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FPreface

In my developmental years as a ski instructor, I often found myself spouting the dogma of adopt-
ing an athletic stance, proper leg steering, functional pole use, early edging, and a variety of other
“instructor-speak” catchphrases. Using the latest drills and exercise lines, I had worked with my
students ad nauseam trying to ingrain the “proper skiing moves.” Eventually the students came to
believe that a strict diet of these technique drills would deliver them to greatness. I soon began to
question myself, wondering if I was fooling myself and my students by believing their troubles
could be cured with technique modification alone. It was hard for me to admit that I might see
more success if I approached technique improvement from a different point of view.

Then, in the early 1990s, the legendary ski racing coach Warren Witherell crisscrossed the
country introducing ski instructors, ski coaches, ski racing athletes and anyone who desired to
ski better to the benefits of balancing boots for optimum ski performance. I remember Witherell
swaggering into the Squaw Valley ski school locker room with a roll of duct tape in one hand and
an obscure leg-measuring device in the other. He said he could improve our skiing instantly by
tipping our boots laterally in the binding, giving us a positive and direct effect on the ski edge.
Amazingly, he was right. After measuring, eyeballing, and putting various layers and widths of
tape on our ski bindings, he had us ski so we could feel how the edge interacted with the snow. It
was unbelievable: the skis actually came around easier and held better on firm snow.

Witherell said he’d done this somewhat crude form of alignment adjustment for World Cup
racers with great results. He really knew how to talk to ski instructors.

He also said it might have been the equipment—not the technique or “pilot error”—that had
been holding us back. (This gave us another reason to love him.) After much experimentation with
different thicknesses and widths of tape on my bindings, I was convinced, and since then I have
had my boot soles planed and balanced every season. Witherell’s influence has spread throughout
the land, and a cottage industry of custom boot fitting has sprung up due to his book, The Athletic
Skier, as well as to his persistence in getting the ski industry to adopt his methods. But even though
many skiers now realize the tremendous benefits of making equipment adjustments of just a few
degrees, there are just as many who still aren’t taking the time to consider the effects of improper
alignment. Before my introduction to Witherell’s boot balancing theories, I was one of them.

After I'd been “Witherell-ized,” the experience kept nagging at me as I watched student after
student fail when trying to make basic movement changes on the ski slope. They all wanted faster
results and I wanted to see faster results. So, a la Witherell, I took his alignment approach one
step further and measured and tested my students for weakness and asymmetries in their over-
all physiology. I started by asking students to perform fundamental movements such as a basic
squat, a lateral lunge, and balancing on one leg. As I expected, many of them had great difficulty
performing these simple tasks on a flat cafeteria floor. To me it was a relief to see students strug-
gling to perform a basic depth squat, because it revealed a limit to what they could physically do.
It was absurd to expect deep flexion movements out on the slope from a student who could not
flex properly indoors.

The solution was clear as students became aware of their limitations. This awareness was the
foundation on which a total program of improvement was built. The students saw improvement
in movement, increased performance, and more enjoyment in their skiing.
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The Performance
Pyramid

To say that I love to teach people how to ski would be an understatement. I cannot put into words
the feelings that come to me when a student looks me in the eyes and says, “Today ranks in the top
10 days of my life.” I have been fortunate to have lived during a time in history in which people
have the time and financial resources to come to the mountains in the dead of winter and participate
in a sport that stirs the kind of emotions that make even the most stoic and driven folks drop their
facades and open themselves to transformation. Learning how to ski requires more than getting
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into shape and acquiring the ability to turn and stop. It is about learning the ways of the mountain
and how to survive by letting go. It’s about sliding down a slope and creating a wonderful journey
through mountain meadows, pristine forests, and high, snow-blanketed slopes. Once you allow
the deep skiing experience to seep into your being, there is no turning back. The skier’s obsession
is to climb higher, learn more, and experience greater sensations.

This book describes in detail the basic fundamentals of skiing, physical fitness, and technical
and tactical concepts. To help you, this chapter draws the map that will guide you through the
concepts needed to progress deeper into a sport that has grabbed many of us and shaken our roots,
revealing the true importance of our existence. Quality over quantity is the first lesson. Without
quality movements, the rest of your efforts will be wasted on compensation and recovery. To
experience quality movements, you must have foundational integrity. This is where the perfor-
mance pyramid begins.

The Performance Pyramid

To assess movement quality, the North
American Ski Training Center uses

the model of a four-level performance SKI
pyramid. Here, the balanced skier’s perfor- TACTICS
mance is displayed in an isosceles triangle,

with a base block of functional movement, SKI

a center block of fitness, and two upper TECHNIQUES

blocks of ski techniques and tactics (see
figure 1.1). The pyramid’s four levels

represent an important cause-and-effect FIT?\I}E s
dynamic in skiing. The block of functional

movement serves as the foundation on

which the blocks of fitness, technique, FUNCTIONAL
and tactics are built. Although all these MOVEMENT

components are quite different, they are

linked by how well the body moves and

reacts under the demands of the perfor-

mance environment, whether in a gym or FIGURE 1.1 The performance pyramid.

on a ski slope. Without the integrity of the

functional-movement block, the blocks for fitness, techniques, and tactics will soon break down
due to fatigue or injury. This pyramid is based on concepts from Gray Cook’s Athletic Body in
Balance, an excellent resource for movement and conditioning.

The bottom level of the pyramid represents patterns of functional movement, or mobility and
stability. The next three levels of fitness, technique, and tactics cannot fully develop unless skiers
can perform functional movements in a controlled environment. The second level represents fit-
ness, or movement efficiency. These movements enable skiers to produce and absorb power and
to generate the endurance and ability to handle challenging snow and terrain. The top two levels
represent skiing technique and on-snow tactics. Skiing technique is made up of skill elements
that, when solidified, create a launchpad for future maneuvers.

As technique is refined, skiers build confidence and anticipate the approaching terrain and
conditions. At that moment, they can visualize tactical solutions to meet the upcoming challenges.
As they grow, skiers will revisit the continuum of functional movements, moving through all
the blocks and back to functional movement again. The ability to move freely from one block to
another shows development. These movements provide the basis of skiing skills.
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Evaluating Skill Level With
the Pvramid Blocks

Often, skiers fail to improve because they focus on their strengths rather than addressing their
weaknesses. Coaches and instructors are just as guilty when it comes to identifying the root cause
of a fault, flaw, or error. Most identify the symptom and call it a day. As a ski instructor, I was
trained to spend most of my time focusing on my students’ skills. Most exams for ski instructor
certification focus on developing a skill progression that addresses a skier’s symptoms. However,
in working with a wide range of abilities throughout my career, I have instead come to realize
that optimal skiing performance is the result of a stable performance pyramid, or one in which a
skier demonstrates strength and consistency at each level.

Assessing the Pyramid Blocks

In order to identify specific asymmetries or limitations, skiers will be assessed on each block of
the performance pyramid in chapters 2 through 5. The assessments essentially provide skiers with
a checklist of areas for specific improvement within the parameters of the performance pyramid.

As you age or suffer injury, simple tasks can become difficult, altering your natural movement
patterns and causing your body to compensate. Unless you address these compensations before
you step on the snow, they will carry over into your skiing, resulting in chronic pain or traumatic
injury and affecting your performance. Screening for these asymmetries will give you insight for
addressing problematic areas with corrective drills and exercises.

To better understand how the assessments relate to skiing, let’s take a look at a specific
assessment of functional movement. Begin with the functional movement related to the body
mechanics used in everyday tasks, such as squatting down to pick up a heavy object, twisting
and turning to open or close a door, running up a flight of stairs, stepping up and over an object
in your path, or getting up from the floor after lying on your back. The functional-movement
assessments in chapter 2 determine that the most common movement faults in skiing become
apparent when performing basic squats, single-leg squats, exercises that demonstrate rotational
stability, and lateral lunges.

During these basic exercises, many people struggle to correctly move their hips, legs, core, and
upper body because they fail to apply proper compensatory movement to opposing body parts.
Instructors see symptoms of these mistakes all the time, particularly with students who can’t
flex evenly throughout their joints. As a result, they tend to lean forward and flex their ankles or
knees too much, causing them to camp out over their skis. Other skiers may not flex the joints
enough, causing them to lean backward toward the tails of the skis.

When doing these basic movements, the following tests may identify trouble performing
dynamic on-snow tasks. When asked to perform three consecutive squats, do your legs and
knees collapse (sharply angle in or out) each time? Do your knees stay aligned while flexing?
Do your feet pronate too much, rotating outward? Do you flex your spine? If you have trouble
performing a single-leg balance in the lodge, you will have problems with a single-leg drill
on the snow.

As Warren Witherell so memorably demonstrated, the center of knee mass must be properly
aligned as you flex in your boots so that you can apply direct pressure, transferring energy
down to your skis. When isolated from the variables of a ski run, this visual data gleaned from
the functional-movement assessment can provide a telling snapshot of your joint movement.
If you can perform functional movements smoothly and efficiently, you can incorporate those
movements into skiing. On the other hand, if you reveal movement asymmetries in the lodge,
you will invariably experience certain limitations on the hill.
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Determining Skier Type

You can combine the results of the pyramid-block assessments to determine your skier type. These
categories will be discussed further in chapter 6. Placing skiers into one of four types helps us
customize drills and exercises that address total performance rather than particular technique.

Once you have determined your skier type, see part III for the full spectrum of training needs
based on your unique profile. These chapters address the needs and compensations identified in
the performance assessments of the pyramid blocks and provide clear programs for building up
areas of weakness and maintaining strengths. In the end, the groundwork laid in this approach
clarifies three important concepts for your development.

First, it identifies your skier type and, therefore, your specific needs. For example, are you
inflexible, requiring mobility work, or are you weak in your core, requiring strengthening in that
area? Are you a combination of both? Although in good general shape, are you a first-time skier
or a seasoned pro who needs to get back into shape since raising kids? Gaps in your pyramid are
nothing to be ashamed of, but ignoring problem areas will only keep you stuck where you are.

Second, this approach shows that compensating movements can alter the normal reflexive
response of muscles needed for proper skiing. The assessments will identify movement patterns
affected by poor posture, muscle imbalance, poor mobility, faulty motor programming, and altered
nerve responses due to injury or tightness. Finally, you will become aware of how body parts are
associated with one another. You will also learn which joints and muscles are most susceptible
to injury by identifying problems in related groups. For example, continually injuring your knee
indicates a problem with the surrounding joints of the hip and ankle.

Once you have gone through all the assessments and are armed with this valuable information,
it’s time to ski. Allow sufficient time to relax and enjoy the mountain, but watch how you adapt
your movement when faced with challenging terrain. By attempting terrain appropriate for your
ability level, you can apply tactics and make the connections between technical movements, both
on and off the snow. At the end of the day, the solution to any weaknesses you've identified—along
with the next step in your development—should be very clear.

The system described in this book can help you measure the physical barriers that may be
blocking you from achieving your potential. It offers complete and concise information for incor-
porating the drills, exercises, and equipment adjustments into your own training program. This
book will give you the knowledge to completely analyze your overall setup so you don’t end up
overlooking the most important piece of equipment of all, your body.



From the time I met Warren Witherell in 1990 to the time I was introduced to Gray Cook’s work
in 2005, T spent countless hours watching skiers repeat the same patterns of limited movement that
failed to advance their proficiency. As a prudent coach, I tried to prescribe exercises that would
address their missing skills and to make equipment suggestions that would improve their balance
and efficiency, but it was not until I began to include assessments for functional movement and
performance solutions that I began to see lasting and dramatic changes.
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To assess a skier’s ability in functional movement, I use an adaptation of the functional-move-
ment screen (FMS), which is described in www.functionalmovement.com, a Web site developed
by exercise and movement physiologists Gray Cook and Lee Burton. This adaptation of the FMS
consists of tests for the overhead-depth squat, single-leg squat, rotational stability, and lateral
lunge. Essentially, this assessment of the functional-movement block of the performance pyramid
measures the body’s ability to perform basic movement patterns on stable ground without sensory
challenges, such as steep slopes, variable snow conditions, and flat light. This assessment deter-
mines how well a person moves in a variety of different planes. A parallel can be drawn between
any movement problems or left- or right-side asymmetries and difficulties on the ski hill. The
invaluable information gained helps establish a baseline for how skiers are set up for the long haul
in this dynamic sport. This snapshot of their personal geometry reveals chinks in their physical
armor, as well as areas of strength and durability.

This chapter tests your abilities for functional movement in order to determine weaknesses or
limitations, to increase your body awareness, and to help you modify your movements in order to
eliminate errors and misalignment. As you establish a solid foundation for continuous improve-
ment you will also increase your strength and endurance for skiing.

Injuries can sideline you from skiing and extend into other aspects of your life. Negative side
effects include loss of income from missed work, academic challenges for students, emotional
depression from this setback in your training and from inactivity, and loss of fitness during the
recovery process. Preparative conditioning will not eliminate all risks, but it will help you build
strength. It also plays a key role in recovery if you do experience an injury.

Concepts of Functional Movement

As chapter 1 illustrates, the bottom level of the pyramid is functional movement. Here, the focus is
on coordinating muscle groups that create the movement patterns needed for successful skiing. It
can be further broken down into the categories of stability and mobility. These elements are often
confused with strength and flexibility. Although they are both important, they do not provide the
total picture. Dynamic balance plays the role of consolidator in the world of functional movement.
Once you begin skiing down a slope, dynamic balance helps you coordinate your movements by
making continuous and efficient adjustments and by precisely executing skills.

Stability

Stability is the body’s ability to remain unchanged (aligned) in the presence of external changes or
outside forces. Remember the last time you skied in uneven terrain or in heavy snow? You prob-
ably felt the push and pull of the snow and the bumpy terrain working together to knock you off
balance. In extreme cases, you might feel like a dingy caught in a hurricane. A balanced stability
component helps you retaliate against the maelstrom.

Stability combines balance, strength, and muscular endurance. In archery, keeping the bow
stable as you pull the string back requires the three elements of stability, and the same principle is
involved in the mechanics of good skiing. The ability to keep one part of your body secure while
stretching and contracting adjacent segments lets you manage your speed and maintain consistent
posture throughout skiing turns. This is true body stability!

Mobility

Mobility, on the other hand, combines normal range of motion in the joints and proper muscular flex-
ibility. It is crucial for executing proper mechanics, preventing injury, and skiing well. Mobility lets you
move in all planes of motion, thus allowing you to perform any motion without sacrificing stability.
It also allows your body to stretch while maintaining enough functional tension to control and guide
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your energy in any direction. Mobility is created when muscles, joints, and tendons work together
to coordinate your action. As one set of muscles contracts, another extends, and a third supports.
Developing mobility engages these complementary groups and alerts your body that it’s show time.

Without mobility in your muscles and joints, your range of motion is limited, resulting in
movements that are as resilient as a flat basketball. For example, many skiers love to cycle in the
off-season. As the first flakes of snow signal the end of biking season, they rush to the gym to
power up their underdeveloped upper bodies and to stretch their hamstrings and hip flexors, which
are as tight as guitar strings. I speak from experience—it’s next to impossible to get me off my
mountain bike and into the gym in the summer. Still, I have learned some specific workouts that
smooth out imbalances and are necessary for avoiding injury and for skiing athletically in tough
terrain. Be aware that your off-season sports could derail your skiing athleticism.

Linking good mobility and core stability is not enough for refining athletic skiing movements.
The challenge of a sliding sport like skiing is that you must balance on a slippery surface while
simultaneously twisting your legs, planting your poles, and edging your skis. Your dynamic bal-
ance depends on your base of support. If you are correctly centered, you will be able to change
positions and blend movements at will. For some, this matrix of movement is a bit overwhelming.
If you add body imbalances to the mix, you may wonder why you are even trying. It’s not that
difficult if you make the process a journey instead of a trudge! Shifting your perspective helps
you learn quickly and experience the joyful benefits of exploring new territory and expanding
awareness in your skiing.

Most of us can remember the learning curve of riding a bicycle. At the beginning, we struggled
to balance while barely moving. Once we got up the courage to roll the bike a little faster, it
became easier to balance. This is balance in motion, or dynamic balance, in its purest form. This
element, also called movement in motion by the Canadian Ski Instructor’s Alliance, is the cor-
nerstone to their teaching methodology. The basic premise is that, unlike sports in which speed is
generated by internal muscular force, skiing relies on gravity for forward motion that generates
speed. Therefore, an expert’s success is based on skiing a predetermined track as efficiently as
possible. This interplay between external (gravity) and internal (muscular) forces illustrates effec-
tive technique (CSIA 2006).

Sensitivity for moving or stabilizing a body part during skiing is the foundation for future
skill development, so don’t skimp! Skimming over the basic movement patterns inherent in good
mechanics and relying on default body compensations weakens your foundation. Very few skiers
have faultless technique; nearly everyone compensates with something. However, the more efficient
your mechanics are, the more seamless your improvement will be.

Functional-Movement Assessments

The following assessment sections test your stability and mobility. These dryland tests of functional
movement will act as a mirror to help you see weakness and strengths in your skiing technique,
providing a clear picture of how you move in relationship to the demands of skiing.

These assessments evaluate strengths and weaknesses for the functional-movement block of
the performance pyramid. They are made up of four basic tests: the overhead-depth squat, the
single-leg squat, rotational stability, and the lateral lunge. They will rule out any special physi-
cal needs, establish a baseline for further evaluations, determine a general level of mobility and
stability, and point out asymmetries of the body.

Each assessment should be executed three times. Use your best score of the three. Be honest
with your score, since the results will pinpoint the areas of compensation you need to work on.
As you accumulate scores, you will begin to see areas of weakness. These will become your main
training focus, since it is hard to improve by concentrating on your strengths.




