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CHAPTER 1 – OVERVIEW 

HOW TO USE THIS GUIDE 
This guide is designed to provide a basis for professional skill and knowledge related to introducing 
people to snowboarding and developing rider’s abilities using the SkyTechSport Snowboard 
Simulators. The manual is divided into seven chapters; the first three contain essential knowledge that 
all instructors should be familiar with. The Fourth chapter outlines the methodology and progressions 
used to introduce and develop snowboarding skills, both on and off the simulator. Chapter 4 – 
Snowboard Technical Progression, is based on material in the preceding three chapters, therefore the 
information contained will be essential for successful lessons. 

Chapters five and six, Biomechanics and Physics of Snowboarding, provide further learning 
opportunities. Once familiar with the essential elements of teaching, basic snowboarding skills and 
teaching progressions, the following chapters will help develop and expand base knowledge of the 
sport. 

Chapter seven is a glossary. Understanding the language of snow-sports education is an essential 
part of becoming a professional instructor. There are many snowboard-specific terms used in this 
manual. The glossary should be used when questions on terminology arise. 

The information in this manual is primarily derived from two PSIA-AASI publications: 

• Snowboard Technical Manual 
• Core Concepts Manual 

Other reference materials that may be useful include: 

• Children’s Instruction Manual, 2nd Editions 
• 2015 Teaching Handbook 
• Cues to Effective/Ineffective Teaching 

All of these can be purchased from PSIA-AASI and can be found at www.thesnowpros.org. 

WHO WE ARE 
Snowsports instructors are professional teachers and educators. To our customers, instructors are the 
“face” of our industry, and we should conduct ourselves as professionals and exhibit an outgoing and 
welcoming persona. This first impression is critical to establish trust in you, your school, and the 
students’ confidence in your ability to meet their expectations. 

ABOUT PSIA-AASI 

Vision 

Inspiring lifelong passion for skiing and snowboarding. 

The Professional Ski Instructors of America (PSIA) and American Association of 
Snowboard Instructors (AASI) is a  nonprofit association dedicated to promoting skiing and 



	

SkyTechSport | Snowboard Simulator Instructor Guide  5 

snowboarding through formal instruction. We develop education standards and materials that serve 
as the core components of instructor training. 

Mission 

We support our members, as a part of the snowsports industry, to: 

§ Develop personally and professionally 
§ Create positive learning experiences 
§ Have more fun 

PSIA-AASI national offices are headquartered in Lakewood, Colorado and the association is 
represented throughout the United States by nine autonomous geographic divisions, which 
conduct training and examinations for a variety of snowsport disciplines.  

ABOUT SKYTECHSPORT 

SkyTechSport strives to beat the limitations of snow sports that make it a seasonal and expensive 
activity. We let people of all ages and levels experience all sensations of skiing and snowboarding 
indoors, providing a safe environment for learning and a universal training tool for practicing carving 
technique.  

The company developed a unique technology of recreating real G-forces of snow sports. Ski and 
snowboard simulators are used by: 

• national ski teams and top world’s athletes in preparation for races 
• snow sports amateurs who need to advance in order to fully enjoy skiing or riding 
• complete beginners, who can learn the basics of the carved turn before ever stepping on the 

slope, 
• fans of active lifestyle who want a fun and engaging workout 

Each simulator is equipped with a virtual reality system with fully customizable slopes and GPS-
scanned copies of famous Olympic racetracks.    

WHO ARE OUR CUSTOMERS? 
Our students are our customers and our guests. They may be adults or children, people who are fit 
and athletic or people who are less active. They may be from other states or countries. Regardless 
of who they are, as an instructor, there are three core tenants to follow: 

The safety of the guest must remain the primary concern of every instructor. Safety guidelines for the 
simulator and all on snow activities must be followed at all times. Unless the guest feels that he or 
she is in a safe and secure setting, learning and fun cannot occur. 

A snowsports instructor not only represents him/herself, but also the snowsport school, the area, 
and PSIA-AASI. Customer service is one of the most important things that we as instructors provide. 
In PSIA-AASI, we describe the way we interact with customers as “customer-centered.”  

We have expectations about the products and the services we purchase, as so do our customers. 
There are several things we can do as instructors to make our customers’ experience enjoyable. 
First, take the time to learn and use your student’s names. Begin by learning how to recognize 
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equipment issues before the start of the lesson. Learn how to pace your lesson to avoid fatigue or 
information overload. Use timely moments to share the Responsibility Code and safety 
considerations with your students to ensure they know you have their best interests at heart.  
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SKYTECHSPORT SIMULATOR SAFETY GUIDELINES 
As snowsports instructors, our first duty is to our student’s safety. A student that feels safe and is 
having fun is a student who has the potential to learn. Safety awareness is important throughout a 
lesson. Many safety concerns are covered at the beginning of the lesson, and you should be prepared 
to address safety at any time.  

During the first lesson, it is not 
unusual for a student to be, or 
become, very self-focused. As an 
instructor, identify when this is 
happening and help them so that this 
doesn’t negatively affect their 
experience. 

READ THROUGH THE USER MANUAL OF THE SIMULATOR FIRST, make sure that you’re familiar 
with the all the equipment used while you are teaching. 

• Your student should see a physician for a complete physical examination before training on the 
ski and snowboard simulator. Overexertion or work to exhaustion on the Ski Simulator is 
dangerous. If the trainee feels any pain or abnormal symptoms, stop the training immediately 
and consult a physician. 

• 7 years is the minimal age of any student, 25 kgs (55 lbs) is a minimum weight of any student, 
120 kgs (265 lbs) is a maximum weight of any student. 

• Non-supervised training on the simulator is not permitted, make sure to always keep your eyes 
on your student. 

• Make sure to tell your student to always keeps their skis/snowboard flat and to keep their 
hands on the handrail, while you’re making any change to speed, snow conditions, turning 
simulator on, off or switch between different slopes.  

• While the simulator is on, keep your hands away from all moving parts.  
• Hold the remote kill switch in your hand during training, and never train without the remote in 

your hand. Your thumb must always be on the kill switch button of the remote to be able to 
switch off the motors at any moment. 

Inspect the simulator before your training session: 

1. Inspect the simulator visually. Carefully inspect the guide rails of the carriage, check is skis / 
snowboard are firmly attached to the moving carriage, check if there is tension on pulley 
cables of the carriage. 

2. Make sure skis / snowboard move smoothly along the platform and nothing is blocking 
their way.  

3. Test the optical safety system. Start the simulator application and load infinite slope. 
Activate motors of the simulator by pressing the MOTORS button on the control handle (on 
2015 and older simulators, activate control unit 1, see manual for more detail).  

4. Test the remote kill switch. On infinite slope try starting the simulator and turning it off with a 
REMOTE SWITCH. Make sure the remote you have in your hands is from the simulator you’re 
planning to use while teaching.  
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5. Test the skis / snowboard. On infinite slope before turning on the simulator platform angle 
the skis / snowboard. Look at the touch control monitor and note if edging angle indicators are 
showing the correct edging angle of skis/ snowboard.  

6. Test the motors. On infinite slope set the speed to 10 km/h, TURN ON the simulator platform 
and carefully angle the skis to about 20 degrees. Feel if the resistance is coming from skis. 
Once complete turn the simulator off.  

7. In case of technical failures contact a representative of the maintenance organization of the 
Manufacturer. 

Basic Safety Requirements:  

1. Make sure that children under the age of 14 wear a ski or bike helmet during your training 
session.  

2. Unsupervised by adults, children under the age of 10 must not stay in the room with a working 
simulator. Remember the moving carriage of the Simulator is a potential hazard!  

3. Anyone observing your training session must stay at least 1 meter (3 feet) away from the 
platform of the Simulator.  

4. Make sure there are no animals in the room with a working simulator. 
5. Unauthorized persons are not allowed to stand or sit on the platform of the simulator.  
6. Do not activate the MOTORS (motors button) until your student is in the bindings. Do not step 

onto the platform, adjust/fasten/unfasten the bindings, or walk down from the platform when 
the power block is on. 

7. Do not put foreign objects on the platform or into the guide rails of the simulator.  
8. Students should wear proper exercise clothing during training and avoid loose clothing.  
9. When the MOTORS are on, it is strictly prohibited to touch any wires and cables of the 

Simulator. 
10. Make sure your student increases their edging angles gradually, while achieving full control of 

motion during exercises. Do not rush your student to make progress.  
11. Ask your student avoid making unnecessary hits of the carriage against shock absorbers on 

the sides of the platform. 
12. While simulator is on keep your hands away from all moving parts, make sure they’re no 

objects blocking the path of the carriage.  
13. Keep the liquids away from the equipment. 
14. The training session must be stopped immediately if: 

a. Boots are not fixed securely inside the bindings; 
b. Movement of the carriage is blocked; 
c. There are error messages on the display or signs of overheating of the motors or any 

other parts of the simulator (e.g. specific smells); 
d. There are faults in the operation of electronic connections or controlling program of the 

simulator. 

Switching the Simulator ON. 

1. Press the COMPUTER button on the simulator. Wait for the operating system to load. 
2. Launch the simulator’s application by clicking on the SKYTECHSPORT icon on the desktop. 
3. Enter the time of the training session, log into the session. 
4. Step on the simulator’s platform and buckle into the bindings of the ski/snowboard imitators.  
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5. Press the MOTORS button on the simulator. 
6. Launch a desired slope.  
7. Take the simulator’s remote control, press its button to TURN ON the engine.  
8. The interface will display a green TURN ON button. Press this button and start edging skis 

gently.  

CAUTION: When switching the drive, the trainee must stand on the simulator with the bindings 
fastened, hold on to the handrail and keep the ski/snowboard imitators flat (i.e. not edge them). In the 
‘Endless slope’ mode the indicators of angles under the image of a skier in the interface must show 0 
(zero) degrees and be red.  

Hold the remote control in your hand during training, and never train without the remote in your hand. 
Your thumb must always be on the button of the remote control to be able to switch off the drive at any 
moment. 

Switching the Simulator OFF. 

1. Make sure the trainee has stopped moving, put the skis/snowboard flat and is holding on to the 
handrail. 

2. Press the button of the remote control and wait for a click indicating that the drive is off.  
3. Make sure that the big red STOP button in the interface changed to grey.  
4. Unbuckle the bindings of the imitator(s) and step down the platform of the simulator. 
5. Go to the MAIN MENU of the application.  
6. Close the application.  

Turn the computer off following a standard Windows algorithm: press START in the menu, then SHUT 
DOWN. Wait for the computer to shut down.  
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CHAPTER 2 – TEACHING & LEARNING 

HOW WE TEACH 
Teaching is much more than simply explaining how to do something. The most effective, and 
successful teachers make a point of: 

§ Developing a trusting relationship 
§ Understanding students and how they learn 
§ Being an active and effective listener 
§ Creating a safe learning environment 

The best teachers do this throughout their lessons and PSIA-AASI provides resources that can help 
you, and your students, be more successful. The PSIA-AASI Teaching Model incorporates the core 
components of how to create a successful lesson. See Chapter 1 of the Core Concepts for 
Snowsports Instructors manual for more information about the Teaching Model. The Teaching Model 
provides a way to organize your lessons so that you learn about their students, design a teaching 
plan tailored to them, practice and anchor the learning, all while creating fun and memorable 
experiences. 

THE TEACHING MODEL 

The use of a teaching model should also help to build a partnership where the instructor 
understands the goals of the student and then uses this information to make adjustments 
throughout the lesson to help the customer reach their goals. Your goal as an instructor is to 
create a successful learning partnership with every student. Understanding your student’s makeup, or 
profile, allows you to adapt and adjust your instructor behavior to create an effective learning 
partnership. 
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THE TEACHING CYCLE 

The Teaching Cycle provides a pathway to present the lesson information. The teaching cycle 
holds core components that lead to successful, well-managed and professional lessons. As your 
experience and understanding of teaching and learning grow you will find yourself continually 
adjusting where you are in the teaching cycle so that you best meet the needs of each student at 
that moment.  

 

HOW WE LEARN 
The goal of teaching is to enable learning. In snowsports instruction, students must learn to move, 
understand the movements they are attempting and feel comfortable and inspired to attempt them. 

While every student will have a slightly different way of learning, all students will have to go through a 
cycle of experiences to learn the sport of skiing or riding. It is important for a good instructor to have 
a method for creating experiences that will be effective for a broad range of students. 

Learning styles or preferences characterize the ways students collect, organize, and transform 
information into skills. Learning preferences can be broken down into two basic components: how we 
perceive and communicate information, and how we process that information. Within the instruction 
community, two schemas are used to help describe a student’s learning preference: 

§ Visual, Auditory, Kinesthetic (VAK) 
§ Watcher, Feeler, Doer, Thinker 
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Visual, Auditory, Kinesthetic (VAK) largely depicts the channels that an instructor uses to deliver 
information and a student uses to collect or perceive information. While students may have a 
preference to one or two of these areas, it is important to recognize that most students will need to 
perceive information through all three channels to effectively learn a new skill. Skiing and riding are 
movement sports; therefore, learning to develop a kinesthetic awareness of how the body moves to 
create desired performances needs to happen early in a student’s development.  

Much like VAK, students may be predisposed to learning in one or more different ways but for 
learning to be effective and lasting, most students will have to pass through a series of 
experiences. For more information on the 
learning process refer to the Core Concepts for 
Snowsports Instructors manual. 

EXPERIENTIAL LEARNING CYCLE 

Learners of any new movement pattern, 
regardless of sport or outcome, move through 
three levels of motor skill acquisition: 

§ Initial: crude movements, lacking in 
rhythm, will more focus on sensation than 
quality. 

§ Elementary: starting to gain some control, 
will look at body part to connect what is 
happening with movements, will enjoy 
exploring if in control. Will focus on active avoidance of fixed or moving objects. 

§ Mature: refined, coordinated, and mechanically correct. Will be able to share equally 
attention to environment, other people and tasks at hand. 

Understanding that each level must be passed through helps the newer instructor understand 
what they may be seeing in their student. Some students acquire new skills quickly and adroitly, 
while others may struggle and take longer. Regardless, each level has its own unique 
characteristics and allows the body to adapt and process new learned movement. 
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CHAPTER 3 – PERFORMANCE CONCEPTS 

DEFINING THE PERFORMANCE CONCEPTS 
This chapter introduces the Skills 
Concept and defines the board 
performances of snowboarding: pivot, 
twist, tilt, and pressure control. The skills 
are described separately to emphasize 
a connection between the action of the 
snowboard and the corresponding body 
movements for each skill. Balance is 
both a source and outcome of effective 
movement. For the purpose of this 
instructional manual, we will describe balance as Athletic Stance – the source of effective 
movements.  

The Skills Concept serves as the technical model of snowboard instruction. It is based on the 
knowledge that four board performances – pivot, twist, tilt, pressure control, and rotational 
control – are integral to all turns, and they are essential for maintaining balance. These skills 
provide a clear framework to analyze the action of the snowboard on the snow and the rider’s 
movements to accomplish these actions.  

§ Pivot refers to rotational control and turning the snowboard around the vertical axis of 
the body. Riders use this action to affect the direction their snowboard points.  

§ Twist is the act of applying a torsion force that changes the amount of edge angle and 
pressure along the length of the snowboard. Wringing out a washcloth by twisting the 
two ends in opposite directions is a good example of twisting. 

§ Tilt refers to edge control and tipping the snowboard relative to the length or longitudinal 
axis of the board. Snowboarders use this action to increase or decrease the board-to-
snow angle. 

§ Pressure control relates to managing forces acting on the snowboard. Snowboarders 
manage the distribution of pressure along the length of the snowboard, transfer pressure 
from toe to heel, heel-to-toe and adjust the overall magnitude of the forces acting on the 
board. 

Though Pivot and Twist are critically important to snowboarding, in the controlled environment 
created through use of the SkyTechSport Simulator, the skills are not thoroughly addressed. 
Therefore, in the section addressing use of the simulator, Pivot and Twist will not be discussed 
in depth. 

In the following sections, skills are defined in terms of the movement of the body, the action of 
the snowboard that results, and how these affect balance. 
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TILT 

Tilt is the ability to tip the snowboard on 
edge and adjust the angle between the 
base of the board and the snow. This 
angle has a significant impact on both 
speed and direction of travel. A high 
edge angle results when the board is 
tipped more on edge, increasing the 
angle between the base of the 
snowboard and the snow. A low edge 
angle results when the board is tipped 
less and is flatter on the snow. Effective edge control involves using only the amount of edge 
angle necessary to accurately affect the path of the snowboard through a turn, promoting a 
gliding action of the board. 

Tilt is the principle skill that electronically activates the SkyTechSport Simulator. 

Movement of the body is required to balance against the forces that act on the board when it’s 
tipped on edge. Inclination and angulation are terms that are commonly used to describe body 
movements relative to the edge control skill. 

In general, snowboarders create these lateral movements through the use of two methods or a 
combination of these two methods. When riders tip or lean their whole body into a turn, it is 
referred to as inclination – usually facilitated by adjustments to the ankle joint. The other option 
would be to create angles between adjacent body parts (angulation). For example, flexing the 
ankle, knee, and hip to create heelside angles, placing the CM (the central balance point of 
body mass) over the heels, or even further laterally inside the turn.              

CARVING 

Carving refers to the action of an edged snowboard traveling forward along the length of the 
board with minimal to no sideways travel. A high edge angle allows the arc of the turn to be 
created by the bend of the snowboard, as the tail follows in the path cut by the nose. As the turn 
develops, inclination and angulation will increase to maintain balance with forces that build, and 
to keep the board carving through the snow. A carving snowboard leaves a very narrow track in 
the snow. Any minimal amount of skidding is not visible in the action of the snowboard, or the 
track left in the snow. The term "arcing" is also used to describe the action of the tail following 
precisely in the path cut by the tip. The action of carving, and the forces that result will be 
emphasized when using the simulator. 

SLIPPING  

Slipping refers to the action of the snowboard as it travels sideways to the length of the board. 
Slipping is also known as “sideslipping.” The slipping action can occur straight down the hill or in 
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a toeside or heelside sideslip, slipping sideways while traveling diagonally down a hill. The edge 
angle adjusts the speed of descent without creating a turning force. Higher edge angles slow 
the descent, while lower edge angles allow speed to increase. Slipping will not be experienced 
on the simulator, but will be an important concept to understand when transitioning to snow. 

SKIDDING 

Skidding blends forward and sideways action of the snowboard. The skidding action of the 
snowboard covers a wide range of performances, and is the most common interaction between 
the board and snow. One end of the skidding spectrum is very similar to slipping, with sideways 
travel, except the board moves through some degree of an arc instead of a straight line. The 
other end of the spectrum is very similar to carving, with the snowboard moving forward along 
its length, and having only a slight amount of sideways travel. Edge angles for skidding cover 
the entire range from nearly flat to steep, depending on the rider's desired outcome and 
experience level. Like slipping, Skidding will not be experience on the simulator, but will be an 
important concept to understand when transitioning to snow. 

EDGE CONTROL AND BALANCE 
Any lateral movement a snowboarder uses to increase or decrease the angle of the snowboard 
on the snow affects balance. If a rider moves too far to the inside of a turn and the 
corresponding edge angle is too high, the snowboard will tend to go straight and not continue in 
a curved path, and/or the rider will fall into the turn. If the rider does not move far enough to the 
inside of a turn and the corresponding edge angles are too low, the board won’t hold the 
intended path; they will slip or skid sideways, and compromise balance. 

PRESSURE CONTROL 
Pressure control requires movements to manipulate forces. It is those forces that affect the 
action of the board on the snow. 

Pressure control has three distinct 
functions:  

§ Control the distribution of pressure 
fore-aft along the length of the 
snowboard 

§ Control the distribution of pressure 
toe-to-heel and heel-to-toe 

§ Control the overall magnitude of 
pressure acting on the base and/or edge of the board 

Pressure control is the act of managing the degree and location of forces between the 
snowboard and the snow — along the snowboard’s length (tip to tail) and width (edge to edge). 
Pressure adjustments, predominantly made through flexion and extension movements, may be 
applied across the entire snowboard or concentrated on smaller areas. In a static position, with 
the rider in a stable, neutral stance, the feet are equally weighted creating a large surface area 
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that is in contact with the snow. In this position, pressure is constant. Conversely, when a rider 
shifts their CM fore or aft, or when the board tilts there is a decrease in the surface area, which 
increases pressure. A rider is also able to increase or decrease pressure by accelerating or 
decelerating the CM in the vertical plane (up and down unweighting). Lastly, using rebound, 
pressure can be achieved by having the snowboard move in the direction of the CM at the finish 
of a turn (retraction). 

Vertical movements that can increase or decrease the board performance of pressure along the 
entire length of the snowboard: 

§ Ankles: Flex or extend both ankles simultaneously. 
§ Knees: Flex or extend both knees simultaneously. 
§ Hips: Flex or extend both legs simultaneously, which actually refers to the femoral head 

flexing and rotating in the pelvis, thereby creating or reducing the space between the 
thighs and the abdominal muscles. 

§ Spine: Flex or extend portions of the spine.  

Fore-and-aft movements that can increase or decrease the board performance of pressure 
along the entire length of the snowboard. 

§ Ankles: Flex or extend one ankle while doing the opposite with the other ankle.  
§ Knees: Flex or extend one knee while doing the opposite with the other knee.  
§ Hips: Move one leg in the direction of the centerline of the body (adduction), or vice 

versa. This moves the other leg away from centerline of the body of the body 
(abduction).  

An accomplished rider can make subtle or forceful changes in the location and timing of 
pressure to achieve a variety of desired outcomes. Because the pressure increases from the 
base to the upper portions of the Y Model, so does the need to develop skills to manage these 
forces (pressure). Pressure increases, decreases, or remains the same, depending on the 
phase of the turn and the direction and movement of the CM. 

It is important to understand the distinction between the board performances of tilt and pressure. 
Increasing tilt throughout the turn also increases pressure because the surface area is 
decreased and the board bends (decambers). However, in the purest form, flexion and 
extension movements for tilt are intended to move the snowboard laterally on to the toe edge or 
heel edge, creating space between the snowboard and the snow. This distinction is based on 
deconstructing board performance into two individual acts – tilt and pressure – to gain a basic 
level of understanding. The reality is that riders blend all the actions and movements to create 
performance.    

UP UNWEIGHTING 

In this movement, a quick extension of the legs produces a momentary reduction in pressure 
when the rider’s CM slows or reaches the top of its movement. When Up unweighting is used on 
the simulator the rider will be tallest when the board is flat. 
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DOWN UNWEIGHTING 

Here, a quick flexion of the legs produces a momentary reduction of pressure as the rider's 
center of mass drops. Pressure returns as the CM reaches the bottom of its movement. When 
down unweighting is used on the simulator the snowboarder will be most flexed when the board 
is flat. 

ABSORPTION 

Allowing muscles to relax and give in to the forces pushing on the snowboard creates a 
momentary reduction in pressure. The rate of flexion occurs more slowly than with down 
unweighting and retraction, and for a longer duration. Absorption is used to regulate pressure 
over varied terrain such as round bumps or rolls. 

PRESSURE CONTROL AND BALANCE 

Pressure control has a unique relationship with balance. Since the forces that bend the 
snowboard and cause it to change direction are the very same forces with which the rider must 
maintain equilibrium to stay in balance, the movements used to control the pressure on a 
snowboard also keep the rider in balance. 

A snowboarder makes adjustments to increase, decrease, or maintain pressure on the board by 
adjusting stance to remain in balance. To create or react to pressure, the rider may adjust 
balance fore/aft along the length of the snowboard, laterally from the toe to heel edge, heel 
edge to toe edge and/or through extension or flexion movements to increase, decrease, or 
resist pressure. 

BALANCE 
A body in balance is in a state of equilibrium. More specifically, equilibrium denotes opposing 
forces in a state of balance. In snowboarding, a person must maintain equilibrium between the 
forces that act on him or her (gravity and inertia) and the forces that act on the board 
(centripetal and friction). This relates to the forces acting on the CM (the central balance point of 
body mass) and the BOS (location of weight on the snow) as discussed in Chapter 6: Physics of 
Skiing. 

Snowboarders control the external forces that affect balance by rotating or edging the 
snowboard and resisting, increasing, or absorbing pressure. The same movements rider uses to 
turn, tip, and manage pressure on the snowboard also affect the momentary relationship 
between the CM and BOS. It is these relationships that define equilibrium or balance. As in all 
sports, an Athletic Stance provides a balanced foundation from which all effective movements 
originate. 

ATHLETIC STANCE 
An athletic stance – which is virtually the same for any motor sport – is defined by the ability of 
the athlete to move in any direction at any time. In an athletic stance: 
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§ The feet are approximately hip-width apart to 
provide a BOS. 

§ All major joints are flexed. 
§ Weight is distributed evenly across the entire 

foot. 
§ The arms are raised slightly above the waist, 

with the elbows just in front of the body and the 
hands positioned slightly wider than the elbows. 

§ The pelvis is neutral (with the lower back 
neither arched nor the tailbone tucked). 

§ The head is up with the vision forward. 

The goal of an athletic stance in snowboarding is to align the body to have maximum access to 
the basic skills and movements, while maintaining a balanced relationship between the CM and 
BOS. The basic stance for a snowboarder includes flexion of the ankles, knees, hips, and spine. 
From a side view, the slant of the lower leg is parallel or nearly parallel to the slant of the upper 
body. The overall height of the stance is determined by boot setup, intent, and ability of the 
rider. 

The importance of this stance cannot be overstated; any style or habit that negatively impacts 
these elements of an athletic stance will have a negative impact on the rider’s ability to move 
effectively. 

References for an athletic stance relative to the Skills Concept: 

Reference alignments provide instructors 
with reference points to compare varying 
positions and movements seen in 
snowboarding. As a way to describe the 
many ways a rider can move in relation 
to the board and terrain, AASI has 
identified several reference alignments 
based on a neutral, balanced stance:  

§ The shoulders and hips are parallel to the slope/terrain. 
§ The center of mass is over the working edge, and the rider’s weight is equally distributed 

between the feet. 
§ The shoulders and hips are perpendicular to the front foot. 

SUMMARY 
Every desired outcome can be understood and explained in terms of rotational-, edge-, and 
pressure control. A wide variety of outcomes are possible in snowboarding. It’s “all good” in 
terms of what can be done on a snowboard: recreational, all-mountain, race, freestyle, or big-
mountain. For each specific outcome, there is an appropriate, effective blend of skills. Good 
snowboarding, in any form, can be defined by the Skills Concept. 
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CHAPTER 4 - SNOWBOARD TECHNICAL PROGRESSION 
An instructor today needs to know the common elements that connect half pipe, park, groomers, 
bumps, freeriding, and everything in between. Snowboarding is all about the freedom of being 
out on the mountain and exploring terrain and movements!  

Those common elements are the concrete mechanics involved in our sport: the action of the 
snowboard on the snow and the corresponding body movements. Though techniques get 
refined and modified, the laws of physics don’t change. Though motivations and aspirations 
evolve, the human body’s biomechanics remains constant. 

The Skills Concept discussed Chapter 3 explains the actions of the snowboard on the snow. In 
this chapter, we will identify and discuss how the body moves to create those actions. The Skills 
Concept can be considered the  core or fundamentals of good snowboarding, whereas the 
Snowboard Technical Progressions in this chapter are the excercises and progressions that 
describe how we move, and are the foundation of the SkyTechSport Snowboard Simulator 
progression. 

The Snowboard Fundamentals outline these common elements of great snowboarding. 
Developing these skills set our students up for success in all aspects of snowboarding. 

BASIC GUIDELINES FOR SIMULATOR LESSONS 
§ Students should wear standard athletic attire. 
§ Take regular breaks (each session should go no longer than 10 minutes). 
§ Keep water nearby and offer it regularly. 
§ Have a clean towel nearby for the guest to use 

SECTION 1: WARM-UP AND INTRODUCTION TO THE FUNDAMENTALS OF 
SNOWBOARDING  
Time: 10 minutes 

This section focuses on the first time student. You may want to review some aspects even with 
experienced snowboarders. Ask your students questions that will help you evaluate their skill 
level and start their instruction at the appropriate level. 
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LESSON INTRO & BUILDING RAPPORT 

When you first meet your student, it’s important to get to know them, find out about any previous 
ski/snowboard and other sport experience, introduce the equipment, and set goals together. 

§ Review intro video: Welcome to SkyTechSport; PSIA-AASI Team Member intro; This is 
what you’re going to be doing today; Safety, Fun, and Learning. 

§ Take the time to welcome your students to snowboarding! Snowboarding is about 
freedom, fun, and exploration.  

§ Tell your student that this simulation will develop skills they can use on snow down the 
road. 

§ Explore regular (left foot forward) and goofy (right foot forward) stances. 
o If your student has skated or surfed before they likely know whether they’re 

regular or goofy. 
o Here are a few other ways to help them decide: 

§ Which foot would they use to kick a soccer ball? That foot is likely their 
back foot. 

§ If they run and slide across the floor in their socks, which foot is lead? 
That foot is likely their lead foot. 

§ Are they right or left handed? Left handers are generally regular and right 
handed people are generally goofy. 

§ These are just guidelines, allow your students to change lead feet if they 
decide they don’t like the way it feels! 

§ Help your students tie their boots. Use this time to set goals for the day and build 
rapport. 
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EXPLORE MOVEMENT PATTERNS AND WARM UP 

At the beginning of our lesson, we want to introduce our movements in a static environment 
before the student starts using the equipment. This sets the student up for success by priming 
their learning with the movement patterns in a setting where they have complete control. 

§ Explain and explore the neutral athletic stance. 
o Shoulders, hips, and knees parallel with the slope (in this case, parallel with the 

ground) 
o Shoulders and hips perpendicular to their front foot angle 
o Weight centered between the feet  

§ Rock fore and aft and find the ready/neutral zone. 
o Compare to athletic stances in other sports. Shooting a free throw in Basketball. 

Goalie waiting for a kick in soccer.  
§ Fundamental movements (and how they relate to the simulator) 

o Flex 
o Extension 
o Rotation 

§ We have four board performances that explain snowboarding. Tilt, Pressure, Pivot, and 
Twist. The board performances are all affected by the Fundamental Movements.  

o On the simulator we’re going to focus on two of the four board performances: Tilt 
and Pressure 

§ Tilt: Tilt is the act of creating an angle between both edges (flat) or one 
edge (tilted) and the sliding surface. 

§ Pressure: Pressure distribution is the act of managing the degree and 
location of forces between the snowboard and the snow -- along the 
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snowboard’s length (tip to tail) and width (edge to edge). Pressure 
adjustments, predominantly made through flexion and extension 
movements, may be applied across the entire snowboard or concentrated 
on smaller areas. 

o We’ll introduce Pivot & Twist when we take it to the snow 
§ As you talk through these with your student, have them stand up and feel the 

movements. 
o Have your student explore range of motion, and rock across from toe to heel and 

foot to foot. 

SECTION 2: DEVELOPMENT OF FUNDAMENTAL SKILLS ON THE SIMULATOR 
Time: 50 minutes 

INTRODUCTION TO EQUIPMENT & BALANCE TRAINING 

Time: 5 minutes 

Now that you’ve introduced the plan for the day, it’s time to check out the equipment they’ll be 
using for the day and learn the basics of balancing on the snowboard simulator. 

 

§ Introduce the equipment. Show the components of bindings, including: how to tighten 
and release the bindings, the highback, toe ramp, ladder, and angle adjustments. 

§ Have the student sit down on the heel-side of their equipment and strap in. 
Help your student stand up and balance on a flat board. 

o Stand on their toe-side and put your foot against the board, grab hands, and help 
pull them up. 

o Slide the board all the way to the heel-side stop 
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§ The simulator, particularly when off, is less stable then the floor. This will challenge the 
student’s ability to stand athletically. Have the student use the hand rails for stability until 
they feel safe and comfortable balancing unassisted. 

§ Explore toe and heel balance, rocking the board from toe to heel. Instructor is hands-on, 
helping the student to feel the movement without falling over. 

 

§ Focus on simultaneous flexion and extension of ankles, knees, and hips to move rider’s 
center of mass up and over the board to change edges. 

§ Help the student become comfortable flexing down over toes, extending up and over 
through center, flexing down over their heel edge, and the same back to the toes. 
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BOTH HANDS ON CENTER OF THE BAR – POWER MODE 

Time: 5 minutes 

Once the student is comfortable and balanced on the equipment, we’re going to use Power 
mode as a resistance tool to introduce the student to the simulator’s movement. 

 

§ Help the student slide to the center of simulator. Grab the bar with both hands roughly 
shoulder width apart.  

§ Put the simulator into Power Mode and set between Level 3 and 5, based on their size 
and weight.  

o If the board is sliding out too easily, increase the resistance level. 
o If the board is rebounding too quickly, decrease the resistance level. 

§ Focus on ankle and knee flexion, have the student slide the board out from underneath 
them and then tilt it to return to center. 

§ Give the student time explore movement patterns and learn through play.  



	

SkyTechSport | Snowboard Simulator Instructor Guide  25 

§ Challenge the student to push the board as far away from them as they can. 

BOTH HANDS ON CENTER OF THE BAR 

Time: 5 minutes 

 

§ Student grabs bar with both hands roughly shoulder width apart. 
§ Center of mass stays over center of board, quiet upper body. 
§ Ankles 

o Small movements of ankles roll toe to heel. Knees / hips soft and allowing 
movement from ankles to flex/extend knee/hip joints. 

o Student’s goal should be to move the board to move 1-2 board widths side-to-
side.  

o Practice until comfortable using ankles to generate movement. 
§ Knees & Hips 

o Once student is comfortable generating movement from their ankles we want to 
introduce knee and hip flex/extension and begin moving the board out from 
underneath their CM. 

o Goal is now to move the board as far as they can side-to-side without removing 
hands from the center of the bar. 

o Add ankle and knee flexion to drive the board through the turn, pushing the board 
away from CM during the control phase of the turn. 

ONE HAND ON THE BAR, STAYING IN CENTER THIRD 

Time: 5 minutes 

§ Repeat above progression with only the lead hand holding the bar. Student’s back hand 
should be near their back hip and away from body for dynamic balance. 

§ Center of mass stays over center of board, quiet upper body 
§ Same as before, start with small ankle movements. 
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o Small movements of ankles roll toe to heel. Knees / hips soft and allowing 
movement from ankles to flex/extend knee/hip joints. 

o Student’s goal should be to move the board to move 1-2 board widths side-to-
side.  

o Practice until comfortable using ankles to generate movement. 
§ Knees & Hips 

o Once student is comfortable generating movement from their ankles we want to 
introduce knee and hip flex/extension and begin moving the board out from 
underneath their CM. 

o Goal is now to move the board as far as they can side-to-side with just the lead 
hand on the bar. 

o Add ankle and knee flexion to drive the board through the turn, pushing the board 
away from CM during the control phase of the turn. 

§ Loosen grip 
o As the student becomes comfortable with this movement, have them loosen their 

grip on the bar, and even gently let go of the bar momentarily.  

 

TAKE A BREAK 

Time: 10 minutes 

§ For the first timer this is a great time to pause, get some water, and chat about their 
progress. This is also important time for skills acquisition to soak in. Our next phase will 
start with a new timing of the same movement patterns.  

§ Guest Service versus Teaching Goals. 
§ Rapport Break 

HANDS OFF THE BAR, STAY IN CENTER THIRD 

Time: 20 minutes 
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§ When your student is ready, let them get back on the board and strapped in. Help them 
help themselves. Building student independence is important at this phase. 

§ Begin with a quick refresher of the gentle ankle roll movements with one hand on the 
bar. As they begin to drift laterally have them let go of the bar for longer time periods, 
until they’re comfortably moving between the black lines without holding onto the bar for 
support. 

§ Begin focusing on the Timing, Intensity, and Duration of movement patterns. 
o Flex ankles, knees, and hips in the control phase of turn 
o Extend out of control phase through finish phase 
o Most extended at edge change 
o Flexing into the next turn 
o Increase intensity of flexion and extension movements to create more rebound 

from the turn 
o Use more of the track to increase duration 

§ Remind your students that the bar is there if they need to grab on, but encourage them 
to work towards complete independence from it. 

§ Explore the size of the turn, by asking the student to widen their turn beyond the black 
marks. 

§ Have the student move from outside of the black marks. 
§ Let the student explore from one side of the simulator all the way to the other side, 

taking advantage of the whole track. 
§ By shortening the duration of movements and simultaneously increasing the intensity, 

the student can shorten their turns.  Have them explore how short of a turn they can 
create, inside of the black marks on the bar.  
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SECTION 3: TRANSITION TO SNOW 
The SkyTechSport Simulator is a phenomenal way to learn the basics of snowboard balance, 
but when we take our students on snow we need to focus on introducing pivot and twist through 
rotational movements and independent leg steering, something we can’t teach on the simulator. 
For someone who’s never snowboarded before, moving to snow is a critical step where proper 
instruction can make the difference between safety, fun, and learning, and a poor experience 
that turns the student off from future participation.  

As an instructor, your role in this transition is a critical element of creating a great guest 
experience! 

INDOORS 

With the board off, review the movement patterns introduced in the beginning of the simulator 
lesson: 

§ Boots on, flex and extend through the ankles, knees, and hips. 
§ Move the center of mass over the toes and heels and fore/aft. 
§ Revisit the neutral athletic stance and reference alignments. 

Now it’s time to introduce pivot and twist through rotation and independent leg steering 
movements. 

§ Pivot 
o Rotating the feet, knees and hips towards the heel edge and towards the toe 

edge, the student is introduced to the fundamental movement of lower body 
rotation.  This results in pivoting the board. 

§ Twist 
o Introduce the effect that independent leg steering can produce.  Having the front 

leg move independent from the back leg in flexion and extension movements, 
allows the board to twist and turn. 

§ Blending Pivot and Twist 
o Explore the blending of both pivot and twist.  While either, extending or flexing 

onto the new edge, have the student rotate their lower body towards the same 
edge.  Practice and explore both, extending to initiate and flexing to initiate. 

It’s a great idea to take a minute to review a real snowboard and compare it to the simulator 
snowboard. Note similarities and differences. 

ON THE SNOW 

Taking these movements to snow is the next step! A key part of this step is allowing your 
student to learn through play. You’ve already taught them the basic movement patterns, now 
you’re helping them link those movements to the on-snow application. 

MOVEMENTS ON FLAT TERRAIN 
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§ Take your student to flat terrain, have them strap in and practice the same movements 
we worked on indoors. 

§ Encourage them to feel how the board slides on snow, and what happens when they 
move weight from the left to right foot and back; shuffle.  

§ Make “bowties” in the snow by scissoring the legs to pivot the board. 
§ Use independent leg movements to twist the board. 
§ Step it up a level with some freestyle maneuvers: nose and tail presses, ollies and 

nollies,  butters, butters, 180s, 360s.  
§ Explore range of movement and muscle options for achieving different positions. 

SLIDING WITH CONTROL 

§ With only the front foot strapped in, start in the neutral athletic stance, with feet shoulder 
width apart, and with the back foot on the snow. With weight on the back foot, feel how 
the snowboard slides on the snow.  

§ Lift the snowboard off the ground; step over the board and back again. 
§ Feel how edging affects the way the board slips and slides. 
§ Step on and off the board into the neutral athletic stance. Can they do it without looking 

at their board?  

SKATING 

§ To begin skating, step forward with the trailing foot, so that it’s directly behind the front 
foot, and planted on the snow. Gently push the board in the direction of the nose. Once 
the rider’s stance has widened until their trailing foot is even with the back binding, have 
them once again step forward and place their trailing foot behind the lead foot. 

§ Step over the snowboard and try skating with trailing foot on the toeside edge instead. 
Which is more comfortable? 

§ Skate faster and slower; skate in circles or figure-eights. 
§ Take three steps in a skate, and then step onto the board into neutral stance, allowing 

the board to glide for a few feet. Do this without looking at the board.  

GLIDING 

§ Skate up a gradual slope without any hazards in the runout. As you skate up the hill, you 
can continue practicing stepping into the neutral stance and allowing a short glide. 

§ Point the nose down the hill, step into the neutral stance, and look straight ahead. Let 
the board glide to a stop.  

§ For ascending steeper slopes, try turning the board sideways (perpendicular to the fall 
line), stepping over the board to the toe edge, and climbing rather than skating. 

§ Control your direction by steering with the front knee and tipping the board slightly into a 
J-turn. Can the student do it on both toes and heels? 

§ Imagine that the person getting off the chairlift in front of you just fell and steer around 
them. 

TWO FOOT EXERCISES  
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§ On the same slope, have your student strap in both feet. 
§ Repeat the J-Turn exercises, steering with the front knee, followed with the back. 
§ Remind the student of the independent leg movements you made indoors. 
§ Relate the slight edging movements to the simulator movements, and tie it all together. 
§ Your student should be comfortable making basic C shaped turns on both toe-side and 

heel-side. 
§ Link both turns together to make the S turn. 

SECTION 4: DEVELOPING ADVANCED TECHNIQUES 

CHANGING MOVEMENT PATTERN TO MOST FLEXED AT EDGE CHANGE 

Explore the timing of the learned movement patterns. If the student is comfortable with 
extending up and over one edge of the board and flexing onto the next edge, reverse the 
movements. 

 

§ The student is now going to learn how to initiate a turn by flexing the ankles, knees, and 
hips. This allows the board to come under their center of mass as the board flattens.  
Once flattened, the student can push the board away from their center of mass, by 
extending the lower body, and balancing on to the new edge. 

§ With this “most flexed” movement, the student can create shorter turns than extending to 
initiate. 

DEVELOPING POWER 

Changing the intensity of the learned movements, will create differences in power. 
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§ Put the simulator in Power mode.  
o Have your student hold onto the bar and push against the snowboard.  
o Flatten the board and slide it out as far as possible. Tip the board, and then work 

to resist the simulator as it pushes the board back to center.  
o Work this movement on both sides, and adjust the power setting as your student 

develops 
§ Working in Power mode creates the feeling of pushing against the snow in an isolated, 

controllable environment. 
§ Back in standard mode, your student should apply their learning from the Power mode, 

and push against the simulator to create virtual rebound from the board.  
§ Continue switching between Power mode and standard mode to develop strong 

extension and flexion movements that you can apply in the simulator. 

DEVELOPING SPEED 

Changing the duration of the learned movements, will create differences in the speed of the 
turns. 

§ Using what your student has learned in the Developing Power segment, ask them to 
shorten and lengthen the duration of their movement patterns to move the board from 
edge to edge more quickly and slowly. 

§ By pushing against the board and engaging the simulated rebound, the student can 
create rapid edge to edge movements of the board.  

§ Work with these movements in the most flexed at edge change pattern to create tight, 
quick S turns. 

§ Adjust the simulator’s speed to match the student’s confidence with the equipment. 
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CHANGING CONDITIONS & MICRORELIEF 

Challenge the student with different snow conditions. This creates a learning environment that 
requires the student to react to the changing conditions under foot. 

§ You can change the conditions between Normal, Icy, or Heavy. Changing these settings 
simulates how the snow conditions change throughout the season and throughout the 
day.  

§ You can change the Microrelief to Gentle Slope, Crust, Heavy Crust, Small Bumps, or 
Big Bumps. These settings can help you train a new snowboarder to anticipate chatter 
caused by inconsistent snow conditions, crud, and icy crust.  

§ Mix and match these settings to create a new challenge whenever your student is ready 
to take it up a notch. 

TACTICAL APPLICATIONS & GATES 

Racing with gates gives your student an on-screen target to dictate the timing, intensity, and 
duration of their turns. 

§ Gates dictate when the student needs to turn, where they need to make the turn, and 
how large of a turn they need to make.  

§ Everything else we’ve done has left these variables in the student’s control. 
§ Challenge your student through adjusting the gate settings 
§ Provide your students with the opportunity to show their mastery in the World Cup 

courses! 

SWITCH 
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When your student has mastered riding in their forward direction and needs a new challenge, 
introduce switch-stance snowboarding. 

§ Have the student take a break while you change the bindings to the opposite stance 
o For a Regular, left-foot-forward snowboarder, set the board up Goofy (right-foot 

forward) 
o For a Goofy, right-foot-forward snowboarder, set the board up Regular (left-foot 

forward) 
§ Start with the very beginning progression with both hands on the bar. 
§ The rider will likely progress much faster than learning their forward direction.  
§ Allow them to learn through play and work at their own pace. 

SECTION 5: DRILLS AND EXERCISES  

	

§ Drills are great tools to either develop or correct movement patterns in students. 
§ For any drill to develop skill, the instructor can teach the student to initiate the turns most 

flexed, and/or most extended. 
o Sets of turns 

§ Large, medium, short 
§ Lane Changes, 5-1-5 

o Funnel turn 
§ Starting with the largest possible turns, creating smaller and smaller turns 

until they are as short as possible 
o Hourglass turns 



	

SkyTechSport | Snowboard Simulator Instructor Guide  34 

§ Start with funnel turns, then when the student is creating the shortest 
possible turns, instruct them to then, create larger and larger turns until 
they are utilizing the whole track. 

o Joint isolation 
§ Edge rolls or wiggles by isolating the ankles as the active joint 
§ Knees isolated as the only active joint 

 

o Asymmetrical turns 
§ Differentiate timing, intensity and/or duration between heelside and 

toeside turns 
o Upper body limitations 

§ Using the bar 
§ Grabbing the clothing with hands 
§ Holding an object such as a pole or ball, etc 
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CHAPTER 5 – BIOMECHANICS 
This chapter on biomechanics covers human anatomy. It explores the planes of motion, and 
describes how bones, joints, and muscles work together to create the movements of skiing.  

INTRODUCTION  
Whether throwing a baseball or snowboarding down a mountain, there are many ways to 
perform an athletic activity. A fielder can throw a ball with the palm facing upward, downward, or 
sideways. A pitcher can throw in a straight line, a curve, or with a purposeful drop. 
Understanding the forces that act on a person and how the body moves allows an athlete to 
determine the ideal actions for the desired outcome: a fastball, curve, or slider. The same is true 
for snowboarding. Effective and efficient movement allows a skier to exert strength against 
external forces, produce accurate body movements, and accomplish desired riding movements.  

The study of biomechanics considers the science of living organisms (“bio”) and how they act 
when subjected to forces (“mechanics”). In studying biomechanics, you’ll examine anatomy and 
the forces related to snowboarding to learn how a snowboarder can move effectively and 
efficiently. Snowboarding competently (and teaching others to do so) begins with understanding 
of how the human body works. 

PLANES OF MOTION 
The planes of motion provide references 
that describe the direction of body 
movements. Human movements happen 
in three imaginary planes of motion: 
sagittal, frontal, and horizontal. While you 
might not use these terms with students, 
understanding them helps you better 
understand biomechanical movements 
and organize them in your mind. 

SAGITTAL PLANE  
This plane divides the body into right and left halves. Fore and aft movements occur in this 
plane. Flexing one leg and extending the other to move forward toward the snowboard’s nose is 
an example of pressure-control movements in the sagittal plane. 

FRONTAL PLANE  
This plane divides the body into front and back halves. Lateral movements occur in this plane. 
Moving from toe to heel edge is an example of a control movement in the frontal plane. 

HORIZONTAL PLANE  
This plane divides the body into upper and lower halves. Rotational movements occur in this 
plane. Turning your legs against a stable upper body or rotating 360 degrees off a jump are 
examples of rotational-control movements in the horizontal plane. 



	

SkyTechSport | Snowboard Simulator Instructor Guide  36 

BONES 
The lightweight yet strong structure of bones provide a framework for body support, protects 
vital organs, and offers attachment points for muscles and connective tissue. When the bones of 
a rider’s skeleton are aligned, or “stacked,” to withstand snowboarding forces, muscular effort is 
less strenuous. 

JOINTS 
A joint is the juncture where two bones meet. Some joints can only move in one plane of motion, 
while others can move in all three. The range of motion of a joint is the distance it is capable of 
moving along the direction of its plane(s) of motion.   

§ A hinge joint flexes and extends in a single plane. For example, the elbow is a hinge 
joint. The knee is a modified hinge joint; it also glides and permits a minimal amount of 
rotation. 

§ Like a joystick, a ball-and-socket joint has the ability to move in all three planes, giving it 
a broad range of motion. The shoulder and hip are examples of ball-and-socket joints. 

§ With a gliding joint, the bones glide (slide) along their smooth surfaces in a limited 
amount of movement, with components of roll as well as glide. Joints in the wrist and 
foot are gliding joints. 

The joints move in specific ways within their plane(s) of motion. With flexion, the angle between 
two body parts decreases, as when you flex your elbow to move your right hand toward your 
right shoulder. In extension, the angle between two body parts increases, as when you extend 
your knee to straighten your leg. With joint abduction, a limb moves away from the midline of the 
body, as when you lift and move your leg to the side. In adduction, a limb moves toward the 
midline of the body, as when you bring your knees together. Rotation occurs in a joint when a 
part of the body turns in the horizontal plane, as when you rotate your femur in your hip socket 
to turn your leg inward or outward.  

SPINE 
The spine consists of many bones, called vertebrae, 
which are separated into four regions: cervical, thoracic, 
lumbar, and sacral. Movement occurs between the 
vertebrae except in the sacral region, where the bones 
of the sacrum and coccyx are fused. The range of 
motion between any two moveable vertebrae is very 
limited, yet when several of the vertebrae are involved, 
the spine as a unit moves significantly in all three planes 
of motion. 

The spine can flex and extend, bending forward or 
backward in the sagittal plane; flex and extend laterally, 
bending sideways in the frontal plane; and rotate, 
twisting left and right in the horizontal plane. It is 
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capable of moving along the planes of motion in any combination. 

If they were merely a stack of bones, the 33 vertebrae of the spine would be as vulnerable as 
the tower of building blocks in a game of Jenga. The connective tissues and muscles that attach 
to and surround these bones make the spine a sturdy support for the entire body. For the spine 
to serve, literally and figuratively, as the “backbone” of effective movements, a skier should 
employ the strength of the core muscles in the torso. The spine needs to remain stacked in its 
most biomechanically effective posture to resist strong forces.  

The spine’s flexibility, a great asset in many circumstances, also means there are many ways to 
flex or twist the spine into a weaker position. That’s why a functionally strong core is critical to 
snowboarding. It is only when a rider’s core muscles support the vertebrae that the core will be 
stable enough for the limbs to effectively move against. 

HIP JOINT 
The hip is a ball-and-socket joint consisting of the side (socket) 
of the pelvis and the head (ball) of the femur. The femur moves 
at the hip joint in all three planes, similar to a computer 
joystick. Technically, the femur rotates, abducts, adducts, and 
flexes and extends in the hip joint.  

Even with this freedom of motion, the hip has limitations. The 
hip’s limited range-of-motion has ramifications when riders get 
into extreme fore and aft positions. If extreme fore and aft 
movements are attempted solely in the frontal plane it will 
greatly reduce the angle of the leg that is extended. To 
increase the useful range of motion, the hip can be rotated so that the pelvis is slightly open. 
This allows the hip to angulate more in the sagittal plane. You can experience this when you 
pressure the tail of the board at the finish of the turn, or “tweak out” a nose or tail press. Without 
rotating the pelvis, riders tend to lean their entire body to create the fore or aft movement.  

Pelvis and hip structure varies greatly in size, dimension and orientation. These individual 
characteristics make a difference in the rider’s technique and influence movement analysis. 

Q-ANGLE 

Hip width changes the biomechanics of riders, along with the outward 
“image” they may present. Women generally tend to have wider hips, 
resulting in a larger Q-angle (the quadriceps, or Q-angle, approximates 
the pull of the quadriceps muscle and affects its efficiency). The Q-angle 
can be measured as the acute angle of a line connecting the outside tip 
of our anterior superior iliac spine (most outside point of the hip) with the 
midpoint of the knee cap, and a line connecting the top of the tibia. The 
Q-angle averages 13 degrees in men and 17 degrees in women. Riders 
with extreme Q-angles may find excessive binding split angles create 
kneecap discomfort. In this case, it is important to reduce the split or 
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consider orthotics for reducing pronation.  

ANTERIOR PELVIC TILT 

The anterior pelvic tilt (APT) refers to an anatomical condition of having the front of the pelvis 
sloping downward and the back of the pelvis sloping upward.  This condition is more common 
with women, but affects men as well.  This pelvic alignment causes muscles responsible for 
flexion to shorten and the muscles responsible for extension to lengthen. The result is that it 
potentially affects athletic potential in two ways.  First, it limits explosive hip extension.  An 
example of this would be jumping or popping off of the snow.  Second, hamstring strength is 
compromised as an effect of its lengthening.  These students may have difficulty pulling 
(retracting) the feet in the direction of the CM.  We see this when students have difficulty with 
movements such as retracting the feet for a grab, and at the end of the control phase of a turn. 
Also, APT can shift the CM over the heel edge, which can result in counter-balancing with the 
upper body. As a result, the lower spine may be a weak area when forces on the body increase.        

KNEE JOINT 

The knee is the largest joint of the body and supports nearly all of the 
body’s weight. It connects the femur to the tibia and the patella 
(kneecap). The knee is a modified hinge joint that allows the leg to 
bend (flex), straighten (extend), and to rotate very slightly. When rotary 
skill is in greater demand, as in moguls or smaller-radius turns, the 
rotational action is made possible by adopting a slightly more flexed 
stance. 

Although the knee is primarily a hinge joint, rotation can occur when 
the knee starts to flex. The amount of rotation increases as the knee 
flexes toward 90 degrees, with the maximum internal and external rotation at about 25 degrees. 
Knee flexion combines with pelvic or femoral rotation to incline the lower leg and aid in 
angulation.  

ANKLE  

The ankle is a complex joint that joins the tibia and fibula 
(lower leg) to the foot. The ankle is actually made up of 
three joints that work together and allow for a wide range 
of motion.  

Dorsiflexion is the flexion of the foot upward, toward the 
shin (as when you take your foot off your car’s gas pedal). 
Plantar flexion is the extension of the foot downward, away 
from the shin (as when you press down on the gas pedal). 

In addition to flexion and extension, the ankle can move 
sideways: eversion (outward) and inversion (inward). 
Eversion or inversion of the bottom of the foot from the 
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body’s centerline is important for small adjustments to fore/aft pressure and to help with 
balance. This is important for movement analysis and our teaching methodology. 

 

Because the ankle consists of a complex series of joints, the foot moves in specific ways apart 
from other joints: 

§ Plantar flexion: The foot moves away from the shin, as 
when you press the gas pedal in your car. 

§ Dorsiflexion: The foot moves toward the shin, as when you 
take your foot off of the car’s gas pedal. 

§ Inversion: This combines supination (weight on the little toe 
side of the foot) with inward rotation of the foot.  

§ Eversion: This combines pronation (weight on the big toe 
side of the foot) with outward rotation.  

CONNECTIVE TISSUES  
The tissues that hold muscles and bones together — cartilage, ligaments and tendons — are 
collectively known as connective tissue. Cartilage provides a cushion between the bones. 
Ligaments connect the bones, and their tightness determines the joint’s range of motion and 
stability. Tendons connect muscle to bone, creating movement by transferring forces created by 
muscular contraction to the attachment bone. This transfer of forces causes the joint to flex, 
extend or rotate.  

MUSCLE  

Muscles are bands of soft 
tissue fibers that contract 
and relax in order to 
stabilize or move joints. 
Working in groups, 
muscles regulate tension 
for performing complex 
movements. Muscles move 
joints through three types 
of tension: concentric, 
eccentric, and isometric. 

Muscle cells contain 
protein fibers that slide past 
one another, connecting 
with cross-bridges that 
attach to other filaments. 
This produces muscular tension and contraction, changing both the length and the shape of the 
fibers. You may envision this action as the arms of tug-of-war participants, pulling opponents 
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toward them on a rope. With ankle dorsiflexion, filaments sliding past each other cause the 
muscle to shorten. As this occurs, the foot is literally pulled toward the shin in a concentric 
contraction.  

Sticking with the tug-of-war analogy, when the external force (the rope) overcomes the tension 
(the arms of the tug-of-war participants), the muscle is lengthened. This muscle lengthening 
under tension is termed eccentric contraction.  

Because snowboarding is a gravity sport, riders end up performing a lot of eccentric muscle 
activity to push against the forces constantly bombarding the body. Muscles are capable of 
lowering heavier weight than they are able to raise. During a turn, a rider’s body tends to 
continue in a straight line, as acceleration from the turn essentially pulls the rider toward the 
outside of the turn. If you are going to resist the strong pull, it is more effective to extend in the 
opposite direction of the force than to flex in the pull’s direction. This outward and downward pull 
is resisted with eccentric lengthening of the quadriceps leg muscles. This is why you achieve 
the greatest pop on a jump when you extend rather than flex.  

Increased forces due to turning, or from terrain, can compromise spinal stability. Isometric (not 
involving movement) tension of the body’s core is a key aspect for maintaining upper body 
stability. The spine relies on muscle support for coordinating movements that keep the upper 
and lower body effectively working as a cohesive unit. This functional core tension helps 
stabilize the spine and pelvis, providing a lever for movement. Pulling the feet in the direction of 
the CM when finishing a turn requires this levering action; otherwise, this movement loses its 
effectiveness. (For more information, refer to Core Concepts for Snowsports Instructors.) 

MUSCLES OF THE LOWER BODY 

The muscles of the lower body are constantly working during snowboarding activity. These 
muscles provide pop, absorption, create turns, and deal with forces throughout the turn. Primary 
muscles of the legs and pelvis are described below.  

§ Quadriceps: The quadriceps femoris is a group of four large muscles located on the front 
of the femur. When flexed, the quadriceps extend the knee and/or flex the hip. 

§ Hamstrings: The hamstrings consist of three muscles working together (semitendinosus, 
semimembranosus, and biceps femoris). They are located on the back of the femur. 
When flexed, the hamstrings flex the knee and/or extend the hip. 

§ Gastrocnemius and soleus: These two muscles constitute the calf. They help flex the 
knee, plantar flex the ankle, and maintain standing posture.  

§ Gluteus maximus: This powerful muscle makes the buttocks, and works to extend the 
hips. 

§ Tibialis and calf muscles: These muscles create movements of the lower legs and 
ankles. The tibialis is used in dorsiflexion, while the calf muscle is used in plantar flexion.  

TORSO MUSCLES 

The torso muscles are the major muscles of the core that provide postural support and help the 
torso to move. In snowboarding, these muscles provide a stable center that the legs turn 
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underneath and are critical for maintaining dynamic balance while snowboarding. Together, 
these primary muscles of the core make up the “natural belt” stabilizing the lower and upper 
back.  

§ Transverse abdominis: These are the deepest and arguably the most important of the 
core muscles. They are essential for stabilizing the lumbar portion of the spine. 

§ Internal and external obliques: These muscles assist in breathing, and help stabilize and 
control lateral flexion of the spine (frontal plane). 

§ This muscle group is responsible for initial stabilization of the lumbar spine during 
physical activity. Engagement of this muscle group allows force to be directed over a 
larger area. In doing so, they help protect from harm the discs that cushion spinal 
vertebrae.   

§ Rectus abdominis: Often called the “six pack,” the rectus abdominis is primarily 
responsible for spine flexion. 

The following muscles and muscle groups are also part of the core. They play an important role 
in stabilizing and controlling movements of the upper body, and are therefore essential in 
snowboarding for controlling balancing movements. 

§ Erector spinae: This muscle group is responsible for extending the vertebrae, or back 
extension. 

§ Latissimus dorsi: This muscle is responsible for extension, adduction (lateral flexion), 
and rotation. 

§ Trapezius: This is primarily involved in arm and shoulder movements, but also has a role 
in movements of the thoracic and cervical spine.   

§ Longissimus thoracis: This is primarily responsible for head movement, and for 
extension of the thoracic vertebrae. 

IMPACT OF MUSCULAR ACTIVITY 

Blood lactate is a by-product of anaerobic muscle metabolism. An example of this is the burning 
sensation after a very strenuous run. Keep this in mind for lesson pacing: a run that is relatively 
easy for you may have your students working very hard. The good news is that lactate is used 
up within minutes by other organs as fuel.  

Muscles are fueled by glycogen, which will be depleted after a day of riding. Snacking 
throughout the day helps to maintain glycogen levels. Even with a great-post recovery strategy, 
taxed glycogen stores do not get quite back up to pre-snowboard day levels, and after several 
days they can reach a critical low, leaving the rider very fatigued.  

Delayed onset of muscle soreness (DOMS) is that feeling the day after strenuous riding. During 
strenuous, eccentric exercise such as snowboarding, the cross bridges can be pulled away from 
their attachment sites, leaving micro-trauma and swelling, resulting in pain. Even riders who 
have been working out and lifting weights can suffer from DOMS. Lifting weights is primarily a 
concentric exercise, whereas snowboarding is primarily an eccentric sport.  
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This all adds up to fatigue. Raised lactate levels and eccentric muscle actions can leave the 
unaccustomed rider feeling sore the next day with DOMS. After several days of low glycogen 
levels in the working muscles, a student may experience general fatigue. The less active the 
rider is, the more potential impact of fatigue can be felt. Well-timed breaks or days off can 
improve the snowboarder’s experience. 

MUSCLE STIMULATION 

Muscles shorten, lengthen, or stay equal in length due voluntarily (active) and reflexive 
(passive) internal processes. Riders can voluntarily flex and extend their legs during a turn on 
smooth terrain, or they may encounter a mogul in the fog and reflexively flex as they encounter 
the upside of the mogul, then reflexively extend down its backside. 

In either case, muscles require a stimulus -- or innervation, -- to move joints. When making 
voluntary movements, muscles have to respond to the brain’s signals. During a reflexive 
movement, the motor command comes via a shorter neural route.  

Training and practice affect a riders’ responses (or innervations) to a situation. For example; 
when a student’s snowboard accelerates unexpectedly, they can either rotate toward the aft part 
of the snowboard or, if they are trained, they can respond with tension by inverting the lead 
ankle joint while everting the rear ankle joint, disrupting the rearward rotation. This kind of 
reaction will happen multiple times a run, but will be unnoticed by the experienced rider. It 
becomes instinct from experience and muscle memort.  

As an instructor, you want to help your students create muscle memory, so they perform 
movements instinctually. . To make muscles respond or react in a habitual manner is the 
difference between performance and learning. (For further information see the section on Action 
Plans in Chapter Seven: Teaching.) 

PROPRIOCEPTION 

"Rotate your lead knee,” and, “Bend your ankles more," are phrases that a snowboard teacher 
might use. How does the student know when this goal has been achieved? On a simpler level, 
how does the student even know where his hips are or how much his ankles are flexed? Muscle 
proprioceptors provide this information. They lie in series with the muscle fibers so that when a 
muscle is stretched or contracted, the proprioceptors sense muscle length change, and rate of 
change.  

To recap, in making a voluntary movement, muscles have to respond to the brain’s signals. 
During a reflexive movement, however, the motor command comes via a shorter neural route. 
Falling backwards during the acceleration of a heel edge sideslip stretches ankle dorsiflexors. 
The ankle’s proprioceptors are stimulated. Moving backwards, the joint is opened beyond its 
previous state. This opening also sends a message that takes two routes: a long, slow route to 
the brain informing it of joint disruption; and a short, fast route to the spinal cord. There, the 
electrical impulse takes a shortcut and sends a signal to the muscle. This sends a command via 
a very short loop back to the muscles, causing increased tension. Lateral balance is brought 
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back into equilibrium by increasing the internal tension of the muscles to equal the external 
torque, and balance is reestablished. 

VESTIBULAR SYSTEM 
We move in three-dimensional space and the vestibular system that is set up to perform in three 
dimensions as well. The inner ear, with its three semicircular liquid filled canals, has one canal 
for each cardinal direction (saggital, frontal, and transverse). When the snowboard accelerates 
forward, the head accelerates backward (Newton's third law). The acceleration causes the liquid 
in the canal with fore-aft orientation to move. This accelerated liquid bend the small hairs at one 
end of the canal like ocean waves moving seaweed.  

At the same time, movement of fluid in the inner ear (vestibular system) signals change from the 
previous state, interpreted as a disruption of balance. For the beginner student this would be a 
novel sensation, and with no learned responses, whereas an advanced rider has encountered 
this perturbation and has learned how to respond. 

SUMMARY 

Learning to apply the principles of biomechanics is useful to snowboard instruction as a 
foundation for understanding what the body is capable of and how movements can be more 
effective as they relate to snowboarding. This knowledge enables instructors to set goals 
accurate movement targets, which ultimately results in more clear outcomes for students. 
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CHAPTER 6 – PHYSICS OF SNOWBOARDING 
This chapter covers general physics concepts and terminology, and explains the science of 
snowboarding. It addresses the forces involved when snowboards interact with the snow and 
how to manage these forces while riding. The SkyTechSport Snowboard Simulator replicates 
many of the sensations of snowboarding, but does not exactly replicate the forces that create 
turning on snow. As an instructor, it is important to understand how the movements trained on 
the simulator will be applied on snow. A basic understanding of the physics of snowboarding will 
enhance your use of the simulator and enable you to better translate the simulated to on-snow 
environments. 

INTRODUCTION 
Physics is the study of matter, energy, motion, and force. These are the natural laws that govern 
every turn snowboarders make in every condition possible. Learning about physics concepts 
helps you learn about forces involved when snowboards interact with the snow, how riders 
create or manage these forces for different turn outcomes, and how they balance forces to 
remain upright. A greater understanding of the basic laws of physics results in a greater 
understanding of snowboarding. 

Virtually everything done in snowboarding can be described with physics. Physics not only 
explains motion, but can be used to describe it, and assist the instructor with understanding 
motion. Sliding downhill or, more accurately, the sensations derived from gliding downhill are a 
large part of the thrill that is enjoyed by snowboarders. For these reasons and others, it is 
imperative to start with the following concepts, as they define the medium for our enjoyment.    

BASIC ELEMENTS 
The basic elements of physics include several of the concepts already addressed in this 
manual, and those you may have learned about elsewhere. Some may be completely new to 
you. By grounding yourself in the fundamentals of physics, you’ll better understand what 
snowboards and snowboarders are capable of doing. 

FORCE 

Sliding downhill on the snow is fun in and of itself, but to change direction is extraordinary. A 
force is a push or pull that changes an object’s position or places an object into motion. This is 
exactly what the rider wants to do with the snowboard. The forces that are most relevant to 
skiing are gravity, friction, and centripetal force. 

PRESSURE 

Pressure is the amount of force distributed over a given area. It is expressed by the unit of force 
divided by the unit of area (P=F/a); where “P” is pressure, “F” is force, and “a” is area; such as in 
pounds per square inch. 

When the snowboard is tilted on edge, force and pressure are applied; the difference is that 
pressure is the amount of force distributed over a given area. So while a snowboard that has its 
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entire base against the snow (flat) and a snowboard that is tipped onto its edge may have the 
same force against them, the board that is tipped will have greater pressure because there is 
less surface area in contact with the snow. The rider moving fore and aft along the length of the 
board will have the same force against the snowboard although pressure is redistributed along 
the length of the snowboard as the rider moves forward and aft.  

CENTER OF MASS 

A person’s center of mass (CM) is the central balance point of body mass. Think of a perfectly 
balanced teeter totter, the CM (on one plane) is located at the fulcrum. A snowboarder’s CM in 
an athletic stance varies from person to person, but in general it’s slightly behind and below the 
navel. 

As a snowboarder moves, the CM moves; it is not a set point. It moves forward as the rider 
moves from toe edge to heel edge, or fore and aft. 

MOMENTUM 

When objects move, they have momentum. Momentum is calculated by multiplying the mass of 
an object by its velocity. The faster a given object moves, or the greater its mass, the greater its 
momentum. Momentum is the essence of Newton’s laws: it takes an outside force to change a 
body’s momentum. We see it often on the beginner hill when we judge the space needed for our 
students to perform a straight run. All things being equal, a rider with less mass requires less 
space for a runout than a rider with more mass. 

NEWTON’S LAWS OF MOTION 
Newton’s Laws define the universe. All moving objects, including snowboards and 
snowboarders move and react according to these physical laws and principles. A few simple 
laws and principles help you understand why snowboards behave as they do and predict how 
they will respond to specific movements and terrain conditions. Sir Isaac Newton described 
three laws that affect all types of motion: 

Newton’s First Law. An object at rest stays at rest and an object in motion stays in motion with 
the same speed and in the same direction unless acted upon by an outside force. These 
tendencies are called inertia. In snowboarding, gravity and friction -- either from the snow or 
from wind -- are the forces that act to overcome inertia. For example, a rider performing a 
straight run on flat terrain will naturally slow down or stop as a result of friction with the snow 
and/or wind resistance (unless there’s a tailwind). On steep terrain, gravity is the greater force, 
causing the rider to begin to slide and increase speed.  

Newton’s Second Law. An object's force is the combination of its mass times its acceleration. 
This law tells us that, as a result of gravity, a 200-pound rider and a 70-pound rider will not 
accelerate at the same rate because of the difference in each rider’s mass. This can be seen on 
a jump, assuming that they both pop with same upward force; the 200-pound rider is able to 
consistently hit the “sweet spot,” while the 70-pound rider consistently lands on the knuckle of a 
landing.  
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Newton’s Third Law. For every action there is an equal and opposite reaction. If a rider pushes 
on the snow or lands off a jump, the earth pushes back. If it didn’t, each rider would push the 
earth minutely off its axis. This law is also responsible for when riders catch air and tap a pole or 
tree with the tail to spin in the opposite direction.  

CENTRIPETAL FORCE 

Centripetal force from the snow is a center-seeking 
force and is essential for the snowboard change 
direction. Without a rider creating a centripetal force, 
there can be no turn. This is most obvious in a pure 
carved turn, but what about in the abrupt edging and 
extension movements of a powder slash? While there 
is no single trench left in the snow from the slash, there 
is still interaction in the snow. That interaction results in 
the snow spraying in the air from the board scraping off 
the top layer of snow. Even though the snow does not 
typically push back in one particular spot, the sideways 
skid creates many small bits of centripetal force when 
added up create enough friction (which is a force) to 
result in the board turning. 

CENTRIFUGAL FORCE 

Centrifugal force is a center-fleeing force. It is the outward-pushing force, felt by riders while 
moving in a circular motion (i.e. the arc of a turn). However, there is no real outward force 
acting, and centrifugal force is therefore known as a fictitious force. The centrifugal force is often 
mistakenly thought to cause a body to fly out of its circular path (i.e. the arc of a turn) when it is 
released; instead, it is the removal of the centripetal force that allows the body to travel in a 
straight line.  

ANGULAR MOMENTUM 

In terms of snowboarding physics, the angular momentum is the direction a rider would follow if 
the board suddenly broke loose from a turn. The angular momentum or tangent of a curve is 
oriented perpendicular to the radius of the curve at that point ─ assuming that the slope is 
absolutely flat. In maintaining a turn, a snowboarder must constantly overcome the tendency of 
the snowboard to go in the direction of the tangent, instead of continuing to follow the arc of the 
turn. The strength of the tendency to break away from a turn is related to the speed and mass of 
the object and the radius of the turn. Think of the tangent like this: If you had a ball at the end of 
a string and were swinging the ball in a circle overhead and suddenly let go of the string, the 
path that the ball would follow would be the angular momentum or tangent.  

BALANCE 
Balance refers to the CM being located over the base of support (BOS). Moving the CM in one 
direction or another places the rider out of balance. Fore-aft imbalance is a common issue while 
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riding. This is usually seen when the rider has more weight on the tail rather than being equally 
distributed over both feet. This reaction is normal because the snowboard is sliding forward, and 
if Newton were watching he would explain it as action/reaction phenomena: snowboard forward, 
rider backwards. This is exactly what happens in the cartoons when an unsuspecting character 
steps on a banana peel. Peel goes forward, person goes backwards. Unlike the cartoon, 
snowsports participants know they are on a slippery surface. To counteract this, instructors 
must have students anticipate this forward movement by activating muscles to keep hip and 
shoulder alignment with the terrain. Muscle activation is used to produce force countering the 
forward force of the snowboard.  

Another typical imbalance issue concerns rotational balance. This is often seen in riders who 
rotate the whole body in an attempt to turn the snowboard. Many experienced instructors have 
witnessed a beginner student who, even prior to making the first set of linked turns, has rotated 
in a complete 360 degree circle. While a fun move for more advanced riders, this 360 is not 
going to lead to a linked turn. Turn is what the snowboard did, although the snowboarder needs 
something to counter the rotation or the rider will be out of balance rotationally. Newton's third 
law addresses action-reaction, or to think of it another way: forces always come in pairs. When 
these pairs are equal, they are in balance. If one is greater than the other, the net force will be in 
that direction. Keeping the upper body quiet (in space) requires a countering force from the 
upper body equal to the force from rotating the leading leg, or scissoring the legs. If the femurs 
rotate in the hip sockets, or the legs scissor independently in opposite directions, the pelvis 
remains over top of the legs. 

DYNAMIC BALANCE 

Until now, there has not been a balance distinction between stationary and moving objects. 
Moving objects can also be in balance. This is why in snowboarding, instructors need use the 
term dynamic balance. Motion adds another element to account for in snowboarding. The CM 
over BOS is still considered to be a valid definition, although now "over" the BOS must be 
reevaluated. If you change your view of "over" the BOS to being "in line with" it, you can arrive 
at a suitable definition for dynamic balance. To be in dynamic balance means the CM needs to 
be in line with the BOS. For this reason, there is a tool referred to as the Reference Alignments, 
which will be discussed in greater detail in Chapter 6. 

To back up a bit, it’s important to define exactly what snowboarding motion is involved in 
dynamic balance. While going straight down the hill is indeed a "motion," it does not significantly 
alter the rider’s body position. A turn, on the other hand, does add another variable: inertia. An 
object (or rider) with inertia tends to continue in a straight path. It takes a force to hold the rider 
on a curved path, altering inertia. That force is the centripetal force of the snow pushing back on 
the rider. As discussed earlier, the rider feels this centripetal (center-seeking) force as an 
outward pull. Although not a true force, it is nonetheless something felt or experienced by the 
rider. Countering this outward-pulling effect, the rider either tips the entire body --or lower body -
- inward to a greater angle to resist it, essentially balancing the outward pull. This is known as 
dynamic balance. 

EQUILIBRIUM 
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Dynamic balance is balance in motion, and a rider who is in motion is faced with the necessity 
to constantly adjust and modify balance to meet demands. The rider is essentially looking to find 
or to go through equilibrium. Equilibrium results at those moments when the rider’s movements 
are equal (in force) to the external demands or forces of the turn. The end result is that while 
snowboarding, the rider may or may not always be in "perfect” balance, yet have enough 
equilibrium to continue snowboarding. 

With the right skills, the rider can have sufficient dynamic balance to keep linking turns or stay 
on the intended track. Examples include leaning too much into a turn, counteracted with an 
attempt to reassign weight back over the snowboard; and over-rotation in the direction of the 
turn may be followed by the arms and shoulders, ending up countered in the opposite direction. 
Although not great techniques, they can be necessary to stay within a usable range of balance. 
Balancing the external forces with equal internal forces allows a rider to stay in balance. 
Amazing recoveries can be seen with very skillful riders. These experts have a larger window of 
balance than beginners, who can succumb to even the smallest of disturbances.  

THE BOARD-TO-SNOW INTERACTION: FRICTION  
Friction, in our case, is the snowboard moving in the snow. On-snow friction is generally thought 
to be caused by two resisting forces. The first would be the resistance caused by the plowing of 
the tip of the board and the second would be the snow compressing under the board.  

Being able to control the board by making it perform in differing ways enables riders to dictate 
how much friction actually occurs. Fundamentally, a snowboard can slip, skid, carve, or slide. All 
of these produce a different reaction with the snow. Slipping is when the board travels along its 
side in a direction that is perpendicular to the fall line while being tipped on edge (sideslips). 
Skidding is a combination of moving along its length and its side while on edge. Carving is when 
a board is on edge, with tip and tail passing through nearly the same point in the snow 
throughout the turn. Sliding is when the board travels flat and along its length (run).    

SUMMARY 

While it is not important for us to hold a master’s degree in physics, the principles in this chapter 
assist instructors and students with understanding principles that describe motion. 
Snowboarding is inherently a motion sport. Using physics as a starting point for this text serves 
to help us better use the knowledge found in the remainder of the material. 

As you deepen our understanding of these concepts, you’ll see the application of these 
principles in all of the following chapters. A snowboarder’s ability to dynamically position the 
body and make sound decisions based on this information directly determines levels of fun and 
enjoyment while riding, and ability to progress in the sport.   
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CHAPTER 7 - GLOSSARY 
A 
AASI (PSIA-AASI): The acronym for the American Association of Snowboard Instructors, 
which, with the Professional Ski Instructors of America forms PSIA-AASI, a nonprofit education 
association of 31,400 snowsports professionals dedicated to creating life-changing experiences 
for others through snowsports instruction. 
AASI Snowboard Team: The team of AASI whose members promote, support, and help 
develop PSIA-AASI education programs and activities at all levels. In this role, they help train 
snowboard instructors throughout the United States. 
Abduction: Movement of a limb away from the body's midline. 
Absorption: Allowing the muscles to relax and joints to flex in response to forces applied to a 
snowboard, creating a momentary reduction in force. 
Acceleration: The rate at which an object's velocity changes over time, including both 
magnitude and direction. 
Action plan: The basic recipe for teaching a specific topic. 
Adduction: Movement of a limb toward the body's midline. 
Aerobic exercise: Physical activity that uses oxygen to help meet energy demands, as 
opposed to anaerobic exercise. The low-to-moderate intensity of aerobic exercise allows it to be 
performed for a sustained period of time. Examples are running, swimming, and nordic track 
skiing. 
Aft: Toward the tail of the snowboard; see also fore. 
Agility: The capability to move quickly and easily. 
Alignment: The positioning of the body so that forces derived from the interaction of the 
snowboard on the snow pass through the body’s center of mass to produce the intended 
movement. This is optimized when the snowboard and boots are selected and/or modified to 
either complement or correct body movement to enhance strength and predictability of 
movement. Also refers to the process of adjusting boots and bindings to modify a person’s 
stance. 
Alpine/carving: A style of riding that takes advantage of a hard-boot setup to carve arcs and go 
fast; often includes a racing component. 
American Teaching System (ATS): An evolving system of methods, models, and philosophy 
of teaching snowsports – as collected, developed, and disseminated by PSIA-AASI. ATS, which 
was originally known as the American Teaching MethodTM, recognizes motor skills as the basic 
building blocks of movement progressions. The concepts promoted by AASI are founded in 
ATS. See also Snowboard Teaching System (STS). 
Anaerobic exercise: Exercise in which energy is released without the use of oxygen (as 
opposed to aerobic exercise). The body releases this type of energy via a phosphate energy-
delivery system that is later replenished by oxygen. Anaerobic activities that require short bursts 
of energy include skiing or riding in demanding conditions such as moguls or race courses. 
Anatomy: The science of bodily structure. 
Angulation: Laterally tipping the body relative to the slope while creating angles between 
various body parts, primarily at the hips and knees; used to adjust platform and edge angles, 
and to counteract forces, especially in short-radius turns. 
Ankle strap: A strap on the boot and/or binding that wraps around the ankle to provide heel 
retention. 
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Anterior pelvic tilt: An anatomical condition in which the front of the pelvis slopes downward 
and the back of the pelvis slopes upward. This condition is more common with women, but 
affects men as well. 
Arc: The curved path of the snowboard during a turn. Also the flight path off a jump, which, 
ideally, aligns the snowboard to land flat on the pitch of the landing zone. 
Athletic stance: A body position in which the rider is in balance without excessive leaning 
(laterally, fore, or aft) and is aligned over the feet Defined by the ability of the person to move in 
any direction at any time. 
Auditory learners: Students who process information verbally and cognitively. These students 
enjoy descriptions and talking about their experiences. 
Axis: A line about which something rotates; a reference line for human movement. 
B 
Backside: A direction of initial spin or turn in which a rider’s back is toward the direction of 
travel; the pipe wall that requires a snowboarder to turn while facing down in the pipe; or when a 
snowboarder approaches the rail on the heelside, with the line of the rail behind; i.e., the rider is 
mounting the rail while flying backward.  
Balance : state of equilibrium that provides both a source and an outcome of effective 
movement; when the center of mass is aligned through a rider's base of support with the forces 
generated from the snow. Balancing movements: Muscular actions to maintain equilibrium, or 
the desired alignment on skis or a snowboard. These movements are usually divided into two 
categories: (1) actions that affect fore-and-aft balance and (2) actions that affect lateral balance. 
Ball-and-socket joint: A joint in which a knob-like part of one bone fits into a socket of another, 
allowing rotation as well as flexion and extension. The hip and shoulder joints are ball-and-
socket joints. 
Base: The bottom surface of skis or snowboards. 
Base of support (BOS): The location of a rider's weight on the snow. 
Base plate: The bottom portion of a snowboard binding. It is generally made from a plastic 
composite, although aluminum baseplates do exist. The baseplate connects to the highback to 
form the main support system of a snowboard binding. 
Basic: Simple. 
Basic riding: A style of riding in which a rider’s CM and the center of the snowboard follow the 
same or a similar path.  
Biomechanics: The study of mechanical principles affecting movement of the living body. 
Board performance concepts: The system AASI uses to describe the ways in which the snow 
is capable of being manipulated by the body and the interaction with the snow or other sliding 
surfaces. The individual performances are: tilt, twist, pivot, and pressure. 
Bones: The lightweight-yet-strong structure forming the body's skeletal frame, which supports 
the body, protects vital organs, and provides attachment points for muscles and connective 
tissue. 
Boot flex: The degree of resistance that a boot provides to movements of the ankle and lower 
leg.  
Booting out: To skid or fall as a result of the boot(s) and/or binding(s) dragging in the snow 
when a snowboard or skis are tilted on edge. 
Break: To lose the mechanical advantage of proportional flexion by over-flexing a joint or joints; 
to over-flex a particular joint, often the hips, when compared to other joints involved in a 
movement. 
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C 
Camber : The arched shape of an unweighted ski or snowboard along its length, when 
viewed from the side; traditionally a slightly-bowed shape. 
Cant: A wedge-shaped piece that can be placed under a boot or binding to align the boot from 
side to side; or to make adjustments to a boot/binding setup to align the boot from side to side. 
Canting: The process of making lateral adjustments to skis, snowboards, binding, or boots for 
optimal alignment and effective edging. Canting is typically an exterior addition or subtraction to 
the equipment.  
Cardinal planes : Imaginary boundaries dividing the body into anatomical sections, 
representing dynamic planes of motion. See also planes of motion. 
Cartilage: Tough, elastic tissue that provides a cushion between bones.  
Carving, carved turns, dynamic turns: To make turns with minimal skidding by tipping the 
snowboard on edge and allowing the shape of the board to create a turn with minimal lateral 
slipping or skidding. Carved turns display clean, long arcs in the snow as the entire edge of the 
snowboard passes through the same point in the snow. A skidded turn, by contrast, utilizes 
more muscular rotary movements to cause the snowboard to turn. 
Cause-and-effect relationships: An element of movement analysis in which the instructor 
evaluates the cause or origin of an action and its effect or result. 
Center of mass (CM): The point at which the entire mass of the body may be considered to be 
concentrated. If the body is viewed as made up of many small elements of mass, the average 
location of these elemental masses is the CM. The CM location changes as body position 
changes and may even be located outside the body. 
Chatter: Vibration; a rapid, repeated bite and release of an edge; or mindless patter. 
Check for understanding: A component of the Teaching Cycle, in which the instructor 
determines whether students understand a task, exercise, or concept.  
Clean: Describes a maneuver performed successfully, accurately, and with style; or to achieve 
this result. 
Closed (versus open): A closed turn crosses the fall line, an open turn does not.  
Cognitive: 
Of or pertaining to the mental processes of perception, memory, judgment, and reasoning. 
Command style: A form of direct instruction that defines parameters for drills or exercises.  
Competition: Competitive events, e.g., extreme, halfpipe, big air, ski- or snowboard cross, 
bumps, slopestyle slalom, giant slalom, super G and downhill. 
Complex: A component of the Motor Learning Cycle, in which riders build upon the skills 
learned in static and simple exercises by practicing the movement at a non-threatening speed, 
on comfortable terrain. 
Connective tissue: The tissue that functions to support, connect, or separate bodily tissues 
and organs; includes tendons and ligaments. 
Control/control phase: The middle part of a turn, in which the snowboard is guided into and 
out of the fall line, and where most steering occurs and the rider accelerates 
Concentric vs. eccentric exercise: Concentric exercise is the muscle contraction when a 
weight is lifted. Eccentric exercise is when the muscle fibers lengthen to lower weight, like the 
downward movement of a bicep curl.  
Concentric tension: In this type of tension, the muscle actively flexes and the fibers shorten 
(contract) to overcome opposing forces, and move the joint. 
Coordination: The harmonious functioning of muscles to execute movements. 
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Core: A frame of anatomical reference for the body minus the legs and arms. The major 
muscles of the core reside in the area of the belly and the mid and lower back (not the 
shoulders), and peripherally include the hips, shoulders and neck. 
Core material: Most snowboard cores are made of strips of laminated hardwood like beech, 
birch, aspen, bamboo, or a mixture of them. Wood is used as it gives a lively feel with good 
vibration damping, it keeps its shape well, and has less resonance than foam or plastic. There 
are many other materials that can also be used in the core.  
Corrective feedback: External feedback an instructor delivers to suggest more efficient or 
effective movements for a specific outcome. 
Counter: To oppose or to go the opposite way. The term typically refers to a relationship in 
which the lower body turns against or opposes the upper body or vice versa; especially useful in 
bumps or short-radius turns. 
Counter-rotation: Twisting the upper body in one direction and the lower body in another 
direction at the same time. 
Crud: Settling snow that is cut up. 
Customer service: Providing a service or product in a manner that places great value on 
customer satisfaction. Customer service touches all aspects of resort operations. The instructor 
is a conduit to the customer’s overall enjoyment of the mountain experience. 
D 
Decamber: Camber is the natural arch that is designed into the snowboard. To decamber 
snowboard means to bend it enough that the camber is momentarily gone, such as results from 
flexing the board during a turn. 
Deck: A toy that can become a snowboard by attaching bindings; or a flat area on top of the 
wall of a halfpipe. 
Deck types: The different shapes and types of snowboards available on the market.  
Deceleration: A colloquial term often used to describe slowing speed or velocity; also called de-
acceleration. 
Demonstrate: To perform a task or exercise highlighting particular movements. 
Direct instruction: An approach to teaching basic skills and sequential material using lessons 
that are highly goal-oriented and tightly controlled by the teacher. See also command style and 
task style.  
Directional stance: A binding setup where both bindings are turned, at least a few degrees, 
toward the tip of the snowboard. 
DIRT: Direction, intensity, rate, timing; quantifying terms which attach a value to the movements 
described in the movement analysis process. 
Distributed practice: Short periods of repetition optimally placed throughout a snowboard 
lesson to reinforce a student’s existing skills.  
Doer: A type of learner who prefers to learn through experience.  
Dorsiflexion: Ankle flexion; a movement of the toes toward the shin.  
Down unweighting: Flexing the ankles, knees and hips to decrease pressure against the board 
at turn initiation. The decrease in pressure occurs until the center of mass slows. 
Drill: A task or exercise used to enforce a desired performance or retain knowledge; or to 
practice or repeat an exercise. 
Dual: Two identical courses set side by side; format for slalom and giant slalom competition. 
Duck: A binding setup in which one binding is turned toward the tip and the other binding is 
turned toward the tail of the snowboard. 
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Duration: In the context of timing, intensity, and duration (TID) or movements, duration refers to 
the length of time a movement should be made (which the instructor observes as a quantifiable 
element of movement analysis).  
Dynamic balance: Balance in motion; see also balance.  
Dynamic: Refers to forces producing motion; characterized by change, activity, or progress.  
Dynamic turn: A parallel turn on a snowboard with more carving than skidding. Energy stored 
in the board during one turn is released to aid the start of the next turn. A non-dynamic turn in 
contrast, utilizes more muscular rotary movements to cause the snowboard to turn. 
E 
Eccentric tension: During eccentric muscle contraction, muscles elongate under tension due to 
an opposing force greater than the muscle generates. See concentric and isometric for other 
kinds of muscle contraction.  
Edge: A metal strip inserted between the base and the core on snowboard deck; the edge can 
be sharpened, allowing a rider to slice through hard snow and ice.  
Edge angle: The amount of snowboard tilt relative to the surface of the snow and to the hill. A 
snowboard placed flat on the snow has zero degrees of edge angle. The greater the edge angle 
and equipment sidecut, the shorter the turn radius. 
Edge control: Tipping the snowboard relative to the length of the longitudinal axis; skill used to 
increase the snowboard angle to the snow. 
Edging movements: Movements that increase or decrease edge angle.  
Effective edge length: The length of the edge, measured in centimeters, that’s in contact with 
the snow.  
Effective posture: The body position from which a snowboarder has the greatest amount of 
movement options. 
Efficiency: The expenditure of the minimum amount of energy required to accomplish a given 
task; the expenditure of the required amount of energy to get the maximum performance from 
the equipment; or the ratio of the input energy to the output movement or performance.  
Elementary phase (of motor development): The second phase in motor skill development, 
when students begin to develop more cognitive understanding of movements and timing.  
Equilibrium: The state of balance between opposing forces. 
Eurocarve: A carved turn performed fully extended and low to the snow, or laid out.  
Evaluation phase: The phase in the movement analysis model involving the ability to assess 
observations and distill complex technical information into simplified, accurate conclusions. 
Eversion: Movement of a body part outward, away from the midline of the body, such as lateral 
rotation of the foot. Typically, this is associated with foot pronation. See also inversion. 
Evert: To turn something outward or inside out.  
Exercises: Situations and tasks created to break down and isolate certain movements and 
skills for development. Exercises are often combined into a progression, or exercise line. 
Exit: The point at which a rider can get out of a halfpipe or off a feature; the combination of 
movements a rider makes to air out of a pipe or off a feature; the point at which a rider ends a 
turn. 
Experiential learning: Learning through experience. Instructors create situations through use 
of terrain or task for students, enabling them to learn first-hand how to apply knowledge 
presented during the lesson. 
Exploration: A component of indirect instruction style, where students are encouraged to 
explore movements in a self-direction environment, assuming they are acting safely.  
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Extend: To make longer; to stretch or open, e.g., extend a joint. 
Extension: Any movement that increases (i.e., opens) the angle (as expressed in degrees) of a 
joint. At times a snowboarder extends the knee, hip, and ankle joints simultaneously. See also 
flexion. 
Extensors: Muscles that enable extension at a joint. For example, the hip muscles act to 
extend the thigh away from the abdomen, and the trunk muscles cause the spine to arch 
backward. 
Extreme: A type of ski or snowboard competition featuring judged runs on steep, hazardous 
terrain; or radical, excessive, drastic.  
Extrinsic feedback: A reward given to a student for a good performance; undermines intrinsic 
motivation; see also intrinsic motivation. 
Extruded base: Bases made of p-tex, pushed from a machine into a solid sheet. 
F 
Fakie: Used to describe riding backward without turning the body to face the direction of travel; 
[slang] riding switch; see also switch. 
Fall line: An imaginary line that follows the steepest descent; the path along which a ball would 
roll if released down the slope. 
Falling leaf: An exercise in which the rider skids back and forth, on the same edge, in an 
imaginary corridor; plural leafs. 
Feature : Any manmade element a skier or snowboarder can ride or jib on, including rails, 
boxes, jumps, spines, halfpipes, quarterpipes, tables, etc.  
Feedback: Information instructors give students about their performance; helps clarify if and/or 
what action is needed to achieve a desired result; or information instructors receive from 
students by watching and listening. 
Feeler: A type of learner who learns through experiencing different body movements that create 
body awareness.  
Finish/finish phase: The last third of a turn; beginning shortly after the fall line and continuing 
until direction change is accomplished. 
Flat: An area that is smooth and level; lacking in pitch, e.g., a flat landing; or the area of the 
halfpipe between the transitions; a snowboard with a mainly flat profile and minimal elevation in 
the edges (see camber).  
Flex: To bend a limb or joint. 
Flexion: Any movement that decreases (i.e., closes) the angle (as expressed in degrees) of a 
joint. Often, this entails bending the knee, hip and ankle joints simultaneously. See also 
extension. 
Flexors: The muscles that cause flexion at a joint. 
Flex patterns: Descriptor of how a snowboard flexes along its length. 
Float: A sensation of lightness derived from riding in powder or through the air; or to rise to, or 
ride on, the surface of the snow. 
Footbed(s): An insert for shoes or boots designed to support the foot and/or provide a neutral 
stance. 
Force: A push or a pull that acts on a body and changes its position or speed; a vector quantity 
arising from contact or at a distance. The forces most relevant to skiing and snowboarding are 
gravity, friction and centripetal force.  
Fore: Toward the tip of the snowboard.  
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Forward lean: Measured in degrees, the design of a boot that establishes a degree of ankle 
dorsiflexion and limits the amount of plantar flexion; adjustable in some boots.  
Free foot: The foot that is not secured in a binding. 
Freeride: A style of snowboarding (or skiing) that encompasses tree runs, steeps, bowls, all-
mountain natural terrain, powder, and backcountry; riding the entire mountain; freeride is the 
last phase of the Motor Learning Cycle when a student is ready to anchor new skills by riding a 
variety of terrain and conditions.  
Freestyle: A style of riding (or skiing) that encompasses jumping, butters/presses, halfpipes, 
rails/boxes spines, tabletops, and other natural and manmade terrain features. 
Friction: Resistance to an object sliding across a surface. A snowboard sliding on ice 
experiences less friction than a snowboard sliding through wet snow. 
Frontal plane: An anatomical plane that divides the body into front and back halves; lateral 
movements occur in this plane. 
Front foot: The foot closest to the nose of the snowboard.  
Frontside: The front (anterior, as opposed to posterior) of a person’s body, used to describe the 
direction of initial spin or turn which a snowboarder faces the direction of travel; used to 
describe a turn on a halfpipe wall that requires the snowboarder to face up or out of the pipe; or 
a rail approach in which a snowboarder approaches the rail from the toeside with the line of the 
rail in front.  
Fundamental movements: An umbrella term for how snowboarders move. These movements 
include flexion/extension and rotation; and specific references such as inversion/eversion, 
supination/pronation, adduction/abduction. 
G 
Giant slalom: A course set with gates a rider must pass through; the vertical distance between 
gates is 10 to 13 percent of the total vertical drop. 
Gliding joint: A joint in which the bones glide (slide) along their smooth surfaces, with a limited 
range of movement; also known as “plane” or “arthroidial” joints ; typically found in wrists, 
ankles, and in the transverse and spinous processes of the vertebrae. 
Goal: A purpose, aspiration, intent, outcome, or end to be met. 
Goofy foot: A directional stance in which the right foot is the front foot; see also regular foot. 
Gravity: A force acting perpendicular to the earth's surface; a primary motive force in 
snowsports. 
Guided discovery: An approach to teaching where the emphasis is on encouraging students to 
learn through their own explorations and to solve problems on their own. 
H 
Hard goods: Items such as boots, bindings, and skis or snowboards. 
Hard skills: Any function of instructing that is teachable, testable, and has some ability to be 
measured. 
Heel cup: The rear part of a snowboard binding just below the highback, where the heel of the 
boot sits.   
Heel edge: The edge of the snowboard nearest the rider’s heels. 
Heelside turn: A turn using the heel edge. 
Highback: A moveable part of a snowboard binding that extends upward to support the back of 
the lower leg; highbacks come in higher and lower lengths.  
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Hinge joint: A joint in which a convex part of one bone fits into a concave part of another, 
allowing motion in only one plane. Knee and finger joints are hinge joints. 
Hop: To move by leaping or springing on both feet at once; or the movement thus created. 
Horizontal plane: An anatomical plane that divides the body into upper and lower halves. 
Rotational movements occur along this plane. 
Hybrid: A snowboard with some combination of rocker, flat design, and/or camber.  
I 
Inclination: Any kind of tipping of a body part relative to the slope. A rider can incline the entire 
body into the slope (banking) or tip different parts to a different degree (angulation). 
Indirect instruction: An approach to teaching skills using lessons that are goal oriented, with 
contributions, insights and decisions shared by the teacher and student. A teaching style where 
the power structure shifts from the instructor to the student. 
Inertia: The tendency of an object to remain in its current state of motion (or lack of motion) 
unless acted upon by external forces sufficient to effect a change. 
Initial phase (of motor development): The first phase of motor skill development during which 
a student will exert energy thinking about new movements, watch them occur, and practice 
them.  
Initiation/initiation phase: The beginning, or approximately top third of a turn. 
Innervation: The process by which a brain signal stimulates a muscle for action. 
Insert: A metal object fixed in the core of a snowboard or ski that is threaded to accept a 
binding screw. 
Instructor behavior: The portion of the Teaching Model in which the instructor learns about the 
student and establishes an open, trusting learning environment; also known as the Teaching 
Cycle. 
Intelligence: The ability to learn; or information. 
Intensity: The amount of effort or power given to a movement (which the instructor observes as 
a quantifiable element of movement analysis). 
Intrinsic motivation: Learning for the joy of learning; not for a reward; motivation driven from 
within. 
Inversion: Movement of a body part inward, toward the midline of the body, such as medial 
rotation of the foot. Typically, this is associated with foot supination. See also eversion. 
Inverting: Movement of a body part inward, toward the midline of the body, typically associated 
with ankle movement.  
Isometric tension: Muscle tension with no change in the length of the muscle. 
J 
Joint: A point where two or more bones are joined by ligaments and move relative to each 
other. 
Jump: A shaped snow feature that assists a rider to go into the air and land further down the 
hill; to push oneself off a surface into the air by using muscles in one’s legs and feet.  
Jump turns: Turns that have most of the rotation accomplished in the air. 
K 
Kinesiology: The study of the principle of mechanics and anatomy in relation to human 
movement. 



	

SkyTechSport | Snowboard Simulator Instructor Guide  57 

Kinesthetic learner: A person who process information through feelings and sensations (also 
known as proprioceptive learning). Kinesthetic refers to forces that act outside the body to 
create a sensation, such as the boot pressing upon the leg. 
L 
Lateral: Directed or proceeding toward the side, away from the midline of an object. A 
person who is standing and steps sideways is moving laterally. 
Learning concepts: The way information is organized and presented for a student to gain new 
knowledge. See teaching concepts.  
Learning environment: Conditions affecting the ability to learn. 
Learning Partnership: Part of the Teaching Model, this is the rapport an instructor forms with 
the student. Essential to the success of this relationship is the instructor’s understanding of the 
student’s needs and expectations and the student’s willingness to actively participate in 
learning. 
Learning pathway: A pathway of learning specific to each student based on developmental 
issues, experiences, expectations, and desired outcome. 
Learning preference: The preferred combination of sensing and processing information. 
Learning styles: How a student best processes information presented to him or her. David 
Kolb’s learning styles are: doing, watching, thinking and feeling.  
Leash: A required mechanism to ride lifts at many mountains and attached between boots and 
device, it prevents runaway snowboards.  
Leg rotation: Muscular effort of the legs to make the snowboard turn. 
Lesson plan: A plan for executing a lesson; includes goals, objectives and activities. 
Ligament: A band of thick, strong, fibrous tissue that connects bones and strengthens joints. 
Lip: The last few inches of a takeoff ramp; the last few inches of the vert in a halfpipe.  
Longitudinal flex: The change in shape of a snowboard along its length as a result of applying 
differential pressure, permitting flex into reverse camber. 
M 
Maneuver: A trick, jib, air time, grab, or whatever stylie thing a rider throws down between 
takeoff and landing of a terrain feature. 
Manual: A slide on the tail of the board; to perform such a ride. 
Maslow’s Hierarchy: A hierarchy of needs depicted as a pyramid developed by Abraham 
Maslow. People are motivated to fulfill basic needs before striving for subsequent needs and so 
on.  
Mass: The property of an object that causes it to have weight in a gravitational field; the amount 
of material that an object contains. Mass is commonly but imprecisely used as a synonym for 
weight. 
Mature phase (of motor development): The last phase of motor skill development when 
learned movements become automatic, without conscious thought.  
Mechanics: The essential actions of the snowboard and the basic body movements present in 
all snowboarding, regardless of terrain, snow conditions, pitch of the slope, and speed of 
descent. 
Medial: Toward the median axis or center of the body. 
Median axis: An imaginary line that bisects the body into the right and left halves.  
Model: An analogy in which concepts are related to a familiar device or system to facilitate 
understanding. 



	

SkyTechSport | Snowboard Simulator Instructor Guide  58 

Moguls: The series of mounds (or “bumps”) that naturally form on a run when skiers and 
snowboarders push the snow into piles as they execute short-radius turns. The steeper the 
slope, the bigger the bumps and deeper the troughs between bumps. 
Momentum: Inertia in motion; defined as an object's mass multiplied by its velocity. Speeding 
up, slowing down, and turning are all changes in momentum. An external force must be involved 
to change momentum.  
Motor Learning Cycle: A series of steps the instructor cycles through to assist students with 
skill acquisition. The four elements of the cycle are static (or stationary), simple, complex, and 
freeride (or whole).  
Movement analysis (MA): The process of observing a movement and determining the 
relevance and effect of that movement on other movements and the action of the snowboard. 
MA helps the instructor prescribe changes for enhanced efficiency, effectiveness, and 
performance. 
Movement blends: Combining body movements to attain different riding outcomes.  
Movement concept: The aspects of snowboarding that describe how we move on a 
snowboard; flexion/extension and rotation; see also fundamental movements. 
Multiple intelligences: A system for identifying comprehensive categories of human mental 
capabilities. 
Muscle: Tissue composed of cells that can shorten (contract) and lengthen (relax) to stabilize or 
move joints.  
N 
Neutral stance: Not extreme; or posture in which the alignment of the body is centered. 
Newton’s Laws of Motion: Fundamental laws of physics that describe the relationship 
between the forces that act on a body and the motion that results.  
Nollie: To load the nose of the board, then pop off the ground using the loaded energy; or a 
maneuver containing these elements. 
Nose: The front, or tip, of a snowboard. 
Nose roll: A type of 180 in which only the nose of the snowboard remains in contact with the 
snow. 
O 
Objective: Without prejudice or bias; or a goal. 
Observation phase: The movement analysis steps taken to identify the movements a student 
makes and the action of the snowboard on the snow. 
Off piste: Terrain that is not on a prepared slope; also refers to an area outside of a resort 
boundary. See also backcountry and sidecountry. 
Ollie: A pop in which the rider moves pressure from the nose to the tail to increase energy or 
load in the snowboard ─ a good ollie enables the rider to create and control trajectory; or to 
make such a maneuver. 
Open (versus closed) turn: An open turn does not cross the fall line, a closed turn does.  
Outcome: The performance capability achieved by the end of a teaching-learning segment; the 
actual lesson outcome may or may not be the original goal and may be different for each 
student. 
P 
Pace: The intensity of a practice period, its duration, and the frequency of repeating practice; 
the speed of something; or to orchestrate the activities that make up a lesson in order to 
maintain interest while avoiding premature fatigue. 
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Passive: Inactive, but acting upon; or allowed to happen in order to maintain snowboard-to-
snow interaction. 
Performance concept: The aspects of snowboarding that describe how a snowboard moves, 
including rotation, edge angle, torsional flex, and pressure distribution; see also board 
performance. 
Physical: Relating to the body, as opposed to the mind.  
Physics: The study of matter, energy, motion, and force. 
Pivot: To rotate about an axis extending upward from the snow through the middle of the 
snowboard; or the action resulting from the application of rotational forces to the snowboard.  
Pivoting: Rotating the snowboard about an axis perpendicular to its base, and under the foot 
using leg rotation. 
Pivot point: A point around which the snowboard pivots. 
Planes of motion: Terms of reference that help describe the direction of body movements.  
The three planes of motion are sagittal, frontal, and horizontal. See also cardinal planes. 
Plantar flexion: Ankle extension; movement of the toes away from the shin. 
Pop: To extend the legs to help create lift off the ground (i.e., an ollie), or “center pop,” in which 
the snowboard leaves the ground at once; or the energy created by the lip of a ramp; an 
acronym for “projection of primary” to describe the movements with which skiers and riders 
move their CM to change the path, rotation and orientation of the body while in the air or on a 
feature through a combination of tipping, turning, flexing and extending movements. 
Practice: Repetition of movement patterns or other activities designed to develop or refine a 
skill. Student focus and instructor guidance and feedback are important parts of effective 
practice. 
Prescription phase: The phase in the movement analysis model in which student goals 
garnered from the observation and evaluation phases determine how to lead the student to a 
more advanced level. 
Press: A maneuver in which a rider shifts the center of mass and balance over the nose of the 
board, then holds the slide for varying duration. 
Pressure: The amount of force distributed over a given area. 
Pressure-control movements: The movements required to manage forces acting on the 
snowboard both along its length and from side-to-side. Movements that create, maintain, or 
reduce, the pressure of the board on the snow.  
Pressure distribution: A description of the spreading and location of forces between the 
equipment and the snow, along the length of the skis or snowboard. 
Problem solving: A type of indirect instruction in which a challenge or problem is posed to the 
student and the instructor then gently guides them as they explore different options for meeting 
the challenge or solving the problem.  
Proprioception: The sense of how one’s body is positioned. 
Professional development: A systematic approach for increasing knowledge, skills, and 
abilities to become a better instructor. 
Professional knowledge: An understanding of the components necessary in order to teach; 
includes knowledge of teaching theory, performance concepts, movement concepts, equipment, 
and service concepts. 
Progression: A sequence of acts, movements, or events that increase in difficulty and are 
designed to meet a goal. 
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Pronation: Movement that consists of dorsiflexion of the ankle and eversion and abduction of 
the foot. 
PSIA (PSIA-AASI): The acronym for the Professional Ski Instructors of America, which, with the 
American Association of Snowboard Instructors forms PSIA-AASI, a nonprofit education 
association of 31,400 snowsports professionals dedicated to creating life-changing experiences 
for others through snowsports instruction. 
R 
Range of motion: The distance a joint can articulate along its planes of motion. 
Rate: The speed of a given movement. 
Reactive: Acting in response to an event or circumstance. 
Real vs. ideal: A comparison of student performance (real) with performance that would optimal 
(ideal) for a given task. 
Rear foot: The foot nearest the tail of the snowboard.  
Rebound: The recoil or springing back of a decambered snowboard. When bends the 
snowboard through the turn (i.e., decambering) and then releases the pressure and forces, the 
snowboard can rebound and create a snappy linkage from turn to turn.  
Reference alignments: Three descriptions to assist instructors with discussing movements and 
positions: shoulders and hips are parallel to the slope/terrain, center of mass is over the working 
edge with a rider's weight equally distributed between the feet, and shoulders and hips are 
perpendicular to the front foot. 
Regular foot: A directional stance in which the left foot is the front foot; see also goofy foot. 
Reinforcement:  The process of rewarding students for appropriate performance. 
Recognizing and praising students for reaching their achievements boosts their motivation. 
Retraction: Pulling the legs up under the body (active retraction) or allowing the terrain to push 
the legs up under the body (passive retraction), which momentarily reduces pressure. 
Reverse camber: The opposite of camber, this term describes a snowboard bowed or bent at 
its midsection, with its base arching downward. 
Riding concepts: AASI’s reference concepts for identifying and describing the technical 
aspects of movement and snowboard performance. 
Riding Model: A representation of modern snowboarding; the AASI reference for identifying 
riding style and performance. See also Y Model. 
Risk management: The act of limiting or reducing danger to employees and students. 
Rocker: The shape or design of a ski or snowboard with reverse camber throughout part 
or all of the tool. Three general categories of rocker include tip rocker/early rise, tip and tail 
rocker, and full rocker. 
Roller: A wave-like terrain feature with rounded mounds of snow that have been groomed 
smooth. 
Rotary movements: Movements that increase, limit, or decrease rotation of the snowboard.  
Rotation: Circular movement about an axis, including the movement of a limb about its axis; the 
spinning of a snowboard about an axis perpendicular to its base. 
Rotational control: The relationship of body parts as they rotate relative to each other. 
S 
Safety: Freedom from the occurrence or risk of injury, danger or loss. 
Sagittal plane: An anatomical plane dividing the body into right and left halves. Fore (forward) 
and aft (backward) movements occur along this plane. 
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Scissor/scissoring: Moving the legs laterally in opposite directions at the same time under a 
stable torso for the purpose of creating the board performance of pivot. This movement is used 
in all aspects of riding to create or refine pivot.  
Sensory preferences: The way learners primarily process information; according to Neil 
Fleming the three different sensory preferences are visual, auditory, and kinesthetic (VAK).  
Service concepts: AASI concepts used to provide exceptional customer service. 
Sidecut: The hourglass shape of a snowboard when viewed from above, typically wider at the 
tip and tail, and narrower at the waist. This characteristic helps snowboard turn when the edge 
is tilted and pressed into the snow. 
Simple: The second phase of the Motor Learning Cycle, where a task is used to isolate and 
establish a new movement or board performance on easier terrain.   
Skate: To move on a snowboard by pushing with the free foot.  
Skidded turn: A turn in which the edge slips laterally; or a turn that is not carved. 
Skidding: Movement of the snowboard characterized by simultaneous sliding and slipping. 
Skill: Learned movement, resulting in proficient movement that is controlled, coordinated and 
efficient. 
Slalom: A course set with gates a rider must pass through. The vertical distance between gates 
is 7 to 9 percent of the total vertical drop. 
Snowboard Teaching System (STS): The evolving education system of PSIA-AASI, with 
concepts promoted by the AASI founded in ATS; the AASI ATS model includes riding concepts, 
learning concepts, teaching concepts, and service concepts. 
Soft boots: The most common style of boots in snowboarding, soft boots lace up and are made 
out of leather, nylon, or similar materials. 
Soft goods: Items such as coats, pants, gloves, thermal underwear, and hats. 
Soft skills: Things such as empathy, communication, motivation, teamwork, self-efficacy, ability 
to be coached, time management, problem solving, and conflict resolution. 
Spine: The series of small bones, called vertebrae, along a person’s dorsal side, which support 
much of the body’s structure, is flexible to allow movement, and protects the spinal cord. Or a 
park feature that’s generally built with a steep takeoff ramp and a groomed transition on the left, 
right, and back of the feature; the top of a spine is generally very narrow. 
Stance: How a rider stands on the snowboard. One of the most basic indicators of performance 
at all levels of riding, stance affects the application and blending of skills. The “stacking” of body 
segments is often best observed from the side. 
Stance angle: The measurement of the placement of each binding on a snowboard; a stance 
angle of 0° describes facing the board edge, while a stance angle of 90° describes facing the tip 
(+90°) or tail (-90°). 
Stance width: The distance (measured in inches) between the centerpoint of the two base 
plates on a snowboard. 
Static: The first element in the Motor Learning Cycle in which the instructor explains, 
demonstrates movements then allows the students to practice them in a safe and stationary 
setting while providing key positioning. 
Straight run: The act of sliding in the fall line. 
Student Makeup (profile): Part of the Teaching Model, this includes the non-technical factors 
each student brings to the learning environment; including personal characteristics and 
background, motivation, emotional states, beliefs and values, and physical health. 
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Student-centered teaching: A teaching style that addresses the student’s needs, desires, 
expectations, preferred learning styles, and reactions to the learning process. 
Super G: A course set with gates through which a rider must pass; the vertical distance 
between gates is 14 to 16 percent of the total vertical drop. 
Supination: The movement of ankle plantar flexion, combined with foot inversion and 
adduction. 
Switch: When the rider is facing the direction of travel while riding backward.  
Symmetrical: Having or showing symmetry; the same on both sides; or a type of snowboard. 
T 
Tactics: The strategic choices snowboarder makes to achieve a goal. The decisions are based 
on intent, knowledge, and level of performance within the context of the riding environment 
Tail: The back of a snowboard or ski. 
Task: An assigned activity that focuses on specific instructions, goals, movements or skills. 
Task style: A form of direct instruction that allows students to set the parameters of a given 
task or drill.  
Teaching concepts: Teaching behaviors that help students improve and enjoy riding, while 
incorporating safety awareness. 
Teaching Cycle: The part of the Teaching Model in which the instructor learns about the 
student and develops an open, trusting learning environment; also known as Instructor 
Behavior. 
Teaching Model: A comprehensive design including the student profile and the teaching cycle, 
ensuring a learning partnership between the instructor and the student. 
Technique: How to move, or the methods used to apply the mechanics of snowboarding. 
Different techniques provide movement options for affecting and reacting to the actions of the 
snowboard on the snow. 
Tendon: Tissue that joins a muscle to the bone upon which the muscle acts and creates 
movement of joints. 
Tempo: The speed or rate of movement execution, to keep moving rhythmically. 
Thinker: A type of learner who prefers technical, mechanical, and tactical information to 
increase understanding.  
Timing, intensity, duration (TID): An element of movement analysis, and prescription for 
change, by which an instructor focus on how movement are performed. 
Tilt: To place the snowboard on an edge; see also edge angle. 
Timing: Moment of occurrence; starting point. 
Toe edge: The edge of the snowboard nearest to the rider’s toes. 
Toeside turn: A turn made using the toe edge. 
Toe strap: A strap on the boot and/or binding that wraps around the front of a boot. 
Top sheet: The top layer of a snowboard which protects the board and serves as a canvas for 
graphics. Material used for topsheets varies, but they are usually glossy or matte.   
Torsion: The amount of effort required to twist a snowboard along its length. 
Torsional flex: The difference in edge angle between different parts of the snowboard; or the 
amount of twist present in the board.  
Trajectory: The curved path followed by a moving object that is not able to increase velocity 
once in the air. 
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Transfer: To apply knowledge or skills learned in one situation to another situation; instructors 
are mindful of this phenomenon when designing tasks and learning situations. Also used in 
freestyle when moving from one feature to another, usually in the air. 
Transition: To end one turn and start a new one; curved part of a halfpipe that connects the flat 
with the vert; or the judged portion of a halfpipe run between landing on one wall and taking off 
on the next wall  
Traverse: To move across the slope without entering the fall line. 
Tuck: A crouched posture offering the rider maximum stability and minimum air resistance. 
Turn: A curved path of descent or change in the direction of travel. Also, the rotational action of 
the snowboard relative to the surface of the snow, as a result of muscular effort to change the 
direction the board points.  
Turn phases: Turns consist of three phases, initiation, control (or shaping), and finish. The 
initiation phase is marked by the board’s entry into a new turn. In the control phase, the entire 
edge of the board should be engaged. During the finishing phase, the rider either actively brings 
the board back under the CM through leg guidance or moves the CM over the board from inside 
the turn. 
Turn shape: The shape that r a snowboard leaves in the snow during a turn, your signature on 
the snow. Turns might take a variety of shapes, such as C, S, J or Z. 
Turn size: Broken down into three main categories of short-, medium-, and long-radius, turn 
size can be affected by many factors, including riding style, terrain, and snow conditions. Each 
turn sized is distinctly different in terms of distance travel, both down and across the hill. 
Turn types: Snowboard turns can be broken down into two basic types, skidded and carved. 
The blend of performance concepts determines how the board will react and perform on the 
snow, creating either a skid or a carve. 
Twist: The amount of torsional flex present in the snowboard; or to create torsional flex in a 
snowboard. 
U 
Unweight: To reduce pressure on part or all of a snowboard. 
Upper-body rotation: The movement in which the upper body turns first, followed by the legs 
turning in the same direction. 
Up-unweighting: A quick leg extension producing a momentary pressure reduction when a 
snowboarder's center of mass reaches the top of its movement. 
V 
VAK Model: Sensory preferences ─ visual, auditory, and kinesthetic (VAK) ─ are the three 
primary ways people process information. 
Vantage point: The location from which the instructor views the rider. 
Vector: A quantity with both magnitude and direction. 
Velocity: A vector measurement of motion describing the rate of change of an object's position, 
including both speed and direction. 
Vestibular system: The sensory system that provides the leading contribution about movement 
and sense of balance.  
Visual learners: Students who receive and store information best through visual input such as 
pictures, images, and demonstrations. 
W 
Waist width: The width of a snowboard at its narrowest point, measured in millimeters.  
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Watcher: A type of learner who prefers to learn through clear and meaningful images of specific 
movements and patterns.  
Y  
Y Model: Graphic representation of snowboarding; developmental model for riders – SYN. 
RIDING MODEL  
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