by your more
dynamic drills.

However, if your regular running shoes are so
stiff and heavily cushioned that you can’t feel the ground, it may
be worth investing in a flexible, light-weight pair to practice
drills. A benefit of the minimal and barefoot running boom has been
the release of many lightweight and flexible running shoe models by
all the major brands. Most of these still retain some cushioning
and ramp from heel to toe (otherwise known as heel-toe-drop). Get
some help from you local specialty running store so you find
something that is not too aggressively different compared to your
regular running shoes.

Posture: I am a natural slouch, years of
office work and sitting about in front of a computer really mean I
have to concentrate to adopt good posture anytime, let alone when I
run or practice running form drills. When coach Mark Gorski teaches
children to run and especially when practicing running drills he
puts a lot of focus on getting posture right before movement
commences. Check out the resources
page for a video on getting set up to drill.

There’s nothing unique about the posture
required to perform running drills, think about your spine
lengthening out such that you’re being pulled up by the top of your
head isn’t a bad way to get yourself started. For me I like to
stick my bum out a bit, flex my knees, set my core and try and
imagine a nice curve in my lower back before I begin.

Start deep: If you’re having trouble
getting into the swing of the A and B drills try setting yourself
up in a deeper posture where your hips and knees are a bit more
flexed than usual. This sitting starting point allows me to
get more drive going from the hips (glutes and hamstrings) and
helps my foot and ankle contact at a better, more neutral
posture.






****







Chapter 5: A-march running
drill

This exercise is a great place to start for
practicing a running-like movement pattern. The walking or marching
component allows you to focus on each part of the movement while
executing it precisely in your own time.

The A drills capture the essential elements of
good running technique that can be practiced by any runner, no
matter how fast or slow. This drill is also a great muscle
activation exercise and can form part of a dynamic warm-up to your
runs.

The A March running drill is sometimes called
the high-knees drill, which is probably why some runners
misunderstand the main purpose of the drill. Running with high
knees isn’t necessarily a pathway to faster or better running
technique, so that aspect of this movement pattern needs to be kept
in perspective when you begin to transfer the skills to
running.

The A March and Skipping drills do seem, on
first analysis, to model the knee lift aspect of running.
However, if you look more closely, the need to be balanced and
stable on a single leg really is the heart and soul of this
movement. The hip extension impulse (thigh pushing down and back as
the foot contacts the ground) provides the go button for
swing leg retrieval and knee drive or lift, which in-turn helps
complete a fuller hip extension.
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Full hip extension - A Drill

There is no need to rush this drill. It is much
better to slowly practice the movement than race forwards. You
don’t need to cover much ground as you step through this drill;
very small forward progression with each step indicates better
execution of the technique than big strides ahead.

Coordination and running. The A-March
drill looks to be all about raising your knees up high. This part
of the drill is important, but should be seen as secondary to the
ability to maintain stability and strength on the grounded or
supporting leg. When I use this drill with recreational runners
it’s for the specific purpose of improving the understanding of
activating the glutes and hamstrings together as the foot contacts
the ground.
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Muscle activity on ground contact

This provides a stable base of support to reduce
twisting of the thigh, lower leg and foot. In other words this is
an active, strong and springy landing, rather than the dead,
passive, hard alternative.

And it doesn’t stop there. Contacting the ground
with these posterior muscles active is key, but it’s not the time
to quit early. This is where pressure applied downwards by
squeezing the butt and pushing the thigh down and extending the
lower back brings you up to attention. This prevents the stability
gained during contact being lost as you progress through the
support phase of running.

The contact point and pressure down as coach
Mark says is the go button to bring the opposite leg through
and drive the knee forwards and up by pulling through with the
hamstrings and activating your hip flexors. Think especially about
the TFL (the hip flexor on the outside and top of your thigh) as
this will help position the thigh in good alignment with the hip in
preparation for contact with the ground.

Your glutes, core, quads and lower back will
need to be engaged to prevent twisting and wobbling with every
step. Keeping your core set and lower back strong also prevents the
pelvis from being tilted backwards as the thigh comes forward and
up. Beginners often find themselves tilted backwards with their
entire weight heading in the wrong direction. I know I did!

As you become more proficient with this drill
you will notice that the raising of the knee on the swing leg will
actually help you to fully extend your hip on the supporting leg.
This element becomes more pronounced in the skipping version of
this drill where the movement is faster and more dynamic.

Think about a scissoring action where as one leg
drives down the other comes up. Another way to think of this is
push and pull-through. As you get better you can add in the more
circular recovery phase which fires the hamstrings as well as the
hip flexors as the knee drives up and forwards.

Getting set-up: Find a flat even surface
with about 20 - 30 meters of space to practice the drill.

How to:

1. Lengthen your spine and keep your eyes looking straight
ahead.

2. Start with one thigh raised to at least the horizontal. Don’t
point the toes into the ground.

3. The opposite arm should be forward.

4. Drive or push the raised thigh down towards the ground - foot
held lightly dorsiflexed (foot horizontal to the ground on
contact). Try to initiate this movement from the hips.

5. Contact the ground and put some pressure through the
forefoot

6. Continue to engage the glutes as you contact (pressure down).
Keep your torso upright.

7. Don’t let your hips collapse or knee track inwards on contact.
Keep your butt flexed and hips strong.

8. This is the time to get the opposite (swing) leg thigh and knee
driving forwards and up.

9. Extend the hip of the supporting leg - keep a long spine.

10. Repeat.
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Tip: Use the forward swing of your arm as
a cue to drive the raised swing leg back onto the ground.

Troubleshooting

These are some of the more common errors I’ve
observed when runners first begin learning these running form
drills. Please check out the videos at the resources
page where I further explain some of these errors and
provide tips to resolve them.

Leaning back: Often runners first
practicing this drill tend to lean backwards as they search for the
desired butt activation. Try maintaining a long spine but have
knees and hips slightly flexed. Don’t let the forward momentum of
your thigh tilt your pelvis backwards. Keep your core set, lower
back muscles and buttocks/glutes engaged - imagine sticking your
butt out if that helps!

Striding out: We’re so used to running
like we walk that even in a slow movement like this drill runners
want to straighten the knee and start striding out. Don’t do this,
keep the knee flexed or slightly bent at all times.

Popping off the calves: The idea of this
exercise is to maintain a relatively firm foot and ankle posture
i.e. foot parallel to the ground. As you push down with the glutes,
quads and hamstrings you need only maintain strength in your foot
and calf. Don’t do a calf raise as you push down and extend the
hip. The idea is to load the lower leg and foot with the big
muscles in the hips and thighs. If your calves are doing the
work in drills or running you’re at risk of injury.

If you suffer from chronic calf strains you may
wish to check out a 
feature article I wrote that further explains these
concepts on Running Technique Tips.

Dead landing: The runner stops applying
pressure down and back, the glutes and hamstrings are not engaged,
the posterior extension chain is broken and you’ll get a dead, weak
and passive landing. The movement should feel strong and decisive
not weak and floppy.

Can’t activate the glutes and hamstrings:
Try using bridging, lunges or prone hip extension exercises to help
get a feel for activating the glutes and hamstrings. Then try the
drill again and use the same muscle activation pattern as the foot
touches down.

Pointing the toes into the ground: Avoid
slamming the toes into the ground (especially with a stiff foot),
keep the foot as close to horizontal to the ground as possible - in
this position you can still make contact with the forefoot or
mid-foot. If you can’t avoid toe first contact be aware of allowing
your foot to settle somewhat flat before putting too much force
through the ground.

Contacting heel first: This can prevent
some runners doing this drill well if they don’t apply pressure
through the forefoot after contact. Try getting contacting the
ground just behind the forefoot with a neutral foot and ankle
posture. Don’t worry if you heel-strike when running, this is only
a tip for the drill.

Do: Two sets of 10-20 meters

Final Tip: Raise your knee in good
alignment with your hip - don’t drag your thigh across the
body.






****







Chapter 6: A-skip running
drill

This exercise is a more dynamic version of the
A-March drill and requires a greater level of coordination,
strength and skill. Make sure you’re comfortable completing the
marching or walking drill before adding this drill into your
routine.

[image: ]

Once you have the hang of it; this drill makes
for a great dynamic warm up to fire the glutes, hamstrings and hip
flexors. If you pull through with the hamstrings as you raise the
thigh you will find this drill also stretches the rectus femoris
muscle (a major hip flexor that joins onto the kneecap). The drill
will also condition the lateral hip flexor the TFL.

Note: Learn and complete the A-March
drill before moving onto this skipping drill.

Coordination and running. This drill is a
more exaggerated movement pattern than you would actually use in
slower running or jogging. Therefore you don’t want to directly try
and mimic this drill when you head out for an easy jog. However,
there are certain consistent elements that you’ll want to deploy
into your running no matter how fast or slow you run.

In this drill you’re practicing quite a powerful
and dynamic hip extension (pushing the thigh down and back while
keeping the torso extended and relatively upright). So while the
drill is quite exaggerated, the muscles needed to be active during
jogging or running fast are the same. The diagram below shows the
muscles drawn over the stick-figure.
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The skipping element will also help you get the
feel for lower leg and foot loading and is quite dynamic with a
double contact. This exercise can be thought of as a relatively
easy plyometric exercise.
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Caution: Avoid this drill if you’re sore
through the lower legs and feet or have a hamstring injury.

How to:
1. Start out slowly and
deliberately.

2. Transition from walking to skipping by increasing the speed and
strength of the movement.

3. Drive the raised thigh down towards the ground.

4. Contact the ground with pressure going through the
forefoot.

5. Engage the glutes as you contact (pressure down), stiffen the
foot slightly and pop forwards.

6. Double contact the ground with the support leg (the skipping
element).

7. This gives you time and impetus to drive the swing leg forward
and knee up.

8. The knee drive or lift will also help you complete and add to
the power of your hip extension.

9. Drive with the arms to help the movement.
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Tip: You will need to stiffen the foot
slightly as you contact the ground to skip and pop forwards.
Initially this can be hard to coordinate and is one reason why it’s
good to wear relatively flexible shoes with good feel for the
ground when practicing your drills.

Do: Two sets of 20 meters.

Tip: Don’t cut the hip extension phase
short; drive down with the glutes and extend the lower back as you
skip forwards. Driving the knee forward will help complete the
movement with more power and complete the hip extension.
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Olympic 1500m Champion Asbel Kiprop - Full hip
extension

Final tip: Raise your knee in good
alignment with your hip - don’t drag your thigh across the
body.

Modified A Skip

A small variation to this running drill may spark some more ideas
that you can bring across into your running. The basic pattern
holds true because it’s the moment of contact with the supporting
leg that triggers the recovery of the swing leg.

The change in posture is slight, flex your knees
more and stick out your bum further than normal. If you can do this
by engaging your lower back muscles and your glutes, you’re
now in a good position to try something different.

The classic A drills are more closely aligned to
sprinting, however with this modification they can model a faster
endurance tempo well. It depends on how you move.

How to:

1. The first thing to think about is putting
your foot down a bit further back behind your knee. I’ve found it
unhelpful to think about trying to put your foot down under the
body.

2. You really need to maintain length in the spine and keep your
bum sticking out - check to see if you maintain a slight curve in
the lower back when trying this variation.

3. Think about raising and lowering your thigh from the outside-in
- keep your butt cheeks together.

4. As soon as you feel the ground apply pressure down and allow the
foot to flatten, but not go floppy - alternatively, think about
extending or straightening your torso from the hips.

5. You should feel quite springy and notice the extension chain of
lower back, glutes, hamstrings, calves and feet locking
together.






****







Chapter 7: B-march running
drill

This running drill is much more complicated than
the previous A-March and A-Skip drills. The reason is this: you
have to raise the thigh while one leg is stable on contact with the
ground, and extend (straighten) the knee before driving the
leg and foot back towards the ground. Those familiar with the work
of actor John Cleese and Monty Python could be forgiven for
thinking this drill came directly out of his famous Ministry of
Silly Walks comedy sketch.

If you’re a beginner, the Paw-Back Drill
is a better place to start before attempting the B drills.

Coordination and running. This drill is
quite similar to fast running done by good runners. For beginners
and slower runners trying to implement this full pattern in your
easy running and jogs is not advisable. Even very fast runners only
range through this fuller pattern at higher speeds.
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Olympian & World Indoor 800m Champion Tamsyn Manou-Lewis

So think of this drill as being coordination
practice - improving coordination with a variety of exercises is
good stimulus and also helps build strength. This exercise is also
a good stretch and dynamic warm-up. If you plan on running fast
then developing the skill and strength to execute the B drills will
be much more important.
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Caution: don’t push too hard or
aggressively trying to achieve a wide range of motion. Always do
this drill after getting warm. Start slow and don’t overstretch
your hamstrings or kick out your leg too aggressively.

How to:
1. Start out slowly and
deliberately.

2. Lift and pull through the swing leg thigh forward and up (engage
hip flexors and hamstrings).

3. As the thigh reaches above horizontal allow the lower leg to
unfurl and the knee to straighten.

4. Engage the glutes and hamstrings to drive the leg down towards
the ground and slightly flex the knee.

5. Scuff the ground with the back part of the forefoot - don’t slam
the toes into the ground.

6. Engage the glutes and hamstrings as you contact (pressure down)
and step forwards.

7. Extend the hip and begin raising the opposite leg.

8. This gives you time and impetus to drive the swing leg forward
and knee up.

9. Drive with the arms to help the movement.

10.Repeat.

Tip: If you’re having trouble
coordinating arms and legs, place your hands on your hips and just
focus on the marching element first - you can add in the arms
later.

Do: Two sets of 20 meters.

Tip: Don’t cut the hip extension phase
short; drive down with the glutes and extend the lower back as you
step forwards. If you don’t do this you may have trouble completing
the leg extension (knee straightening) element of the drill before
you contact the ground again.

Try not to: Let your hips collapse. Keep
your butt flexed and hips strong. Don’t allow your knee to start
tracking towards the centre of your body.






****







Chapter 8: B-skip running
drill

This exercise is the most difficult drill to
master in this book and takes a high degree of coordination,
strength and skill to execute it well. Keep in mind that you don’t
need to perform this drill to get benefit out of the rest of the
drills. Beginners and runners returning after a long break or
injury should not attempt this drill. If you’re having trouble
getting it right leave it for a few months and come back to it
later when you’re feeling stronger and more confident.
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Caution: Don’t do this exercise if you
have a hamstring injury or soreness in the lower legs and feet.

Coordination and running. If you can
complete this drill it will give you confidence that you can
execute the full range of motion used by talented and faster
runners. However translating the drill movement pattern into your
faster running may still take time and practice.
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Olympian Genevieve LaCaze

To get through this full range of movement in
running you must also be strong - strong enough push the body
forward in space for long enough for the full range of movement
ahead of the body to take place.
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How to:

1. Start out slowly and deliberately.

2. Lift and pull through the swing leg thigh up (engage hip flexors
and hamstrings).

3. As the thigh reaches horizontal and above allow the lower leg to
unfurl and the knee to straighten.

4. Engage the glutes and hamstrings to drive the leg down towards
the ground - this should be relatively hard so you make firm
contact with the ground.

5. Engage the foot and make double contact (the skip) on the
support leg.

6. Don’t slam the toes into the ground.

7. Engage the glutes and hamstrings as you contact (pressure down),
keep the leg relatively stiff and pop forwards.

8. Extend the hip and begin raising and pulling through the
opposite leg.

9. This gives you time to drive the swing leg forward and knee up
and extend the leg.

10. Drive with the arms to help the movement.
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Tip: Don’t cut the hip extension phase
short; drive down with the glutes and extend the lower back as you
step forwards otherwise you may have trouble completing the lower
leg extension (straightening) element of the drill before you
contact the ground again.

Do: Two sets of 20 meters.

Warning: This exercise works the glutes
and hamstrings hard as they are both engaged and the leg stiffened
on contact - expect to get some soreness in the glutes and
hamstrings. Do not do this exercise if you are injured or
sore in any part of your body.

Try not to: Let your hip collapse. Keep
your butt flexed and hips strong. Push through the forefoot and
drive the torso ahead of the hips.






****







Chapter 9: Bum kick running drill

This exercise is a favorite
amongst many coaches and runners and a good way to exercise and
warm up the hamstrings in particular. It’s also a nice way to
stretch out one of the major hip flexors the rectus femoris, which
runs down the front and middle of the thigh.

Coordination and running. While it’s
important to get the hamstrings firing we want to get them working
early and in good coordination with the glutes. This means pressure
must be applied with the glutes as the hamstrings load. As a coach
I’m most concerned with hamstring strength and activation as it
relates to preparation for and contact with the ground.

In faster running you want to recover the leg
very quickly, the heel will get closer to the buttocks as the thigh
is tracking through under, up and ahead of the body. For tempo pace
running the heel of the swing leg getting to or just above the
horizontal is adequate for many runners.
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There are some coaches that maintain running
well only involves a process of lifting the foot off the ground
with the hamstrings, drawing the heel in a direct line from the
ground up and under the buttocks. The theory goes that this will
remove support and allow you to fall forwards without having to put
any force or strength into your running stride. If only it were
this easy!

A variant of this approach as a mental cue of
pull through has a better chance of coordinating the
hamstrings and glutes together in running, which provides a
stronger and longer stride.

The reason for making this point is that this
drill is mostly concerned with modeling the recovery of the swing
leg, not drawing the heel only to the buttocks, nor is it designed
to be reflective of a complete running pattern as are the A and B
drills.

If you literally tried to adopt this lifting
of the heel technique into your running (unless you were
standing on a steep slope) you would go up and down on the spot.
Here are six successive images that show what happens to the swing
leg after a fast runner (Olympian Tamsyn Manou Lewis) has propelled
herself forward in space.
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1. Swing leg (left) and hip fully extended as
the runner leaves the ground

2. Swing leg recovery, thigh moving forwards.

3. Swing leg fully recovered, thigh moving forward & up.

4. Swing leg and knee drive forwards.

5. Swing leg about to contact the ground.

6. Force applied to the ground, hip extends to propel the torso
forwards.

Bum kicks how to:

Caution: Don’t do this exercise if you
have a hamstring injury. Be careful to start slowly and easily to
reduce the risk of injuring a hamstring while doing this
exercise.

1. Start out slowly and deliberately.

2. Lift and pull through the swing leg thigh up (engage hip flexors
and hamstrings).

3. Allow the lower leg to load on contact and send some pressure
down with the glutes as you quickly pull through with the
hamstrings and hip flexors.

4. Don’t slam the toes into the ground - contact towards back of
the forefoot if possible.

5. Engage the glutes and hamstrings as you contact (pressure down)
and pop forwards.

6. Pump the arms to increase leg turnover speed.
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Tip: You can cut the hip extension phase
a little short in this drill; this helps recover the leg faster.
Keep your cadence or stride rate high - this is a faster
movement.

Tip: Think about pulling through
with the hamstrings and hip flexors.

Do: Two sets of 20 meters.

Try not to: Let your hip collapse. Keep
your butt working and hips strong. Don’t allow your knee to start
tracking too far towards the centre of your body.






****







Chapter 10: Fast feet running
drill

This exercise is a great way to fire up the
glutes before running and to also practice increased stride rate or
turnover. Another way of using this drill is to get the feel for
joint stiffness in faster running. When you do this drill it’s with
the extension chain well locked- it should feel quite springy as
you contact the ground.

Caution: avoid this drill if you’re sore
through the lower legs and feet or have a hamstring injury.
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Coordination and running. This is not an
exact mimic of the running movement pattern so the idea here is
stimulation and strengthening. As the legs are held relatively
straight and stiff in this drill, the hamstrings, glutes, quads,
lower legs and feet all have to work hard. The tempo is fast and
the movements quite bouncy and dynamic. Beginners should approach
this exercise with caution.

How to:

1. Set-up with a nice upright posture hips forward and glutes
engaged.

2. This is very much a scissoring action driven from the
hips.

3. Drive one leg down while holding it relatively straight and
stiff.

4. As the support legs drives down the other leg is driven up also
held stiff and straight.
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Tip: You will need to stiffen the
forefoot somewhat and whole supporting leg as you contact the
ground to pop forwards.

Do: Two sets of 10-15 meters.

Tip: Make sure your initiate the movement
from the hips - use the glutes to drive the leg down towards the
ground.
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Chapter 11: Paw-back running
drill

This exercise is a great beginner training cue
and drill. It helps practice the element of an active landing which
is critical to maintaining stability and absorbing impact forces
during running. If you’re very heavy on your feet this is a good
place to start adding a bit more bounce into your stride.

An active landing is where the glutes (buttocks)
and hamstrings are engaged as you contact the ground. When you’re
very strong in the hamstrings and glutes this process tends to
happen automatically, but in the early stages as you’re building
strength and coordination, you may need to think about it a bit
more.

Coordination and running. This drill
helps get the feel for turning the glutes (buttocks) and hamstring
muscles on at the moment of ground contact.

How to:

1. Find a post or a tree to support yourself.

2. Stand on one leg with knee slightly flexed - keep your spine
long and eyes ahead.

3. Start with the thigh raised and then pull the leg back towards
your body and lightly scuff the ground with the back of your
forefoot - don’t smash the toes into the ground.

4. Gently engage your glutes and hamstrings as you contact the
ground so you feel a slight catch as the foot makes
contact.

5. Recover the leg quickly by pulling through with the hamstrings
as you raise the knee.

6. Swap sides after 20 seconds
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Do: Two sets on each leg of 20
seconds.

Final tip: This exercise is best done on
packed sand so you don’t over-stress your hamstrings. Check out the
video demonstration on the resources page for more information.
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Chapter 12: Arm-swing running
drill

Like a lot of factors involved in running, the
role of the arm swing is always a topic for hot debate. Whilst
there’s no one way to swing your arms perfectly there’s some
key points that should be taught and practiced. As with all things
running, bedding down good habits takes time and patience.

It’s important to note that every runner has
their own slightly different arm swing patterns and within reason
those small idiosyncrasies are ok, but there are some key
components of an efficient arm swing like cadence and stride length
that will change depending on the pace you are running.

At tempo pace or slower, arm swing should be
fairly minimal but rhythmic. Efficiency of movement is most
important especially when running longer distances such as the
Marathon. You will often see big variances in arm swing in a
marathon but the common thread is that they are super relaxed.

When running at faster speeds arm swing becomes
more accentuated and powerful. To accelerate, a runner can use
their arms as a regulator for the legs. This often occurs mid race
to make a move to get rid of a competitor or at the end of a race
when you’re trying to sprint for the finish line. A great way to
practice this more powerful arm swing to help accelerate is by
running uphill. Regardless of whether it’s in a race or simply part
of your long run, increasing the range and force of your arm swing
will help increase you’re speed when climbing hills.
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Olympic Medalist Nick Willis

Arm swing in running is a controversial area
that I’ve blogged about a few times on 
running technique tips. Some coaches such as Nick
Willis’ mentor Ron Warhurst believe the arms set the tempo for and
drive the legs; others don’t think the arms do much beyond being
relaxed and balanced i.e. Arthur Lydiard.

Depending on which camp you’re in the following
drill could be skipped. Coach Mark Gorski, who I’ve worked with
extensively over the past three years, had this drill drummed into
him by a coach in his junior days. He still believes it has a good
benefit for those of us (including me) who are arm swing
challenged!
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Coordination and running. The faster you
want to run the more important driving with the arms will become.
So unless you’re planning on running fast you can stay a little
relaxed. That said, focusing on the arms could be the right trigger
to stimulate improvements in technique or a useful way to help pick
up the pace in your final drive to the finish line. This drill
helps lock in the posture and feel of an efficient and as
necessary, powerful arm swing.
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How to:

1. Holding a light dumbbell in each hand assume a balanced posture
in front of the mirror, one leg forward, one slightly back.

2. Keep the hands relatively relaxed, just enough to hold the
dumbbells.

3. Long spine posture.

4. Hold your arms bent at roughly 90 degrees.

5. Keep your shoulder blades back, down, together and
relaxed.

6. Keep your eyes ahead.

7. Pull one arm back, the other comes forward.

8. As the arms swing forward the hands should be kept just each
side of the body’s midline.

9. Repeat for 10 swings on each arm.

10. Then swap the leading leg and repeat 10 swings each arm.

11. You can build-up over time to sets of 60 seconds
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 Chapter 13: Walking
lunges

I wouldn’t describe the walking lunge as a
running drill per se; it is better categorized as a form of
resistance or strength training. However, in my opinion, the line
between running drills and strength training is very thin. Both
train movement patterns and muscles with the only difference being
running drills are normally done without carrying additional
weight.

The temptation to include walking lunges as part
of collection of drills comes from two main drivers. The first
being walking lunges allowing you to complete the dynamic
activation and stretch of almost every important muscle group
needed to run with good technique.

I’m like many runners I hate stretching.
So much so I’d rather do some deep walking lunges to stretch my hip
flexors. While I don’t always think about the benefits of the
stretch I always feel better for having done a set of two of
walking lunges.

The second reason is the zeal of coach Jay
Johnson who is constantly reinforcing the need for runners to
complete the Lunge Matrix ahead of runs as a warm up. You
can check out Jay’s video demonstration by clicking
this link. The matrix as demonstrated by Coach Jay is
another great tool to use in your warm-up or as part of a circuit
training program.

I have to admit I’ve been a bit slow on the
uptake when it comes to the benefits of lunging for running. But
with Jay’s constant reminders I felt compelled to introduce lunging
to my own strength program and think a bit more carefully about the
context of the muscles used, stretched, and how the lunging
movement pattern related to running.

I’ve found that lunging provides a welcome
dynamic hip flexor stretch but also a fantastic glute, quad,
hamstring and calf strengthening exercise. The lunge manages to hit
my glutes and hamstrings in a different way to squats and dead
lifts. I can testify to their effectiveness with a four day bout of
delayed onset muscle soreness (DOMS) the first time I practiced
these with a barbell!

For the purposes of this book I’ll confine my
description of lunging to that needed to facilitate walking
forwards. You can certainly do this exercise without equipment, but
if you can get your hands on a broomstick, golf club or a very
light barbell you give yourself a focus point to practice holding
your spine nice and long whilst activating your hip extensors
(glutes and hamstrings). This focus on trunk posture will add to
the hip flexor stretch and help you switch on the glutes at the
bottom of the lunging movement.

Coordination and flexibility in running.

The lunge is a fantastic exercise for
strengthening the glutes, quads, hamstrings, lower back extensors,
hip flexors, calves and feet. Depending on how long a stride you
take and how deep you lunge it is also an effective dynamic hip
flexor stretch. The TFL (lateral hip flexor) gets strengthened
and stretched whereas the rectus femoris and illiopsoas
(deep hip flexors which attach to the spine) feel more like they’re
being stretched rather than working too hard during the lunging
movement.
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You can see that the lunge puts you in a deep
posture where you’re forced to activate your glutes, lower back
extensors, quads, hamstrings and calves in order to push yourself
up and the ahead of the legs/hip.

Caution: Don’t force your body into a
painful posture - if you can’t get very deep don’t worry about it,
forcing your body will increase the risk of injury.
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In faster running you need the ability to at
least apply some force as the thigh reaches extension. To do this
you also need sufficient flexibility for your hip flexors not to
pull up this phase short. See the example below of where a strong
hip extension is present combined with the knee remaining flexed.
This is a very strong running posture that translates well into
speed and stability.
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Olympian Ryan Gregson (left)

How to:

1. Find a clear space about 10-15 meters in length.

2. Hold a broomstick as you would a barbell across your shoulders
(or arms relaxed and hands on your hips).

3. Keep your head up and eyes looking ahead.

4. Make a real effort to lengthen your spine, chest out, bum
out.

5. Take a reasonably long stride forwards, pick up the thigh with
TFL (lateral hip flexor) and hamstrings.

6. Keep your thigh in alignment with the hip - don’t drag it across
your body.

7. Allow the leading leg hip to lower under control and the knee to
flex - push your hips forward.

8. Lunge deeper as you warm up so that your trailing knee almost
touches the ground - but don’t force it.

9. Remember to keep pushing your hips forward at the bottom of the
lunge and to keep the trunk upright - this will maximise the hip
flexor stretch.

10. From the bottom of the lunge on the leading leg push down with
the quads and push up with the glutes in about equal measure. This
will place the hamstrings and calves under load exactly as in
running.

11. Keep your eyes up and long spine as you return to a more
upright posture.

12. Recover the trailing leg with your hamstrings and TFL which
will carry over into the beginning of the next stride/lunge.

13. Repeat.

Do: Two sets of five to ten lunges on
each leg.

Troubleshooting: Many people tend to push
themselves out of the lunge posture with the trailing leg rather
than working the leg and hip of the side that is doing the lunging.
Practice relaxing the trailing leg while you push out of the lunge
posture with the glutes and quads. You’ll find this is now a much
harder exercise.

Variation: Try walking lunges uphill.
You’ll notice a bit of extra stretch and work as an overload.

Progression: Lunge with a barbell and
weight. Initially a broomstick is sufficient. Then move to a light
bar without weight, only then consider adding weight to the
bar.

Variation: Try lunging with a dumbbell in
each hand.
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Chapter 14: Concluding thoughts on
running and form

I hope you’ve found the information in this book
helpful and now possess some practical knowledge and skills you can
use to help improve your running. There are no easy answers to
resolving injuries or improving performance, but with patient
application of effort and techniques such as drills and strength
training your body and mind can adapt to better movement
patterns.

If you haven’t already done so please watch the
videos on the resources
page. They really help to further explain the concepts
covered in this book.

I discussed at the beginning of this book that
running form drills are only one of many training techniques
you can use to improve your running. I would urge you, if you
haven’t already, to get into some regular strength training. This
doesn’t need to be complex or involve visits to the gym. In fact
you’re likely to have as much success using simple exercises as
these better model or relate to running more closely than the
complex inventions of some trainers. In many cases in life,
including strength training for running, the old stuff is better
than the new stuff.

Initially and on a long term basis strength
training can be done using only your body weight. Over time you may
progress to using light barbells, a medicine ball, kettle bells and
dumbbells. These can usually be found second hand for sale online
and are reasonably inexpensive. They also have the advantage of
being completely portable so you can throw them in the car and take
them to wherever you launch your runs from. For more information
about strength training for running you can read my first book
Running Technique or visit my blog for 
related articles.

The running form drills discussed in this book
are a great way to practice better running movement patterns, but
just like in running it’s difficult to do them well unless you have
a base level of strength in your body. Again you don’t need to be
bulging with muscle but you do need to work on hip strength and
stability in particular.

If you look at it from another perspective,
strength training is the foundation of a rough running canvas, the
form drills then get painted over the top to add the base layer.
Your running coach can and should be involved in all of these
measures as they sketch out and help you train towards the type of
athlete you want to become. Unlike this painting analogy you can
work on strength, running and form at the same time, they all go
hand-in-hand. The skilful coach will help you plan and schedule
these elements into a long term recipe for success.

Always remember not get frustrated or
disappointed if you can’t execute running technique or these drills
as well or as quickly as you’d like. Some of the drills are easier
to pick up than others and you’ll definitely be able to do these
drills with more skill and speed once you’ve built a stronger
body.

Your progression as a runner should be patient
and kind to your body. You can’t expect to take up running in
midlife (as I did) and immediate start punching out marathons.
Worthwhile projects take a long time - how long did it take you to
get educated or succeed in your chosen profession? Most likely at
least 10 years on both counts.

Running should be thought of in exactly the same
way - whatever age you took up the sport it will take 10 years or
more to maximize your potential. Short cuts, over training, over
reaching your progression will lead to continued injury and a lot
of miserable time doing rehab in swimming pools. Choose one
achievable goal each year and train slowly and patiently towards
that.

Take your time and enjoy your running, there’s
really no hurry is there?
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About the author

Brian Martin is a level 3 distance running coach
accredited with Athletics Australia with an interest in running
technique. He has worked as a business systems analyst and within
the University sector as an online learning specialist. Brian tries
hard but runs slow.
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If you enjoyed this book and would like to learn
more about running technique and some of my other thoughts about
training philosophy please visit: http://www.runningtechniquetips.com

I’m always happy to hear from readers with
feedback or questions about my work. To get in touch please email
me at brian@runningtechniquetips.com

Help me promote this book by writing a
review. If you enjoyed this book please take the time to write
a short review at the retailer where you purchased the book.
Reviews really are critical for independent authors to reach new
audiences. Your help is greatly appreciated.
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I tweet, mostly about running, at:

http://twitter.com/BrianRunCoach
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Connect with me on Facebook at:

http://www.facebook.com/RunningTechniqueTips
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Watch me embarrass myself on YouTube:

http://www.youtube.com/RunningTechniqueTV
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Don’t forget to visit the online resources that
support this book:

http://www.runningtechniquetips.com/running-form-drills/
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Foreword and introduction to “Running
Technique”

Author’s note to the reader

To every runner, humble or great, this is for
you.

Running is the only form of exercise I truly
love. I tolerate swimming, enjoy the gym and riding a bike, but
there is nothing that compares to the freedom, buzz and personal
gratification of running. I’ve loved running since I was a young
teenager, but it didn’t love me back. Soreness and injury
eventually forced me to abandon running for years and at other
times reduced me to jogging one or two days per week.
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Three years ago at age thirty-three I got
serious and gave running another chance. I followed all the right
training advice and ran in all the recommended shoes. I pushed
weights, got my aching thighs and shins massaged and even went
swimming to help keep me on the road. This quasi professional
approach worked well; I ran 50 to 60 kilometers a week. This was
much more than I’d managed when 30 to 40 kilometers seemed like
marathon training. But I was still getting sore and I wasn’t able
to run as fast as I wanted to, barely eclipsing the times I used to
run when I was fourteen. More depressingly, I succumbed to the
inevitable curse of injury.

It was in the process of diagnosing the injury
that I realized I didn’t know how to run. I had some video footage
taken of my running technique and showed to various experts. It was
easy to see I didn’t move the same way as more talented runners,
but what I didn’t understand was why and what I could do
about it. The professionals didn't add to what I already knew and
the general consensus was there was not much I could do about it.
In fact one physical therapist advised me strongly not to
try and correct my running technique. Hardly encouraging stuff!

So I started researching and reading. The
answers about my own running shortcomings and what I could do to
improve them were not easily forthcoming. By the time I had read
through most popular running books and started delving into
biomechanics and academic journals, I knew I needed to start
documenting what I was finding. I was getting the answers I wanted,
but they were so deeply buried in scientific literature and encoded
in technical language that I decided writing a book on running
technique for regular runners would be a useful thing to do.

Over the course of two years I examined every
possible aspect of what good running technique is and how regular
runners can get it. This book is the product of that research and
the experience of improving my running technique. I’m excited about
sharing what I've learned: a detailed but easy to understand guide
for a runner of any level of ability to understand, learn and train
for better running technique. This book is the first of its kind in
making running and the complex area of biomechanics understandable
for runners of all levels of ability. Everything I’ve written is
geared towards improving your knowledge of running and helping you
run better.

This book demystifies running, a primal activity
that inspires people on so many levels. The ability to endure, even
suffer in pursuit of a humble goal deeply connects the running
community. Every runner, no matter how fast or slow understands the
dedication and courage required to run your best. All humans
can run, but some of us do need to learn how to move correctly.
This book brings together three important ideas that justify taking
running technique seriously. Running should be enjoyable and pain
free, injuries should be the exception not the rule and performance
improvements can accrue by improving technique, not just training
harder.

I’m aware that some people might question the
opinion of an average guy like me when it comes to describing how
to learn good running technique. For the record, I am not an elite
runner, coach of an Olympian or a scientist. I actually think it
helps me not to be any of these things. I am a writer and I worked
for many years as a business process analyst. This has honed my
ability to describe complex ideas in a logical and easy to
understand way. I was also a terrible running technician. To begin
overcoming my shortcomings I started with a blank sheet of paper,
because nothing I have read could give me the answers I was looking
for. Bizarrely, there’s very little written about how to learn,
train for and improve running technique.

My methodology for explaining running technique
is simple: understand how the best runners move and why. If I could
describe how and why good runners move they way they do, then I and
others would have a chance of adopting these building blocks of
good running technique. There is something in the phenomena that
often the best teachers are the people that had to work hardest to
master their craft. I’m not saying I’m a genius coach, but I have
worked extremely hard to understand how running works and then even
harder to put what I found into practice. Experience has been a
great teacher. You’ll never get an explanation of what running
feels like for the average person from an elite runner or coach.
They’ve never experienced what it's like to run like a sack of
potatoes. Describing the process of running without drowning in
scientific language is a challenge. A large part of the research
and writing process for me has been to decode, understand and then
translate biomechanics into language that anyone can read without a
dictionary.

The popular running titles that I have read are
long on training instruction and short on advice about running
technique. To be clear, I am not proposing a new or revolutionary
running technique. Everything I have written is based around
describing and understanding how elite runners move. They are the
best runners and it makes sense to use them as a benchmark for
explaining what good running technique is. Where this book makes a
difference is that it clearly shows how regular runners can learn
the basics of, adopt and train for these fundamentals of good
running. I’m not promising to make champions out of average
runners, but I’m convinced runners of any level of ability can
benefit from adopting and training for a technique that brings them
closer to the movement pattern of the best runners.

I’ve crafted the advice in this book to give you
the best chance of enjoying your running, staying healthy and not
getting hurt. I love running hard and challenging myself, but after
a few injury lay-offs I’ve grown to love easy running and training
just as much as striving for the next personal best time. I hope
you enjoy learning more about running technique and it helps you to
achieve your running goals.
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Brian Martin
January 2011

Additional resources: as this is an eBook
there is a limit to the amount of diagrams and photographs that
could be reasonably included. The reason for this is you need to be
able to read the book on your smart phone, computer or any of a
dozen or so popular eBook readers. This book is readable in about
10 different file formats, for this to be possible some compromise
had to be reached on the volume of graphics that could be included.
There is also a file size limitation that precludes inclusion of
large photos. Where possible I have included simple diagrams to
illustrate any technical concepts, these are further supplemented
by photographic and video resources hosted on http://www.runningtechniquebook.com.
If you are reading the book and get stuck on any concepts, please
check out the web-based resources for further explanation. You can
also keep up to date with my latest material at: http://www.runningtechniquetips.com.
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Foreword by Philo Saunders PhD

Senior Physiologist, Australian Institute of
Sport

Running has been a major part of my life for the
past 20 years as an elite athlete, sports scientist and coach. I
have trained with, tested, observed and talked with runners of all
levels of ability from developing juniors, recreational runners,
elite senior athletes and Olympians. Like many runners I have been
brought up with the premise of trying to increase the amount and
intensity of training in order to improve performance, and for many
talented runners this works well. However, just training hard is
not necessarily the best option for runners with deficiencies in
muscle strength, muscle activation patterns and other aspects
associated with good running technique. These runners could succumb
to injury by just increasing their volume of training.
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The importance of building strength, gradually
increasing mileage and incorporating a consistent strength and
conditioning program into running training has become more evident
to me as I have progressed through the years as an athlete,
scientist and coach. Much of my PhD looked at improving running
economy in highly trained distance runners and one of the key
factors was improving the recruitment of key muscle groups such as
the glute and hamstring muscles and utilizing the elastic energy
stored in the muscle tendon system to gain more energy for less
work in each foot contact. Currently, I use weight training, muscle
activation work, plyometrics, running drills, static holds and
sprinting for myself and the athletes I coach. This approach has
consistently allowed us to run with better technique, be more
resilient to injury and get through higher volumes of quality
training year in year out.

At age 34 I continue to compete in major track
events in Australia and have been a consistent top 10 performer at
the National Championships over the last decade. I think a major
reason I have had such a long career in the sport and am still
going strong is that I have rarely been injured and have managed to
consistently string together good training blocks each year. Part
of the reason for this is definitely related to good running
technique, which has allowed me to train at a high level for a long
period.

Brian approached me a few years ago to provide
him with some guidance to his training with his goal to improve all
of his best times from when he was a junior runner and eventually
build up to running a good marathon. Initially I provided ideas on
how to build up his training volume and suggestions for the type of
harder sessions that would improve his fitness and race
performance. He did manage to improve some of his times, but
unfortunately he became injured before he could complete that
marathon.

Brian then began something of a quest to try and
reduce the amount of time spent not running due to recurrent
injuries. He completed a gait analysis video and sent me a copy for
feedback. There were certainly many deficiencies in his running
technique compared to the elite athletes I train with and compete
against. It was clearly evident that Brian was much too heavy on
the ground with a pronounced heel strike at contact and his foot
was landing well in front of his hip. His back lift of the foot and
leg after contact was nearly nonexistent and there was no bounce in
his stride. All of these factors indicated a lack of glute and
hamstring muscle activation and over emphasis of the quadriceps.
There were obviously severe loads going through his legs on impact
with the ground and it was not surprising he had been getting many
injuries.

Brian then set about improving his running
mechanics and did a lot of research on what factors are associated
with good running technique, which he describes very well in this
book. During the Christmas period of 2010-2011, I caught up with
Brian who came up to Jindabyne to spend some time with my family,
get some running done and show me how far he had come with the book
and his running technique. I must admit the video analysis of his
new running technique was very dramatic with definite glute and
hamstring activation occurring, he was much lighter on his feet
with a far more neutral foot contact and was getting a bit of
bounce and rhythm in his stride.

When Brian asked me to write the foreword to
this book I agreed instantly as I think it covers a critical aspect
of successful running. Running technique is also an area that does
not have a lot of easy to understand and practical advice for
regular runners. This book is easy to read, well laid out and the
ideas are based on sound scientific research, and observations the
author has made through his own journey in improving his running
technique. The book provides practical advice on how to improve
running technique for runners of all levels of ability and will be
a valuable resource for distance runners.






****







Chapter 1 - Introduction

This book is designed to help normal people
learn how to run with the best possible technique. Your objective
could be to begin running for fitness, improve your best time in a
local race, finish a charity fun run or even complete the marathon.
Whatever your running goal, the first thing you need to do is avoid
getting injured. Happily, if you’re aware of what good running
technique should be and you begin taking steps to run better,
avoiding injury is possible. If you can do this then performance
improvements will also soon follow. In this book there are some
fresh ideas for anyone who believes they can run faster with fewer
injuries than their current training allows. If you have questions
about running technique - the answers are here. If you’ve given up
running because your body couldn’t take it anymore, perhaps you can
be tempted back to the sport with some clear suggestions for
improving the way you move over the ground.

My objectives for writing this book are to help
existing runners improve their running technique and provide sound
knowledge for beginner runners to give them a head start and avoid
getting hurt. Whether you’re seeking to avoid or come back from
injury, start running for the first time, run faster or just enjoy
it more, there’s likely something of interest for you as I:

- share my experiences in making changes and improvements to my
running technique;

- provide insights on what good running technique looks like in
every phase of the running cycle;

- specifically identify the muscles needed to power and sustain
good running technique;

- help you decide if you should consider changing or improving your
technique;

- provide a framework for evaluating and improving running
technique for coaches and runners;

- detail strength and coordination principles for runners of
different ability levels and explain how these relate to the muscle
activation patterns needed to run better;

- offer mental cues to break you out of bad habits and get a sense
for how running better can feel;

- provide advice on footwear and barefoot running in improving
technique;

- break down unhelpful myths and misinformation about how running
works; and

- translate scientific language used in academic writing so it’s
understandable for the lay person.

If you’re an elite or talented runner you
already consciously or unconsciously know what you’re doing, but
while you’re here, you might be interested in learning why you are
so good and how you could get better by enhancing what you
have and correcting minor chinks in your armour.

Coaches should find value in having an objective
framework to evaluate running technique and clear guidance on how
to improve their athletes’ techniques no matter how good or bad
they first appear. The goal of the coach should always be to
encourage and help their athletes improve their craft; too often
this has been restricted to training methodology, important, but
neglectful of teaching the fundamentals of good human running
biomechanics. I don’t blame the coaches; there is little
information to work with. I hope this book will help take your
athletes to improved performances, fewer injuries and promote
greater retention in the sport.

This book is a comprehensive guide on running
technique: a step-by-step program to learn running and strengthen
your body to enable progressive adoption of a better technique. It
takes the mystery out of why gifted and elite runners move better
than mortals like you and I. In doing so you will learn how you can
adopt the basic elements of this technique and enjoy the freedom
and pleasure of running faster and more freely than you would have
thought possible. You’ll learn how to develop the strength and
coordination to allow you to emulate better running technique. I
don’t claim to be able to get you to the Olympics, but I do think I
can give people the knowledge to develop a competent running
technique and most importantly, avoid injury.

How much more is there to say about running? I
asked this question not as an intellectual exercise or a prompter
to you the reader but as a true and difficult question to myself. I
had to be able to answer in my own mind before committing the time,
effort and heartache involved in any significant writing exercise.
For me the answer was simple - there is much more to say about
running because there is so much about running technique that
remains unsaid or obscure.

One issue is the lack of literature on how elite
runners actually move. My starting point was to understand and
document their movement pattern, which muscles were responsible and
begin exploring a method for adopting and training for this
benchmark. I needed to understand why there can be such a disparity
between the pace an elite runner can sustain over longer distances
compared to what a normal person is capable of doing. I can accept
not being as good at something as the best in the world, that’s
life, generally there’s going to be someone, sorry probably a large
number of people who are better than you. But even if that is the
case I refuse to give up until I am doing everything possible to
improve the way that I run by identifying all the elements that
will allow me to run faster, for longer and with fewer
injuries.

Most running books describe (very well)
approaches and programs on how to train, some including Daniels’
Running Formula (2005) include fantastic information on how
hard you should train based on current fitness. This is perfect for
avoiding over reaching and leaving your best work on the training
track or getting injured by trying to run too fast. But as good as
these books are they don’t include much information on technique.
I’ve read dozens of publications that sit on the fence when it
comes to a recommended running technique, heel-toe, forefoot, knee
lift etc it was all a mishmash that ultimately included a statement
along the lines that each runner had to find their own
fatalistically determined pathway. Read: you’re stuck with what
you’ve got because if your body is doing it that way it is because
it has determined the best way for you to move. When did my body
get the right to tell my brain how we’re going to do business? I
just didn’t believe it, don’t believe it and by the end of this
book you won’t believe it either. If the only way to improve is to
run more miles then there are limited options for people who break
down in the process. I’m definitely here to provide more choices
for regular runners.

What you will learn: This book describes
a fundamental technique for jogging and running. This is done
through the clear explanation of my observations and experience and
the research I have undertaken into biomechanics and kinematics of
running (see below for explanation).

External and visual indicators of good
technique: you will understand what good technique looks like from
the outside (kinematics), allowing you, your running coach or
training partner to get immediate feedback on how well you are
executing your technique. You will learn how to spot and interpret
the key visual cues to good technique and technical errors.

Internal muscle activation that drives good
technique: what good running looks like is one thing; next we need
to understand how the body produces that movement pattern. This is
where we need some basic knowledge of biomechanics. I’m assisted
here by a number of good studies that have analyzed which muscles
are firing at different stages of the running cycle. Using these
studies, I have been able to describe which muscles need to be
engaged to produce good running technique. What does good running
feel like? Inevitably you’ll wonder as I did what is this
technique supposed to feel like? How do I know I’m doing it right
and how do I send my muscles the right messages to make this
happen? You will learn cues to trigger the right responses from
your body.

As you begin to understand how you are supposed
to move, a detailed explanation of the principles and practice of
strength and condition will help develop the functional strength
and coordination needed to run with correct technique. I also
include guidance on how to start modifying your technique and avoid
many of the mistakes I made along the way. This will take you
step-by-step how you can learn or teach this difficult task.
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How to train during and after you make changes
to your technique - you need to be sympathetic to your body and
mind as they grapple with moving differently. In this section of
the book I explain how training for technique needs to become part
of your approach rather than just running longer and harder.

Isn't running just running? The first
thing we need to agree on is that running isn’t just running. What
do I mean by this? There’s clearly a few ways humans can move over
the ground. The obvious examples are walking and running, but what
are these movement patterns driven by and comprised of? What I’m
getting at is this: there is more than one way you can move quickly
or run. To give an extreme and easy to understand example,
consider race walking; the world record for 50km is 3:40:57, giving
an equivalent marathon time of about three hours. Most runners
would be extremely pleased to produce a result this fast and many
never get close to realizing this level of performance. No one
would argue that race walking uses the same technique as running,
although some may argue that race walking isn’t walking, but that’s
another story. Race walking isn’t elite running technique, but it
can enable humans to move quickly over long distances. Many regular
runners use muscle activation patterns or techniques that are very
or slightly different to the best runners in the world. Others move
with a good muscle activation patterns, but lack the strength and
coordination to execute it consistently. Whether you are close or
far from good technique there is always the possibility to
improve.
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One example that I am personally very familiar
with (see the image above) is being a runner who carried himself
forward by lifting and thrusting his legs ahead of the body using
the hip flexors and quadriceps. The insidious results of this were
to:

- land with a straight leg ahead of the body, usually contacting
heel first, leading to harsh braking forces (that slow you down)
and cause impact injuries because the body’s natural shock
absorption systems at the hip, knee and ankle are not
engaged;

- use muscles designed for stabilization and elastic energy return
as prime movers, thereby fatiguing them quicker and resulting in
overuse injuries;

- have unstable weak hips and excessive twisting of the shin and
pronation (ankle collapsing inwards) of the foot and ankle;

- generate limited rear thrust as evidenced by very low carriage of
the leg behind the body;

- slow turnover and extend ground contact time, the leg is
retrieved from a low, distal (far away from centre) position from
the body meaning you are playing catch-up with the leading leg;
and

- retrieve and drive the leg forward with the quadriceps and hip
flexors (the muscles at the front of the leg and hip) rather than
the torso being propelled ahead of the hips.

How can people run in such different
ways? The answer to this is beyond the scope of this book, but
my theory is that there are a number of factors involved.

Poor instruction: many of us were taught
to run heel-toe, therefore our technique progressively evolved
towards supporting a movement pattern designed to focus on a single
part of the running cycle i.e. landing.

Muscle weakness: (atrophy) that occurs
over time through sedentary lifestyles and limited physical
activity. Many of us spend twelve years or more sitting through
school and then we get jobs that have us sitting some more. This
must have an impact of the strength and use of the core, hamstring
and buttock muscles that could carry over into running.

Running with and using heavily cushioned
shoes with built up heels are also a factor. A recent study by
Lieberman et al (2010) demonstrated variances in groups of
runners brought up in shoe wearing and non-shoe wearing cultures.
The differences were startling.

Coordination, the running muscles,
buttocks and hamstrings in particular, require not only strength
but good coordination to work effectively; this is one explanation
for the difference between very good runners and just good runners.
The reason the hamstrings are so difficult to coordinate well is
that they cross both the hip and knee joints. They also work in
close coordination with the buttock muscles therefore this team
needs to work together with precision to get the best results.
Minor changes in hip and knee posture can greatly improve your
running technique, but will only be possible with sufficient
strength in and coordination of the buttocks and hamstrings.

What if I’m basically a decent runner?
Many runners I have observed use the correct muscle activation
pattern, but lack the coordination, strength and awareness to
activate that pattern with sufficient speed and strength to
optimize their running. This book also addresses how to fine-tune
your technique no matter where you are in the continuum between
technically flawed and elite. I’m not concerned by differences in
running style, but demonstrable variations in technique. Style is
an allowable idiosyncrasy, like Haile Gebrselassie’s crooked arm or
Paula Radcliffe’s bobbing head - but their base techniques are very
good indeed.

Variations in technique occur by activation of
different muscles groups and results in visible difference in
movement patterns in running. If your technique is seriously flawed
the only way you will realize the maximum capabilities of your body
is to make conscious changes to the way you run. This book will
help identify whether this is the case and give you the tools and
information you need to make the necessary adjustments over time.
Here are some indicators that you may need
improvement:
- you run extreme heel-toe;

- you lean forward at the waist;

- your quadriceps are stiff and sore after runs;

- your hip flexors are sore and tight;

- your feet land under the centre line of your body, not under each
hip;

- you have sore knees and shins;

- you struggle to run downhill without feeling like your body is
breaking;

- you’ve been observed landing with your knee straight and foot
well ahead of your body;

- you have weak, ill defined hamstrings; and

- you don’t have much butt to fill your jeans.

This list almost encapsulates everything that
was going wrong around my technique. I’ve started from a low base,
but crawling my way out of that dark hole has allowed me to learn
exactly what is needed physically and mentally to correct running
technique. You are most likely not this bad! Depending on how you
run and your running goals a major overhaul of your technique may
not be warranted or necessary. In this case you may be able to
focus on smaller areas of improvement. I provide more detail on
making this choice in Chapter 3.

A final word of introduction: this book
is the most practical, scientifically sound, easy to understand
guide to how you should be running. In addition to demystifying
running technique, it will show you step-by-step how to strengthen
your body to allow your mind to move your body in the same
biomechanical pattern as a talented runner does. There are no easy
answers, you will need to work hard and it will take time,
but it is possible to improve.

Write to me with feedback and suggestions and
I’ll incorporate them as quickly as I can into the supporting
online resources
for this book (with acknowledgement to contributors). You’ll get an
idea as you read this work of the level of passion and personal
commitment I have for running. I want this and associated websites
to be a living document and a way to exchange information between
members of the running community.
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Chapter 2: Anatomy and basic
biomechanics

There is no doubt that as I read my way through
a dozen or more running books and a few hundred academic journal
articles that I’ve had to sharpen up my knowledge of the human body
and what makes it move. The muscles and their role in propelling
the body over the ground was not something I had given a great deal
of thought. Like me, you need a little bit of basic knowledge here
to help get conscious control of your running technique.

We need to cover a little bit of science. But
bear with me, I’ll use a minimal amount of scientific jargon and
where I do, I’ll include a plain English explanation in-text. But
you will need to grasp some core concepts; this will be useful in
improving your running and in communicating with health
professionals such as physiotherapists. If you can speak their
language and describe your nagging injuries specifically, you’ll
likely resolve any issues quicker than relying on a one-way
diagnosis. You’ll understand the instructions they may give around
treatment; rehabilitation and ongoing strengthening you may require
to avoid re-injury.

I’m not saying you need to be an anatomy
professor, but getting your hands on a basic anatomy text is a
decent investment for someone interested in the sport of running.
The one I often refer to is called the “Pocket Atlas of the Moving
Body” by Mel Cash (2000). I picked this up about eight years ago
when I was completing a gym instructor qualification. It’s only
about sixty pages long, full of diagrams and easy to understand
tables that describe how they body hangs together and which muscles
are responsible for initiating various movements.

If you can’t get your hands on this, there’s
plenty of information on the Internet, just be careful you only
rely on reputable sources. I’ll summarize the basics for you in
this chapter so we’re all talking the same language as we progress
through this book.

Why we need to cover a little bit of
anatomy. It’s unavoidable otherwise we can’t communicate, if I
stick to recognised terms it will allow me to consistently describe
concepts, and for you to be confident that you understand exactly
what I’m talking about. I’ll use the minimum amount of technical
language and hopefully zero jargon. To help you out, I’ll include a
plain English explanation as often as possible to save you the
trouble of looking up definitions. In some cases this may feel like
I’m over-explaining but I think it will help, especially on your
first read.

There are five main concepts you need to
understand to comprehend how running works. This is an over
simplification, but it describes the main movements and joints
involved. These are:

1. extension and flexion of the hip joint;

2. extension and upright posture of the back;

3. abduction and outward rotation of the hip joint;

4. flexion and extension of the knee joint; and

5. dorsiflexion and plantaflexion of the ankle and foot.

Movement at the hip joint

Hip extension. The primary movement in
running is sourced from the centre of the body: the hip joint where
the thigh joins the pelvis. I’ll talk about this in much more depth
in the coming chapters. The two movements we are most concerned
with in running are extension and flexion of the hip. Firstly, the
extension of the hip joint: the thigh bone (femur) being pulled
towards and then slightly pushed behind the body.

The main muscles involved in extending (and
stabilising) the hips are the buttocks and hamstrings. The buttocks
being comprised of: Gluteus Maximus, Medius and Minimus. Where I
use the words glutes and buttocks I am referring to the same muscle
group. Interestingly, the thigh bone only extends a very small way
behind the body during running. This becomes important later when
we discuss optimal technique, because these prime-movers of running
can only extract a small range of motion behind the body, the
runner needs to aim for ideal positioning of the hip, knee and foot
to extract maximum leverage and power from each stride by engaging
the hip extensors and knee flexors before the foot contacts the
ground.

When I talk about extending the hip joint, this
encapsulates movement that retrieves the leg and thigh from ahead
of the body mass (flexion) and moves it towards the body and the
extended position. So even though technically the hip joint is
still flexed”, it is extending because it is reducing the
amount of flexion at the hip.
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Hip flexion. Secondly, the hip joint
flexes: placing the thigh and leg ahead of the body’s mass. Lifting
your leg up a flight of stairs or kicking a ball involves flexing
the hip joint. The main muscles involved in flexing the hip
are:

Hip flexors of the leg: Rectus Femoris,
Sartorius, Pectineus and Tensor Fascia Lata. These muscles work
from the front of the pelvis to the thigh bone and shin.

Deep hip flexors of the core and spine: Iliacus and Psoas.
These muscles work from the spine and inside of the pelvis to the
thigh.

I will argue throughout this book that it is hip
extension that is the most important phase of running and the hip
flexion comes about as a product of, and stored energy reaction to,
powerful hip extension and to a lesser extent knee flexion. *Note:
as a ball and socket type joint the hip has a wide range of moves
and motion. I’ve covered the basics here to keep things simple.

Hip abduction and outward rotation. The
ability of the hip to abduct (take the leg away from the body) and
to rotate outwards are two movements not often mentioned in
running. The importance of this ability is perhaps not understood
and definitely not well explained. One of the main problems with
runners’ techniques is that they tend to run along an imaginary
midline to the body i.e. if you drew a line along the ground, many
runners would be able to run that line with both their feet
contacting the line on each stride. This is an unstable and weak
position: I’ll talk much more about this later.

To avoid this problem you need to be able to
slightly abduct and rotate the hip outwards. Both these actions
help to bring the thigh back into alignment with and under the hip
joint. This is needed because of the propensity of the thigh to
track inwards during the forward swing phase of running (probably
under the influence of the hip flexors Iliacus and Psoas which
attach onto the inside of the thigh). An alternative view is that
if the glutes are strong enough, the thigh will be prevented from
rotating inwards much at all, thereby always maintaining optimal
posture. This position enhances power, stability and influences
optimal foot placement to prevent instability around the ankle and
twisting through the tibia (shin bone).

The main muscles involved in abducting and
externally rotating the hip are: Gluteus Maximus; Gluteus Medius,
Gluteus Minimus and Piriformis.

[image: ]

Stability and posture of the spine. One
of the things runners often forget is the role of maintaining good
posture through the spine while running. It is a consequence and
perhaps even a cause of a powerful hip extension and strength in
hips and buttock. The Gluteus Maximus, in addition to extending the
hip also plays a role in extending (straightening) the lower back.
The best runners float above the hips, their torso upright with a
good concave curve in the lower spine that indicates excellent
glute activation and strength in the spinal erectors. This posture
also helps enable a faster transition into hip extension: more
about this later.

Movement at the knee joint

Flexion of the knee. The primary movement
at the knee joint is flexion: the knee is in a tightly flexed
position when the foot is drawn close to the buttocks. The
maintenance of knee flexion in running is one of the most critical
elements of good technique; it prevents over striding, absorbs
shock and adds power to each stride. The flexion of the knee also
shortens the leg so the transition to hip flexion is made more
easily and quickly during the swing phase of running.

The main muscles involved in flexing and
maintaining flex in the knee are: the hamstrings and the large calf
muscles (gastrocnemius). The hamstrings are the primary knee
flexors. The calf however plays an important role in maintaining
knee flexion just before and during ground contact.

A number of other muscles play a smaller role in
knee flexion, although this is likely to be more about maintaining
flexion, stability and stiffness around the knee joint. These
muscles are: Sartorius and Gracillis, two muscles that traverse and
run down the inside of the thigh respectively and attach onto the
Tibia (shin bone). The Popliteus and Plantaris muscles are also
minor knee flexors that can be injured by over extending
(straightening) the knee.

There is also a strong argument that can be made
that the Gluteus Maximus via its attachment to the Iliotibial band
(that runs down the outside of the thigh) and ultimately the Fibula
(smaller and lateral lower leg bone) also acts upon the knee joint:
maintaining stiffness and stability as the hip extends and also
storing and releasing energy. You will notice with many elite
runners an obvious flare outwards of the knee when they are in
contact with the ground. I believe strong activation of the buttock
muscles causes this.
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Extension of the knee. The secondary
movement at the knee joint is extension: the straightening of the
knee. In running the extension of the knee is the result of the
previous flexion and is an elastic unfurling of the lower leg
during the later phase of the swing cycle.

The main muscles involved in extending the knee
are Rectus Femoris and the Quadriceps (Vastas Lateralis,
Intermedialis and Medialis). The primary muscle involved in
extending (straightening) the knee during running is the Rectus
Femoris. The vastus group of muscles is mainly active to stabilise
and stiffen the knee preventing it from collapsing during ground
contact. This allows maximum force to be applied through the
hamstrings and glutes during the support phase of running.
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Movement at the ankle and foot

The ankles and feet move in a tremendously
complex number of ways. I’ll briefly cover those movements most
vital to effective running.

Dorsiflexion. The foot is pointed
upwards. If you land on your heel the foot is likely to be held in
a dorsiflexed position. The main muscles involved in dorsiflexion
can be found on the front and outside of your lower leg where they
originate, they then attach onto various structures and bones in
the foot. These are: Tibialis Anterior, Extensor Digitorum Longus
and Extensor Hallucis Longus.
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Plantaflexion. The foot is pointed
downwards. If you land on your toes your foot is likely to be held
in a plantaflexed position. The muscles involved in plantaflexion
are: the Gastrocnemius, Soleus, Tibialis Posterior, Flexor
Digitorum Longus, Flexor Hallucis Longus and Plantaris. These
muscles are all found at the back of the lower leg, the
Gastrocnemius is easily identifiable as the large calf muscle
closer to the knee and the Soleus visible closer to the foot.

Plantaflexion is the movement that holds the
ankle and foot stiff forming a solid platform for force to be
exerted through the hip, knee and ankle joints to the ground and
for stored energy in the muscles and tendons of the foot, achilles,
calf, hamstrings and iliotibial band to be unleashed.

The Gastrocnemius originates from the lower
thigh bone, crosses the knee and attaches onto the achilles tendon.
The other muscle that attaches onto the Achilles is the Soleus
which originates from the upper portions of the lower leg bones the
Tibia and Fibula.

The other muscles involved in plantaflexion;
Tibialis Posterior, Flexor Digitorum Longus and Flexor Hallucis
Longus are found underneath the Soleus and Gastrocnemius in the
deep compartment of the lower leg. These muscles originate from the
upper portions of the tibia and fibula (lower leg bones) and attach
via tendons underneath the foot and toes. They play a critical role
in maintaining shape in the arch and the foot and are often
overlooked as sources of foot pain i.e. the muscles become tight in
the lower leg and refer pain into the foot via these tendons.

These smaller muscles play a large role in the
stiffening of the foot and are the most likely beneficiaries of
wearing minimal and flexible footwear because they are forced to
strengthen to maintain foot stiffness otherwise provided by
shoes.
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The neutral foot. The sole of the foot
and toes are held more or less horizontally to the ground. I’ll
explain later in the book why I believe this is the optimal foot
and ankle positioning for middle and long distance running. The
muscles responsible for plantaflexion enable to foot to stay strong
and springy in this posture, allowing maximum transference of
energy produced by the buttocks and hamstrings.
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A little bit about pronation. Pronation
is generally described as the ankle and foot rolling inwards and is
thought by many people to be the source of almost all running
injuries. You can guess that I don’t agree. Most people in the
minimalist or barefoot running fraternity would probably be
straight in my corner supporting me with that line of thought. This
movement is also described as eversion of the ankle and is probably
a better description of the negative elements of the
phenomenon.

An alternative description of pronation I have
read is the simple process of the foot flattening (to absorb shock
and load energy) prior to stiffening (through plantaflexion) to
transfer force into the stride. Pronation is therefore not a bad
thing in itself: it is the analysis about what is excessive that
becomes controversial and the root cause. Shoe manufacturers are
definitely in the camp of those who claim this is a major problem
that needs to be controlled by expensive shoe features.

Later in this book I’ll describe why movement
and posture at the foot and ankle can be influenced by greater
strength and control at the hips. The cause of this problem can be
eliminated by greater strength and changes to technique: not by
purchasing expensive motion controlling running shoes.

Movement at the pelvis. Without getting
too technical there are also movements that need to be considered
in running that occur at the pelvis. The pelvis has the ability to
tilt forwards and backwards by a small amount which changes the
angle of the hip joint (the most important joint in running). I
mentioned earlier that the range of motion of the thigh bone behind
the body is very small; some authors believe that the action of the
spinal erectors (lower back muscles) tilts the pelvis forward
slightly allowing for greater range of motion behind the hip. There
is also speculation that this action provides additional force to
the stride (Bosch and Klomp, 2005). I’m less convinced about the
force generation argument, as this is mostly driven by the buttocks
and hamstrings. A more plausible explanation would be the spinal
erectors helping to maintain an optimum posture about the pelvis to
allow the hamstrings and glutes to exert maximal force and to
achieve a good range of motion as the leg pushes behind the body.
As a final word on this, further study is needed to explain the
role of pelvic posture and tilt in optimal running technique.

Summary. I have provided this background
information to allow you to more easily understand the rest of the
content in this book. The process of understanding how running
works is really an appreciation of how the joints and muscles need
to be held in optimal position and activated in the correct pattern
at the right time. Some of these concepts are slightly dry and a
bit technical so I've added additional video and
photographic resources to help explain things
further.






End of free sample.
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