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PREFACE
The New Zealand Snowsports Instructors Alliance (NZSIA) was 

established in 1971 to provide a quality training programme for ski 

instructors. The organisation is held in high regard internationally and 

New Zealand instructors are widely recognised for their ski technique and 

teaching skills.

The	first	NZSIA	manual	was	produced	in	1979	and	this	and	subsequent	

manuals have drawn on the vast experience and knowledge of both 

overseas and New Zealand snowsports personnel.

This manual has been produced by the NZSIA Ski Committee and 

continues to provide an excellent practical guide to technique and 

teaching methodology for all levels of ski teaching in New Zealand.

0.3
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1THE ART OF TEACHING

This chapter outlines the role and responsibilities of the ski instructor, the 

process of learning, understanding and meeting guests’ needs, teaching 

styles, communication modes and the teaching model.

The goal of teaching is learning. As a ski instructor, the particular type of 

learning we wish to encourage is motor skill learning. Understanding the 

process of motor skill learning, or motor skill acquisition as it is commonly 

called, is foundational to great teaching. The motor learning process will be 

covered in detail later in this chapter. 

Learning	can	be	defined	as	a	permanent	change	in	understanding	and/or	

behaviour. This process, which happens within the student, is based on trial, 

error	and	reflection.	In	simple	terms,	learning	new	skills	is	accomplished	

by	reflecting	on	doing.	This	is	a	process	of	discovery.	It	is	the	instructor’s	

responsibility to create and manage an environment where a student is safely 

challenged in an enjoyable manner, for the purpose of discovering new and 

meaningful skills. Therefore, the following elements must always be present 

in any learning environment. 

SAFETY
Students must feel physically and emotionally safe in the mountain 

environment with both the instructor and other participants in the lesson.

ENJOYMENT
Our students predominantly come to us to seek greater enjoyment of 

skiing. Whether a student comes to us for increased skill and challenge, 

better competitive results, or a greater sense of safety in the mountain 

environment, enjoyment is key. If the lesson environment is not fun, they are 

not likely to progress, and less likely to return. 

1.0
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1
LEARNING
When these two elements are present the environment is primed for 

learning. For the desired outcome of cognitive and physical learning to be 

achieved, students must feel physically and emotionally safe, and enjoy 

their experience. Managing these aspects to create a positive learning 

environment are primary responsibilities of an instructor. 

ACHIEVEMENT
Achievement as an outcome is the act of attaining new skills and abilities. 

This	is	accompanied	by	an	elevated	sense	of	confidence,	self-worth,	and	

love for the sport. This is accomplished through effort, and perseverance 

in the learning process. Learning is the process or experience of gaining 

knowledge or skill. It can be likened to the journey towards a destination. For 

deep learning to occur, the learner needs to be aware of his or her learning, 

for	example,	by	reflecting	on	the	processes	used,	by	questioning	how	the	

learning can be applied to other contexts, by having an openness to new 

ways of learning, and by considering the views of others and the ways in 

which	their	learning	may	need	to	be	modified.	Deep	learning	is	ongoing	and	

is integrated with assessment. By contrast, achievement refers more to the 

successful completion of something (especially by means of exertion, skill, 

practice or perseverance). It can be likened to arrival at a destination.

A sense of achievement and accomplishment is critical to ensuring that 

students become passionate, lifelong participants in the sport.
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1.1 THE ROLE OF THE 
INSTRUCTOR

Ski instructing is a professional occupation. Effective ski teachers must have 

a passion for the sport and the mountain environment, combined with a 

disciplined approach to developing exceptional communication skills.

 

A	ski	instructor	accepts	the	responsibility	of	influencing	the	behaviour,	

actions and beliefs of individuals and groups. Learning a physical skill 

such as skiing poses safety concerns and can be an emotional experience 

for students. A ski instructor needs to adopt a variety of roles to ensure a 

successful lesson.

 

LEADER 
Instructors are required to be well organised leaders students can rely on. 

It is the instructor’s responsibility to choose a safe environment for the 

lesson, taking into account terrain, weather, snow conditions, the condition 

of the students and the number of people on the mountain at the time. 
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An instructor must plan and communicate lesson content in a logical 

sensible manner and within a given time frame. Other examples of effective 

leadership include presenting clear and structured information, giving 

direction during practice time, leading the students effectively on terrain, 

providing	well	planned	and	identifiable	meeting	or	stopping	areas	and	

devising and communicating strategies to make changes or developments to 

the student’s skiing.

 

FOLLOWER 
Good instructors know when not to lead and when to be sensitive to the 

needs and decisions of others.

 

TEACHER 
Ski	instructors	are	first,	and	foremost	teachers.	Since	learning,	in	this	

context is the process of discovering and acquiring new skills and knowledge, 

it is the responsibility of the teacher to create and manage an environment 

that promotes learning. Creating and managing the learning environment 

requires a combination of; technical expertise, understanding and 

application of teaching methodologies, knowledge of the learning process the 

student will go through, effective and adaptable communication techniques, 

and strong interpersonal skills.

ROLE MODEL 
Instructors must set a high standard through their own skiing and on-snow 

etiquette consistently following the same rules and expectations in their own 

actions and attitudes as they would expect from their students.

 

GOAL SETTING
Instructors must work with students to negotiate appropriate goals and limits to plan 

and structure their development with clear and well-communicated pathways.

 

COUNSELLOR AND FRIEND 
Effective instructors are approachable and the goal is to listen and respond 

to the needs of each student. An element of friendship exists in a healthy 

student-instructor relationship and is built on trust, honesty, support

and encouragement.
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1.2 THE LEARNING 
ENVIRONMENT

A successful learning environment is one that engages students, and 

promotes discovery of new skills through play, experimentation and 

challenge, in a way that is meaningful to the student. For a learning 

environment to be positive, several factors need to be in place. 

• the environment needs to be physically and emotionally comfortable for 

students

• the student needs to be clear in what they are doing and why it will help 

them (clarity of outcome)

• the	students	need	to	know	that	they	can	discover,	reflect	and	alter	what	

they are doing to achieve the outcome (control of their learning path)

PHYSICAL AND EMOTIONAL SAFETY
Prior to being in a learning-ready state, students must be physically 

comfortable and emotionally at ease with themselves and their social and 

physical surroundings. This is essential for students to be able to analyse 

and process the new information they will receive while skiing. 

 

Abraham Maslow created a model that prioritises conditions of the learning 

environment called Maslow’s Hierarchy of Needs. This model can be very 

helpful for the instructor when setting up the learning environment as well as 

for analysing how to bring a student back to an effective state of learning.

 

PHYSIOLOGICAL NEEDS 
These are basic needs of the body, which include food, hydration, warmth 

and physical comfort. Students need to be dressed appropriately for warmth. 

They must be fed, hydrated and able to make toilet stops if required. Their 

equipment	should	fit	comfortably	and	work	correctly.	If	these	needs	are	

1.2
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not	met	it	will	be	difficult	for	a	student	to	focus	on	learning,	therefore	the	

instructor should address these issues not only at the outset of a lesson but 

regularly throughout the session.

 

SAFETY NEEDS
These are basic emotional needs of safety and security. Students need to feel 

challenged to develop their skills. For that challenge to be productive and 

not induce fear they must feel that they can accomplish the task at hand. 

This involves feeling safe in their surroundings and terrain as well as having 

trust in the learning partnership created with the instructor. The instructor 

self-actualization
achieving one’s full 
potential, including 
creative activities

esteem needs
prestige and feelings of accomplishment

belongings and love needs
intimate relationships, friends

safety needs
security, safety

physiological needs
food, water, warmth, rest

Self-fulfillment 
needs

Psychological 
needs

Basic 
needs

Maslow’s Hierarchy of Needs
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takes on a leadership role in the lesson and provides information that 

ensures the student’s safety. This includes educating and adhering to the 

Snowsports Responsibility Code, pacing the learning segment, negotiating 

realistic goals and expectations and managing the group’s movement 

throughout the lesson.

SOCIAL BELONGING
This refers to the student’s sense of emotional comfort with the inter-

personal relationships that will exist in the lesson environment. In a private 

lesson this is primarily the learning partnership that is created between 

the instructor and the student. In a group lesson social belonging also 

involves the other students. It is the instructor’s responsibility to create an 

atmosphere that encourages open communication between all participants 

in the lesson. Students need to feel that their personal goals are addressed 

1.2
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from the outset of the lesson and that they have the ability to renegotiate 

them at anytime. Creating an open and positive environment will contribute 

to lessons being fun while remaining relevant to a student’s wants and 

needs.

 

SELF ESTEEM
This refers to the need to be accepted by others as well as the belief that 

one can achieve. Identifying wants and needs, negotiating and agreeing upon 

achievable goals within a given time frame is the main role of the instructor 

in creating an environment that encourages self esteem. To facilitate the 

development	of	a	student’s	confidence	the	instructor	must	use	positive,	

constructive feedback that is relevant to the negotiated goals. Success, 

however small, must be celebrated.

 

SELF-ACTUALISATION
This is the desire to progress further, to drive forward or to achieve. When 

other lower needs are met, the student generally has the ability to assess 

and manage their needs, leading to a productive and exciting learning 

environment. Students operating at this level will often be proactively 

communicative about desires while engaged in the learning environment. 

The	instructor	must	be	constantly	aware,	engaged	and	flexible	to	create	

inspirational experiences for the self-actualised student. 

CLARITY OF OUTCOME
At any point in the lesson, students need to be aware, and clear on what 

the intended outcome is, and why it is important. For learning to happen, 

students require knowledge of what is to be learned, and what is being 

learned. The process of discovering new skills is not accidental; it is a 

deliberate and conscious process that both student and teacher are clear and 

transparent about. By regularly asking questions to ensure understanding, 

and referring to agreed upon goals, and relating them to current activities, 

teachers can aid in creating clarity for students. 
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CONTROL OF THEIR PATH
For	discovery	and	lasting	learning	to	take	place,	students	need	the	flexibility	

and freedom to safely explore and play with new concepts. This requires 

that students have a large part in controlling various aspects of the learning 

environment. Learning can be an intimidating process, not having the 

required skills to perform an activity, particularly in a new environment, can 

leave students feeling somewhat helpless. When taking a lesson, students 

put trust in teachers. As the student gains skills, they will become more 

independant. It is the responsibility of the teacher to let go and allow 

students to gain control of their path. Aspects that students should control 

may include:

• pacing

• when and what type of feedback is received

• when new information is added

• how long a practice/adventure session needs to be

• direction of the lesson

1.3 THE LEARNING PROCESS

Learning physical skills requires movements to be assembled, component-

by-component, using feedback to shape and master them until they become 

natural, and almost unconscious reactions to the mountain environment. 

This is a process that requires clarity of outcome, trial and error, repetition, 

feedback, and variation. 

 

Teaching skiing is developing the skilful blending of fore/aft, rotational, 

lateral and vertical movements to affect the skis while sliding. There 

are many psychological goals involving a student’s motivation, and 

understanding these determines and affects skills to be developed during the 

lesson. Knowing when to practice existing movements and when to introduce 

new ones is key to the productive pacing of a lesson.
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Fitts and Posner (Human Performance 1967) developed a theory that 

suggests learning movements is a sequential process. Mastering a skill can 

be broken down into three distinct phases. As students pass through each 

phase	they	demonstrate	specific	behaviours	that	an	instructor	can	recognise.	

The different characteristics of each stage require different teaching 

behaviours on the instructor. As the student moves through these stages, the 

instructor will need to modify aspects of the learning environment to ensure 

it is successful and centered around the students changing needs. 

Fitts & Posner’s Model for Motor Skill Development suggests the following:

Cognitive phase

Identification	and	development	of	the	component	parts	of	the	skill.	This	

stage	is	defined	by	students	learning	to	identify	the	desired	outcome,	and	

the difference between their performance and said outcome. This involves 

formation of a mental picture of successful execution of the skill. 

Associative phase

Linking the component parts into a smooth action - involves guided 

practicing of the skill and utilising various types of feedback to master the 

skill.

Autonomous phase

Developing the learned skill so that it becomes automatic – involves little or 

no conscious thought or attention to how the skill(s) are performed, rather 

the focus is on where, when and creative variation. Note that not all students 

reach this stage.

The different characteristics of each stage require different teaching 

behaviours of the instructor. As the student moves through these stages, the 

instructor will need to modify aspects of the learning environment to ensure 

it is successful and centered around the student’s changing needs. 

1.3
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1.3.1 COGNITIVE PHASE

When students are introduced to a new movement or task, their main 

objective is to understand what is being asked of them. This involves forming 

a mental picture of the skill or movement. In order to do this students need 

to develop an understanding of both the desired outcome and the difference 

between their performance and said outcome. During this phase the student 

will develop and try possible strategies for success through a process of trial 

and error and feedback and trial. This process requires considerable mental 

activity and concentration. Good strategies are retained and inappropriate 

ones are quickly discarded. During this process of trial and error the 

student’s new movements are generally inconsistent, slightly confused, and 

by no means smooth.The simplest way for a student to create an accurate 

mental picture of the task is through imagery. Accurate and frequent 

demonstrations, from multiple perspectives, are important throughout this 

phase.	Accurate,	and	specific	feedback	is	necessary	throughout	this	phase,	

because the student has not fully associated positive movements with 

positive results. During this stage an instructor can expect the most dramatic 

improvements in a student’s performance.

Example

A	student	attempting	a	wedge	for	the	first	time.	The	wedge	has	been	

explained, demonstrated and the key feelings highlighted. This helps 

students form a mental picture of what they are trying to learn. Despite the 

information	received	their	first	attempt	is	often	inaccurate.	The	wedge	may	

be asymmetrical, the student is often off-balance laterally or the skis may 

shoot out from under them and they lose balance.

From here the instructor provides feedback. Feedback at this stage needs to 

be simple, general and immediately enhance a student’s performance. The 

student then attempts the wedge again, trying a different strategy based on 

an enhanced mental image.

This process of trial and error and feedback and trial continues until some 

1.3
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form of consistency is achieved.

 

Cognitive Phase Characteristics

• the student needs demonstrations and verbal explanations

• trial and error takes place

• performances are inconsistent, the instructor should expect errors

Teaching Strategies for the Cognitive Phase 

• give lots of demonstrations

• give room for trial and error

• relate feedback and questions to the intended outcome (what), more than 

just how to perform the skill or movement (how)

• don’t over correct or be too detailed in feedback

• praise effort over performance 

 

1.3.2 ASSOCIATIVE PHASE
 

Once students have determined an effective way of producing the same 

result and therefore achieved some success that they understand, they have 

entered the associative phase. During this phase the student takes this newly 

learned skill or task and begins to master it through experimentation with 

subtle changes.

Performance improvements are gradual and movements become more 

consistent. This phase can continue for some time depending on the level of 

the student. At a beginner level this phase can last hours, at an upper level, 

many	days	or	weeks.	Refinement	happens	during	this	phase.	To	promote	

refinement,	instructors	can	put	more	attention	to	how	details	of	the	skill	or	

movement are performed through drills and activities. It is important to note, 

that if a student can not recognize success in themselves, or others, they are 

not likely to have reached this stage.

Example

Once students can perform a gliding wedge with some degree of success 

they have created a functional mental image of the task and an ability 

1.3
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to	execute	it.	From	this	point	they	begin	to	refine	and	master	individual	

components of the new skill. They might be balanced slightly aft creating 

muscle fatigue in the thighs. Students associate this feeling with being aft, 

creating a basic understanding of this cause and effect relationship.

Through this process of association students learn ways of self-correcting. 

Progress at this stage still uses a considerable amount of mental energy due 

to creating relationships between the mental picture and a physical outcome. 

Because	movements	are	more	refined,	progress	is	considerably	slower	than	

during the cognitive stage. Guided practice, allowing for mistakes and the 

realisation	of	more	efficient	choices,	is	key	to	success	during	the	associative	

phase. 

Associative Phase Characteristics

• longer than the cognitive phase, students sometimes never leave this 

phase

• learners begin to recognise and eliminate mistakes

• performances become more consistent

• motor programmes are developed with sub-routines becoming more 

coordinated resulting in the skill becoming smoother

• the learner is able to recognise and act on relevant cues

• the learner develops the ability to use kinesthetic feedback to detect their 

errors

Teaching Strategies for the Associative Phase 

• continue to give demonstrations

• give room for experimentation and play

• use	drills	and	exercises	for	refinement

• ask questions and give feedback related to the “how” and the “what”

• praise effort and performance 

1.3.3 AUTONOMOUS PHASE

When students produce the new movement skilfully with little thought or 

effort they have reached the autonomous phase. Students demonstrate this 

phase by producing the desired result almost automatically. Depending 
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on the skill this stage can be reached very quickly and last for a very long 

time,	or	it	may	take	weeks	or	months	to	achieve	and	may	be	only	a	fleeting	

experience.

 

This	stage	has	the	benefit	of	allowing	students	to	reflect	on	their	abilities	

and alter and apply the mastered skill in an adaptable manner to react to a 

variety of terrain and conditions.

 

Example

A student who has mastered the wedge and can make it automatically 

will maintain the use of the wedge when introduced to turning. More 

accomplished skiers may however start the season with a lower skill level 

than	they	finished	with	the	previous	season.

 

Through practice skills will resurface in a reasonable time frame. This may 

take minutes, hours, days or weeks. This is simply the associative process, 

working to regain autonomy of skills they once had.

 

Autonomous Phase Characteristics

• the student is able to perform the skill with minimum conscious thought 

and can concentrate on tactical situations

• the motor programme is established and stored in the long term memory 

and is able to be recalled with little prompting

• self	confidence	is	increased	and	the	student	is	able	to	consistently	correct	

performance

• when	feedback	is	given	it	can	be	specific	and	highlight	errors	to	ensure	

improvement

• improvements are slow and if practice is not maintained the student may 

return to the associative phase

Teaching Strategies for the Autonomous Phase

• create challenges that cause students to adapt and vary their skills in a 

reactive manner

• use terrain to creatively challenge skill sets

• continue to give demonstrations
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• give room for experimentation, play, and theorising ways to do existing 

skills differently 

• use drills and exercises that force adaptability and athleticism

• ask questions and give feedback related to the “how” and the “what”

• praise effort and performance

Using this model for skill development will greatly help instructors pace the 

information in lessons and help students master the skills of skiing.

1.4 TYPES OF FEEDBACK

Feedback is essential for learning to take place. Throughout the process of 

discovering new skills, students are engaged in feedback. This can be from 

the interaction with snow and the environment, the teacher, participation 

with other students in a class, or internal dialogue. Feedback can be broken 

into three categories. Each has different characteristics and, therefore uses. 

EXTRINSIC FEEDBACK
This is feedback that comes from an external source in ski teaching this will 

most commonly come directly from the teacher to the student. Of the three 

types	of	feedback,	this	is	most	commanding,	and	generally	most	superficial.	

This type of feedback is best used to correct gross errors that will not 

eventually lead to success, or when trying to clarify the mental image.

AUGMENTED FEEDBACK
This is feedback that represents a collaboration between the instructor and 

the student. In this form of feedback, the instructor adds to and adjusts 

information that the student perceived about their experience, trying, 

listening to, or observing a skill or movement. This collaboration generally 

starts with the student asking a question about something that they feel or 

understand, or the instructor asking a question that incites conversation 

about what is to be learned. Since augmented feedback is collaborative it 

1.4
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involves the student’s understanding and/or awarenesses, it engages the 

student in critical thought and experimentation. This type of exchange has 

the most potential to create lasting change in performance. 

INTRINSIC FEEDBACK
This is feedback that comes from within a student, from their sensory 

perception and proprioceptive pathways during movement. It is important 

for both the instructor, and the student to be aware that this is happening 

whenever skiing or practicing a movement. The more aware students are of 

their own performance, the better and faster they will become at learning.  

A responsibility of an instructor is to help students develop awareness of, 

and accurate ability to interpret intrinsic feedback.
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1.5 COMMUNICATION MODES, 
LEARNING PREFERENCES 
AND THE EXPERIENTIAL 
LEARNING CYCLE

The goal of teaching is to create learning. 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. It is important for instructors to 

have a method of developing experiences that will be effective for a broad 

range of students.

 

1.5.1 COMMUNICATION MODES
 

Communication modes characterise the different ways instructors and 

students communicate and organise information and the way students 

perceive it. Communication modes can be broken into three basic categories 

Visual, Aural, Kinesthetic (VAK).

 

Visual, Aural, Kinesthetic (VAK) largely depicts the channels that an 

instructor uses to deliver information and a student uses to collect or

receive information.
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VISUAL COMMUNICATION
This refers to an instructor’s ability to demonstrate and create visual images 

to guide the student.

Examples of visual communication

• clear demonstrations from multiple angles

• video presentations and video playback of an individual or others skiing

• creating visual imagery including drawings

 

Drawing on the snow is an example of visual communication
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AURAL COMMUNICATION
This refers to an instructor’s ability to explain and communicate by sound to 

guide the student.

 

Examples of aural communication

• clear and thorough explanations

• nuances of speech including tone of voice

• developing the use of verbal self-instruction

• developing an awareness of the sounds that the skis make on the snow

 

Clear explanations are an example of aural communication
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KINESTHETIC COMMUNICATION
This refers to an instructor’s ability to develop what the student feels.

 

Examples of kinesthetic communication

• trying activities and helping students identify what sensations they felt 

when performing the activity

• identifying	specific	sensations	that	a	student	will	experience

• setting	up	movement,	exercises	or	tasks	to	create	specific	feelings

 

While students may have a preference for one or two of these communication 

modes it is important to recognise that most students will need to process 

information through all three channels to effectively learn a new skill.

1.5

Manipulating body parts is an example of kinesthetic communication
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1.5.2 LEARNING PREFERENCES
 

People learn to ski through experiencing the movements of skiing. They 

hear descriptions, see demonstrations and experience activities. While most 

people have a preferred way to process information, the need to actually 

perform the movements of skiing can not be overstated. In this sense, to 

effectively learn to ski, students will need to learn kinesthetically. In many 

cases, a teacher will need to help students become better at learning in a 

kinesthetic manner, as this type of communication may not come naturally to 

many students. Understanding the learning preferences will allow instructors 

to choose a starting point that relates to their student and their intended 

outcome, and to shift between them deliberately and communicate in a way 

that encourages rapid and effective skill acquisition.

Preferences are grouped into four basic categories

Feeling, Watching, Thinking, Doing

 

FEELING
Refers to creating concrete experiences and processing new information 

1.5
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through activity. The instructor must be clear about the sensations the 

student	is	to	perceive,	and	be	specific	about	the	part	of	the	body	where	the	

sensations will be felt, and what it should feel like when the movement is 

performed accurately. Tactile teaching (when appropriate) to guide students 

to a new skill can be very effective.

 

WATCHING
Refers to observing what is to be learned and processing information about 

new	skills	visually.	Watching	requires	time	to	observe	and	reflect	on	those	

observations to reinforce the learning experience. Clear static and moving 

demonstrations are required to ensure that all necessary skills are observed

by students.

 

THINKING
Refers	to	the	process	of	looking	for	the	“why”	and	figuring	out	the	“how”	

in skills and understanding the logic for each movement. This is often 

a combination of a visual and auditory process using words and images 

to understand and describe movement. Students who prefer to process 

information this way will often consider multiple possibilities rather than 

exploring them. Skiers who prefer this style may need encouragement to try 

the movements instead of discussing them.

 

DOING
Involves creating kinesthetic awareness and using trial and error to actively 

experiment with movement. Through experimentation people who prefer to 

process	information	this	way	will	find	the	most	effective	way	to	move.	Using	

the extremes of movement is a good way to help explore limits. Students 

processing information this way reinforce their learning experiences by being 

allowed to talk about what they discovered about the movements.

Much like the VAK model, students may be predisposed to learning in one 

or more different ways. Individual learning preferences are important for 

instructors to identify, so that they can tailor the start of the experience to 

the student. For learning to be effective, and lasting students will generally 
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need to pass through a series of experiences that cross the spectrum of 

preferences. Since motor-skill learning is the intended outcome, the use of 

experiences that promote feeling and doing can not be over-emphasized. 

The following diagram is an adaptation of David Kolb’s experiential learning 

cycle. It represents the process of moving from one category of experience to 

another to create effective and lasting learning. A good ski teacher should be 

able to understand who and what they are teaching and adapt their teaching 

behaviours to make sure the student, the lesson content, the communication 

mode and the learning preferences are all working together.

 

1.5.3 THE EXPERIENTIAL LEARNING CYCLE

1.5

feeling
Concrete Experiences

watching
Reflective Observation

doing
Active Experimentation

thinking
Abstract Conceptualization

Learning Through 
Experience 

(David Kolb)

Learning Through Experience (David Kolb)
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1.5.4 SKIING APPROACH

To accurately assess what needs to be taught and communicated, an 

instructor needs to observe a student trying and experimenting with a new 

skill or movement with minimal information. A skiing approach is when an 

instructor	briefly	describes,	then	demonstrates	a	skill,	task,	or	movement,	

then allows the student to “give it a go”. Once the skiing approach has 

been attempted, the instructor will have a clearer idea of the students 

skill, learning curve, and what is necessary for development of greater 

understanding,	or	refinement.	From	there,	a	progression	can	be	developed	to	

help achieve the goal. 

An example of a skiing approach would be to ask a student who is 

comfortable making a gliding wedge to make some slight direction changes. 

The instructor would give a small piece of information, such as “point 

your toes where you want to go” give a demonstration and then let the 

students try it. Once attempted the instructor is able to then provide further 

information and develop a progression to encourage the skiers to turn their 

legs to make direction changes.

STEPS IN A SKIING APPROACH

Students will…

• hear a brief description of what is to be attempted - note, this is “what” to 

attempt, not “how”

• see an example

• give it a go!

A	skiing	approach	should	generally	be	the	first	thing	a	teacher	tries	when	

introducing a new skill, movement, or task. Doing this often and consistently 

will help prevent over-teaching confusion on the part of the student, while 

promoting play and experimentation.

1.5



30

1.6 TEACHING STYLES

Teaching style refers to the method or approach the instructor uses to teach 

a class or individual. Teaching styles range from instructor-focused and led to 

entirely student-focused where the instructor becomes the facilitator or guide.

Understanding the student’s level, developmental stage and preferred style of 

processing information will help the instructor choose the best teaching style 

to achieve the negotiated goals. 

COMMON TEACHING STYLES
 

1.6.1 COMMAND
 

This focuses on the instructor and the subject. This style of teaching is used 

when the instructor takes total control of the learning process making all 

decisions and controlling all variables, specifying when, where and how as 

well as delivering all the feedback. The instructor determines the social and 

emotional climate of the class. This format is most effective during a beginner 

lesson when all movements introduced are new to the student.

 

1.6.3 TASK 
 

This involves a partial shift of focus from the instructor to the student. Tasks 

are presented to the student which they practice on their own, stopping at 

a pre-arranged meeting area. They can travel at their own speed and choose 

their own route, providing more freedom during the learning process. The 

independence from the instructor begins to evolve.

 

1.6.4 RECIPROCAL 
 

This involves creating situations where students work with one another to 

observe, co-operate and potentially provide feedback. In this style of teaching 
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the learning is generated through the co-operative efforts of multiple students. 

An example is when a student performs a task that is set by the instructor as 

the partner observes, giving immediate feedback and reinforcement, with the 

guidance of the instructor. Another example is using a paired exercise, such as 

having one student pull on another student’s poles from a downhill position, 

to develop edging and lateral balance. This style is most effective when the 

students have a certain level of knowledge, and it requires care and planning 

in setting clear parameters and expectations. The level of independence from 

the instructor continues to evolve.

 

1.6.5 GUIDED DISCOVERY 
 

This is a student-centred method where the instructor guides the student 

toward	a	specific	goal	or	outcome	without	specific	instructions.	The	instructor	

creates experiences to slowly, gradually and securely lead the student to 

the desired result. Each step is based on the response or outcome from 

the previous steps. The instructor waits for answers and realisations to be 

generated	by	the	student	rather	than	providing	definitive	answers	to	them.	

Guidance may include exercises and situations to lead the student to discover 

the intended movement or sensation. Because the student discovers or realises 

what	is	to	be	learned,	guided	discovery	can	lead	to	definitive	and	truly	lasting	

learning experiences.

 

1.6.6 PROBLEM SOLVING
 

This is also a student-centred approach where the instructor poses a problem 

to be solved by the student. The main difference between this and guided 

discovery is that in problem solving the instructor should expect a number of 

effective solutions to be realised. The student is expected to seek out answers, 

working within a framework set by the instructor. This teaching style is used 

when the instructor wishes to emphasise a variety of solutions to a single 

problem.	This	style	seeks	to	develop	the	ability	to	find	alternatives,	explore	

them and select the appropriate ones. It promotes experimentation and 

versatility.
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1.6.7 INDIVIDUAL 
 

This demonstrates the complete independence of the student. The subject or 

information is manipulated in a manner so that it provides the skier with full 

opportunity for self-motivated learning, self-assessment and decision making.

 

IN SUMMARY
As previously stated, learning is a process of discovery. A skillful teacher 

adjusts their use of teaching styles, and blends them to promote incremental 

discoveries on the part of the student. As the student progresses in skill, they 

become more autonomous in the learning process. Instructors will need to 

adapt their teaching styles to accommodate the student’s progress and level of 

autonomy, giving them more freedom to explore, as they develop.

1.7 PROGRESSION BUILDING

When a new concept is introduced (movement, skill, coordination) to

students it needs to be presented in a step by step manner so that it is easy 

to understand, perform and learn.

There are many different ways to build a progression and a skilled instructor 

will be able to adapt and utilise their many teaching tools to build a step by 

step progression to suit their students.

A whole lesson can be seen as one progression, at the same time each 

individual	specific	focus	within	a	lesson	can	be	viewed	as	being	a	separate	

structured step by step progression.

A useful guideline to follow would be that the steps of building a progression go 

from easier tasks, gradually to harder tasks and a more skillful performance.

Another useful guideline to follow is that the new concept being learnt/

taught is explained to the student, demonstrated to the student and then 

attempted by the student.
1.6
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Once the student tries the new concept, the instructor gives feedback, based 

on	the	feedback	the	student	then	modifies	their	performance	and	tries	the	

concept again.

Whole lessons or smaller parts of a lesson may be built using different 

structures. Here are a few examples. 

WHOLE-PART-WHOLE -	the	student	first	tries	the	whole	concept,	then	
it is broken down into parts, each part is practiced, and then built back into 

the whole.

A Skiing Approach would be seen as a way to start a whole-part-whole 

progression.

 

CHAINING -	the	student	practices	each	skill	in	a	defined	sequence,	with	
each “link of the chain” building on the previous skill.

Skills should go from easier to hard or simple to complex.

 

SHAPING - the student starts with a very simple version of a skill, then the 

same skill is developed by making it more and more challenging.

The performance of the skill would go from easier to hard or simple to complex.

Whatever approach is taken it is important to ensure that the students have a 

good Clarity of Outcome, or in other words they know what they are trying to 

achieve.

Having Clarity of Outcome will enable the student to have a better Control 

of Their Path and this in turn will enable a skilled Instructor to guide the 

student into the best learning experience for that student.

There are also a few other teaching tools, that are discussed below, that 

allows instructors to create engaging progressions.

Some tools are better suited for certain students and lessons than others.

All progressions however that are built should be designed to have a step by 

step approach that will allow your students to experience success.

 

1.7



341.1

CHOOSING WHERE AND WHEN TO PRESENT INFORMATION TO 
BUILD A PROGRESSION

STATIC -	Often	used	for	introducing	the	concept	for	the	first	time.
Introducing a concept in its simplest form when the instructor and the 

students are standing still - such as a stationary exercise. The student 

tries the concept while standing still. Or the instructor introduces a vivid 

description that the student can focus on while they are not moving.

ACTIVE - Putting the static exercise or description into motion. Do this in a 

situation that is comfortable for the student (easy slope) and does not require 

tactical considerations. Then have the students try the concept while moving. 

The student has an idea of what to do and now they need to practice it.

Some Examples of Active exercises would be:

In a traverse practice the new concept/focus/movement /feeling.

Use garlands across the fall line to practice the new concept/focus/

movement /feeling.

Practice the new concept at a slow speed.

Practice the new concept using an exercise in turns eg double pole drag.

COMPLEX - Putting the concept or movement into basic turns or at level 

of skiing below the student’s level of free skiing. This is important because 

students learn accuracy by practicing new skills below their personal speed 

and dynamic threshold. When the instructor sees the students are starting 

to be able to do it themselves, but are still making mistakes, the instructor 

makes	the	practice	more	specific.

WHOLE - Take it skiing! Explore, play and discover the learning! The 

students are getting it, now they are ready for a challenge.

As instructors become more experienced, or where appropriate the step by 

step use of this model may be changed to a different order, and/or use only 

some of the steps to facilitate learning.
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USING THE COMMUNICATION MODES TO BUILD A 
PROGRESSION
V, A and K is a simple description of different ways an instructor can 

communicate to students.

These different types of communication can be used to build a progression.

Here is an example:

Firstly SHOW the students the concept that you want them to learn.

After the students have seen the concept then have them try to do it.

The next step could be to EXPLAIN the concept to them, and have them try to 

do it again.

The next step could be to guide the student into experiencing what it will 

FEEL like in their body when they are performing the concept. Then have them 

try to do it while focusing on that feeling.

In between each Presentation of Information the student should be receiving 

feedback and encouragement from the instructor. The instructor should also 

be Check for Understanding.

By using VAK to facilitate the students practice time a step by step progression 

is built.

USING THE LEARNING PHASES TO BUILD A PROGRESSION
The Fitts & Posner Model of Skill Development discusses the idea that we need 

to go through different phases of learning when acquiring a new skill; Cognitive 

Phase, Associative Phase and Autonomous Phase.

Knowledge of these Learning Phases can be used to build a progression.

THINKING - in the Cognitive Phase learners need to have a cognitive process 

happening, so when building a progression this is a good place to start.

The Instructor should introduce the concept or skill to the student in a way that 

encourages the student to think about what it is that they are trying to learn.

Allow the student to have time to try the concept or skill, and to experiment with 

trial and error of the concept.

The Instructor should facilitate a learning environment where the students are 

focused and “in the zone”.
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PRACTICE - in the Associative Phase learners need to have time to practice.

Once your students have the idea, Instructors should create the opportunity 

for lots of practice time, and build into the progressions, drills and exercises 

that will allow this practice time. Allow the students to make errors, receive 

feedback and then practice more. It will be obvious when your students start 

to “get it”, at this point the challenge could be slightly increased.

Many lessons or progressions will not move beyond this phase.

DOING IT! - in the Autonomous phase learners can do it with minimal 

conscious thought. Instructors should build progressions that now challenge 

the students. The focus should be redirected from what the skill is to how the 

skill is applied. For example how long it is done, is it done fast or slow, with 

intensity or without, is it timed with another movement, what range of the skill 

is required?

The progression can focus on a more tactical performance of the skill to get 

the required outcome.

USING THE EXPERIENTIAL LEARNING CYCLE TO BUILD A 
PROGRESSION
Learning Through Experience is a learning theory that was put forward by 

David Kolb. In its simplest form a learner will -

Have an experience

Do something

Analyse the experience

What could be  

done differently?

Do it again adapt it

Can you improve it?

Reflect	upon	that	experience

Was it good or bad?
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This is a constantly revolving  circle and so when the student tries something 

different then they are having another experience and the circle continues

Using this model a skilled teacher can build a progression.

•  guide your students into having an experience - set a task, or a clear outcome

•  guide the students into working out whether the desired outcome was 

achieved? This can be done via feedback from the teacher or from the 

student themselves.

•  what can be done differently? - a two way conversation between student 

and teacher will be best.

•  let’s do it again and try to adapt it

•  was that better?

And the Experiential Learning Cycle continues.

1.8 TEACHING MODEL
 

The teaching model outlines practical steps that will create successful 

learning experiences for students. This adaptable guideline can be used in a 

linear or cyclical form. The teaching model is comprised of eight points. 

 

1. INTRODUCTION 
The introduction sets the tone for the lesson. The initial meeting between 

student and instructor creates a lasting impression. It is important that this 

is positive and provides a basis for a good student/instructor relationship.

 

Some important practical tasks that will start to establish rapport and create 

a positive learning environment include:

• introduce oneself clearly and courteously

• ensure that everyone in the group knows each other’s names

• outline the lesson product, how it will be organised, the time frame and 

confirm	the	finishing	place

• ask the students if there are any immediate concerns before heading away 

from the meeting area

• equipment should be checked ensuring that it is suitable for the level and 

the size of the student and in safe working order
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To facilitate a positive environment:

• a positive and professional approach by the instructor will begin to 

establish rapport and trust 

• the instructor’s body language and tone of voice are important elements. 

Positive body language should include smiling, being open and relaxed 

making eye contact and displaying good listening skills.

• create a safe, fun, open and supportive learning environment. The sooner 

the	student	feels	at	ease	and	has	confidence	in	the	instructor,	the	sooner	

learning will begin.

 

2. SKIER ANALYSIS 
To create a great learning experience an instructor needs to know what level 

students are at and why they are taking the lesson. Without the “what” the 

instructor does not know where to start, without the “why” the instructor 

does not know where to go with the lesson. The two basic ways to assess a 

student is to watch them ski and ask questions.

 

1.8
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What

• what is the student’s current level? 

(includes speed, terrain and comfort level)

• what are the skis doing on the snow?

• what are the movements of the body that create this? 

(includes the movements of the body and how they blend and coordinate)

• what is the student’s current understanding of skiing?

Why

• why have they come to the lesson?

• what does the student want to learn?

This assessment enables the instructor to produce a lesson focused on the 

student’s wants and needs at any level. Assessment must be a continual 

process as the needs and wants may change as the students progress.

3. NEGOTIATING GOALS
A goal is the aim, intention, objective or purpose of a person or group of 

people. Great lessons need goals to make the direction of the lesson clear. 

Goals must be negotiated, not prescribed, to be relevant to the students.

 

Determining goals is a blend of what the student wants (motivations) and 

what the student needs (movements and understandings). Both are assessed 

through skier analysis.

 

When establishing goals the following areas should be considered:

• goals	should	be	specific	and	based	on	student’s	wants	and	needs.	This	will	

give incentive and clear direction for the lesson.

• goals must be attainable for the time period of the lesson and skill level of 

the student. This will set the students up for success – accomplishing the 

goal makes the experience enjoyable and will motivate students.

• goals need to be moderately challenging. This will progress the student and 

facilitate a feeling of accomplishment. If the goals are too high students can 

become frustrated, if they are too low they may become bored.
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• goals should be short-term and build on each other to achieve long-term 

success. Short-term goals provide an immediate incentive, as they allow 

the student to experience early success. Short-term goals will also allow 

flexibility	in	the	lesson	plan.

• goals should be effort based wherever possible (controlled by the level of 

effort put in by the student) rather than outcome based (measured by the 

outcome or results) so students have complete control of their success.

 

4. LESSON PLAN 
This is the series of steps or activities that the instructor plans to achieve

the negotiated goals. When planning the lesson the following areas need to

be considered:

 

Prioritising needs

Based on the analysis of the student and the agreed upon goal, the instructor 

will have to choose a starting point for the progressions. The order in which 

needs are prioritised should be addressed from simple to complex.

 

Linear approach 

A linear approach refers to building one step on top of the next. The easiest 

task	should	be	achieved	first	with	the	next	step	leading	on	from	this.	Each	

step should introduce and include a new concept (movement, skills, co-

ordination).

 

Terrain selection

Appropriate terrain choice is essential to the students’ progress, both 

psychologically and physically. Students will not learn effectively if they are 

too physically challenged or feel unsafe.

 

The following areas need to be considered:

• the degree of challenge that the terrain presents for the student

- slope angle of the hill

- snow conditions and terrain variations

• traffic	patterns	and	crowds

• weather conditions which may change the level of challenge

 
1.8



41

Pacing Information

For students to learn effectively, information must be paced according to 

their ability to absorb it. The following concepts should be considered:

• it is easier to process small amounts of information

• it is easier to understand information within a concept or common theme 

than it is to understand blending of multiple concepts

• information about skiing needs to be experienced to be understood

• planned activities need to create different types of experiences using 

similar information

 

Time Management

To	achieve	the	negotiated	goals	the	plan	needs	to	fit	within	the	time	frame	

allowed. The following concepts should be considered:

• length of the lesson

• time needed to present material and practice

• lift rides and lift lines

 

5. PRESENTING INFORMATION
The instructor is required to present information more than once and often 

presents the same information in different ways.

Although students generally use a combination of learning preferences 

to process information they are likely to have a bias towards one or two. 

Instructors must use a variety of communication modes to ensure students 

process information. They must also match teaching styles to the level of the 

student and the complexity of the concept to be learned. Initially using an 

explanation, demonstrating and letting students have a go, will communicate 

all options for receiving the information.

 

The following areas need to be considered:

• the presentation must be technically accurate

• the instructor should accurately describe and show what the student  

is to learn 

• the instructor should explain and show why it is desirable to have  

certain skills
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• the instructor should explain and demonstrate how this new skill is to be 

accomplished

• the presentation needs to be clear, concise and delivered in an organised 

manner

• progressions should be organised in a logical step by step manner

The pacing and amount of information needs to be driven and adapted by 

the student’s capacity to receive it.

Demonstrations made by the instructor are an important part of presenting 

information and complement any verbal cues. Static demonstrations 

are effective when focusing on a particular phase of the turn. Moving 

demonstrations are effective while skiing towards and away from the class. 

The instructor can demonstrate while students are following, however this 

will	only	benefit	the	student	directly	behind.

When presenting information it is important to constantly assess the learning 

environment to avoid or overcome learning barriers that may affect the ability 

of students to understand.

6. GUIDED PRACTICE
This is the part of the teaching model where the information is processed 

and refers to the instructor guiding the process by offering feedback.

Time

Practice should take a large portion, if not the majority of the lesson, 

depending on how quickly the student absorbs and learns the information. 

During this time students will practice through repetition as the instructor 

guides the effort to achieve the desired result. The instructor should ensure 

there	is	plenty	of	time	and	enough	flexibility	in	the	lesson	plan	to	make	

adjustments.
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Guiding the practice

Consideration needs to be given to:

• class management, there are various ways to manage the class on the snow 

will achieve differing results, e.g.

-  managing the group as a whole, such as following the instructor, will 

benefit	the	turn	shape	of	the	students	who	are	directly	following

-  skiing one at a time will allow students to work individually on a 

particular focus

• tasks, exercises and teaching styles that are appropriate to the skill level 

and encourage development

• appropriate terrain and speed need to be selected, increasing in terrain 

and speed are also elements of effective practice time and can be used to 

challenge and test the success of the guided practice

• feedback, this is essential during practice time to guide the success of the 

student and has two main functions – information and motivation. 

- an effective method of delivering feedback is the “sandwich technique.” 

This is when the instructor commends - recommends – commend, the 

commending will have the effect of being positive and motivational, the 

recommend must be precise and constructive.

 

As stated in section 1.4 on the learning process; extrinsic feedback is 

best used for creating clarity of outcome, augmented feedback is used 

for developing awareness of performance and skill, and intrinsic feedback 

demonstrates awareness on the part of the student. 

 

7. CHECKING FOR UNDERSTANDING
Checking for understanding is when the instructor receives feedback from 

the student to gain a clear picture of the student’s level of understanding. 

The instructor uses this feedback to assess the student’s ability to repeat 

the performance away from the lesson situation or to move on to new 

information.

1.8
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This process requires the use of a number of senses including:

Observe

The instructor can watch students perform the task and evaluate the level of 

understanding by their performance. It is important not to depend solely on 

this evaluation to determine the student’s understanding because they may 

mimic	a	task	but	have	insufficient	understanding	to	repeat	the	manoeuvre.

 

Ask

The instructor needs to ask open questions that require a detailed answer 

and promote conversation. By asking students to describe what is happening 

or what they are doing and feeling allows an assessment of the students’ 

understanding.

 

Listen

The instructor needs to listen carefully to answers to questions. Descriptions 

that students provide often identify the cause of a problem a student is 

experiencing. Listening carefully to the student at all times during the 

lesson, will provide the instructor with feedback, even when a question is not 

being	specifically	asked,	e.g.	A	student	could	complain	about	cramp	under	

the foot. This could indicate that they are not balanced effectively along the 

length of the ski.

 

The body of the lesson is constantly revolving. Points two – seven are 

interactive and repetitive. Instructors are constantly assessing the student, 

readjusting the goals of the lesson, planning, presenting information, 

practicing and checking for understanding.
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8. SUMMARY
The summary at the end of the lesson is the instructor’s opportunity to review 

what has been achieved. 

Important points to include are:

• review the lesson starting with the goals and the steps that students have 

taken to reach their current performance. This part of the teaching model 

becomes particularly important when varying teaching styles are used, 

because the steps the instructor has undertaken may not be immediately 

obvious to the students.

• reinforce any changes in terrain and/or situations and the focus areas to 

handle those changes

• offer guidance on how and what to practice independently, including 

terrain and snow conditions. This will allow students to repeat and 

continue the development they made during the lesson.

• make	students	aware	of	their	current	level,	they	should	finish	the	lesson	

with an understanding of the next step in their development as well as 

what products are available to them. It is important for the instructor to be 

aware of the current ski school products.

Teaching	high	quality,	well	structured	lessons	benefits	both	students	and	

instructors. In a group or private situation use of the teaching model will 

help provide a successful learning experience.
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SKIING – A SPORT 
OF MOVEMENT

The	NZSIA	has	identified	four	movements	to	demonstrate	how	skiing	works.	

This section discusses the four movements and how they are applied when 

skiing. It is important for instructors and skiers to understand not only 

how the movements work individually but also how they work with, and 

affect one another, to create different ski/snow interactions. A thorough 

understanding of the four movements provides the instructor with the 

ability to teach skiing effectively and to accurately analyse a skier’s 

movements.

2.0

2



49 2.1

2
2.1 THE FOUR MOVEMENTS 

OF SKIING

The four movements of skiing are:

FORE/AFT MOVEMENT

ROTATIONAL MOVEMENT

LATERAL MOVEMENT

VERTICAL MOVEMENT

Each of the movements has a direct effect on the skis and how they interact 

with the snow. The movements and their effect are applied through the base 

of support,	which	is	defined	as	the	portion	of	the	ski	or	skis	under	the	foot	

or feet. Another important term referred to in this chapter is the centre of 

gravity	which	is	defined	as	the	point	in	the	body	where	all	mass	acts	as	if	it	

is concentrated. For example the body rotates around the centre of gravity 

when it performs a spin in the air. The location of the centre of gravity 

changes as we move and can even fall outside of the body. Standing still in 

a effective athletic skiing position, the centre of gravity will be in our core 

area, approximately in line with our navel and a few centimetres in front of 

our spine.
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2.1.1 FORE/AFT MOVEMENT 

Fore/Aft movement occurs along the length of the skis and is controlled by the 

ankle, knee and hip joints, movement in the spine and the position of the arms. 

The goal of fore/aft balance is to allow the skier to stay balanced and maintain 

an athletic stance. The skier’s position along the length of the ski may vary 

depending on terrain and the desired outcome to be achieved. Fore/aft balance 

is always being challenged and is often referred to as dynamic balance and 

skiers will be constantly moving to and from a balanced position.

The	benefits	of	effective	fore/aft	balance	are:

•	 the	skier	stands	in	an	efficient	posture

• even pressure will be maintained along the length of the skis 

• ski design is able to be utilised to its full potential

• it makes it easier to access the other movements 

An athletic stance

An athletic stance is the reference point for describing how a skier is standing 

on his/her skis. It is described here in a stationary position.

The centre of gravity will be directly above the centre of the base of support 

and directly between the two skis. The ankles, knees and hips will be bent 

relatively equally, with the hips aligned over the top of the feet and the upper 

body tilted forwards. The feet will be about hip width apart with the knees 

aligned	laterally,	approximately	over	the	second	toe	and	the	skis	flat	on	the	

snow. Arms will be held in front of the body slightly wider than shoulder 

width at approximately navel height. The skier’s weight will be spread evenly 

between the two skis.

Fore/aft balance is constantly challenged when skiing. The angle of the slope 

under the foot, the speed of travel and the phases of the turn are always 

challenging the relationship between the base of support and the centre  

of gravity. 
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At a beginner level the environment is relatively simple and only small 

changes in pressure or forces are felt from the terrain, but at an advanced 

level this can become very complex. Fore and aft movements are required 

for adjusting the body parts as these changes under the feet occur, so that 

we can keep the centre of gravity in an ideal athletic skiing position relative 

to the base of support and the intent of the skier. One way of doing this 

is	to	move	the	body	back	and	forth	along	the	base	of	support	by	flexing	

or extending the joints in the ankles, knees, hips and spine. The muscles 

surrounding these joints control this movement. Another option is to move 

the base of support back and forth under the body. This can be achieved 

by	flexing	the	ankles	(dorsiflexion)	to	pull	the	feet	back	or	by	extending	

the	ankles	(plantar	flexion)	to	slide	the	skis	forward	while	the	upper	body	

remains stable. 

Either moving the body fore and aft above the base of support or moving the 

base of support underneath the body or a combination of both can be used. 

At a beginner level it is generally easier to move the body above the base of 

An athletic stance
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support. As skiers advance they can develop the ability to manipulate the 

base of support.

2.1.2 ROTATIONAL MOVEMENT

Rotational movement occurs when the body or parts of the body move in a 

circular path around a vertical axis. Parts of the body can move in the same 

or opposing directions.

In skiing the most common ways the body can rotate are:

Rotating the lower body

In this situation the femurs rotate underneath the pelvis and each leg becomes 

the	vertical	axis.	The	two	points	we	use	to	define	this	axis	are	the	pivot	point	

on the sole of the foot directly under the ankle joint and the head of the 

femur. Each leg is rotated independently around its axis. Most of the rotation 

in this axis occurs / originates in the hip socket and is controlled by using the 

muscles connecting the femur and the pelvis. As the leg rotates from this joint a 

rotational separation occurs between the femur and the pelvis. 

Rotation of the femurs when skiing requires a combination of medial 

(internal) and lateral (external) rotation and adduction and abduction (the 

amount	of	each	element	required	is	dependent	on	the	amount	of	flexion	in	

the leg). Therefore during any given turn one femur is medially rotating and 

adducting while the other is laterally rotating and abducting. The muscles 

that are used to create adduction are able to create a stronger turning force 

than those used to create abduction so the leg on the outside of the turn 

(which is turning inwards) can create greater turning forces.

Rotating the upper body

In this situation the spine becomes the vertical axis. The two points we use to 

define	this	axis	are	the	cervical	spine	(neck)	and	the	part	of	the	spine	that	joins	

the pelvis (sacrum). The upper body rotates around this axis using the muscles 

surrounding the spine and mid-section of the body (core area). The rotation 
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occurs along the length of the vertebral column, which results in the separation 

being incremental between the top and the bottom of the spine. All parts of the 

vertebral	column	can	rotate	to	a	certain	extent	but	the	most	rotationally	flexible	

part is the lumbar spine and throughout the thoracic spine. 

The goal of rotational movement is to create a change in direction of the skis. 

The most effective way to do this is with rotational movements of the lower body 

because this will have a more direct effect on the base of support.

The	benefits	of	initiating	rotational	movement	with	the	legs	are:

•	 it	has	a	more	direct	influence	on	the	ski

• the skier is able to maintain good alignment

• it aids in controlling edge angle

• the rate and intensity can be altered with minimal effort

Rotating the lower body Rotating the upper body
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Good alignment is maintained due to the fact that when the legs are used to 

initiate rotational movement rotational separation occurs. This means that 

the legs will turn further than the pelvis and the pelvis will turn further than 

the upper body. Rotational separation occurs in the hip joint and the lower 

spine. The pelvis and upper body will follow the direction of the turn but will 

in effect lag behind the legs and the skis.

Rotational separation results in stability of the upper body and is controlled 

through use of the core muscles. This stability allows the skier to maintain a 

strong biomechanically aligned position as the skis are turned.

Rotation of the lower body can create an increase in edge angle. To achieve 

this	the	legs	must	be	flexed	or	the	centre	of	gravity	must	move	to	the	inside	

of the turn. As the femurs rotate and adduct and abduct, the knees move 

towards the inside of the turn, creating angulation and increasing the edge 

angle.

Rotational movements are adjusted depending on the amount of friction on 

the base of support, the shape of the turn and the forces acting on the body.

As well as leg (lower body) rotation and upper body rotation there are two 

other types of rotation that are commonly referred to: 

•  counter rotation is created by turning the upper body and lower body  

 in opposing directions and is an example of Newton’s third law of equal and 

opposite reactions (see Chapter 3.2 Skiing and External Forces). Counter 

rotation has a high rate of turning and a short duration and is most effective 

when the skis have very little or no resistance, such as on the top of a mogul 

or in the air.

• external fulcrum is often referred to as a blocking pole plant and can be  

  useful when skiing steep terrain and in moguls. If the ski pole is placed 

in the snow with the tip of the pole ahead of the handle, resistance 

is created that pushes back on the skier’s hand creating torque and a 
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fulcrum to turn around. This works best during the initiation phase when 

the	skis	are	at	their	flattest	in	relation	to	the	snow.

2.1.3 LATERAL MOVEMENT

Lateral movement occurs across the base of support, or from side to side, and

is	defined	in	two	parts:

•  movements of the body or parts of the body travelling in a sideways 

relationship to the base of support

• the base of support moving sideways from the body

  

The goal of lateral movement is to edge the skis and/or to allow the skier to

balance on the outside ski.

Two main components to lateral balance are inclination and angulation:

Inclination

Inclination can be described as the movement of the centre of gravity in 

relationship to the base of support. With the forces of skiing, the centre 

of gravity must move inside the base of support, and inclination allows a 

skier to balance with those forces. Inclination starts at the feet and moves 

up through the body. As a skiers legs incline into a turn, then the centre of 

gravity moves inside the base of support. Inclination on its own can leave a 

skier	finely	balanced	and	in	danger	of	tipping	into	the	turn	and	losing	grip	

on the inside edge of the outside ski. Therefore inclination is always used in 

conjunction with Angulation.

Inclination   Angulation
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Angulation

Angulation is the result of lateral movements of the parts of the body relative

to one another and is achieved by abduction/adduction movements of the

femurs	and	lateral	flexion.	Angles	are	created	as	the	lower	body	moves

towards the centre of the turn and the upper body moves towards the outside

of the turn or remains stable. Angulation allows the skier to adjust the edge

angle without necessarily affecting the degree of inclination. Angulation

through the end of the control phase and completion phase also allows the

skier to move the centre of gravity towards the base of support (laterally)

while	maintaining	sufficient	edge	angle	to	hold	the	skis	in	the	turn.	This	aids

the transition of the centre of gravity across the base of support as the new

turn starts.

At lower speeds angulation allows the skis to be tipped on to their edges 

creating a platform to balance on without the need for the centre of gravity to 

move too far inside the turn.

At higher speeds angulation is used to allow the skier to increase the edge

angle without having to move the centre of gravity further inside the turn. It

stabilises and aligns the body so that inclination can be maintained as the

forces pull the centre of gravity to the outside of the turn. The timing of the

angulation movement is important and will depend on such variables as turn

radius, snow conditions and speed.

Angulation is created at the ankles, knees, hip joint and spine.

Angulation at the ankles is created by inverting and everting the feet.

Inversion is created by tilting the sole of the foot inside (supination) i.e.

lifting the big toe and eversion is created by tilting the sole of the foot to the

outside (pronation) i.e. lifting the little toe.

The degree of angulation required from the ankles, knees, hip joint and

spine is determined by such variables as turnshape, speed, friction and snow

conditions.
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The	benefits	of	accurate	lateral	movement	are:

• the centre of gravity is able to move inside the turn, creating edge angle

• edge angle is able to be maintained, increased or decreased as needed

•  pressure is created/controlled on the skis (primarily the outside ski) 

causing it to penetrate the snow and make the ski bend, therefore utilising 

ski design

•  balancing on the outside ski allows use of the stronger adductor leg 

muscles to make rotation easier

• the skier is able to balance against the forces created

2.1.4 VERTICAL MOVEMENT

Vertical	movement	moves	the	centre	of	gravity	closer	to	(flexion)	or	further	

away (extension) from the base of support and is controlled by movement at 

the ankles, knees, hips and spine.

The goal of vertical movement is to allow the skier to move with the skis, 

maintain an athletic stance and to continually reposition the body to achieve 

the desired outcome (balancing, rotating, edging, pressuring) throughout 

the phases of any given turn. Vertical movements need to be continuous, 

consistent and controlled to be effective.

As a stand alone movement vertical movement simply moves the centre of 

gravity towards and away from the base of support, but when combined with 

the	other	three	movements	–	fore/aft,	rotational	and	lateral	–	its	real	benefits	

are obvious. Accurate and well timed vertical movements allow the other 

three movements to blend together and have the optimum effect on ski/snow 

interaction.

The	two	components	to	vertical	movement	are	flexion	and	extension:
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Flexion

Flexion moves the centre of gravity towards the base of support. This is 

achieved through bending at the ankles, knees, hips and spine. The ankle 

is limited by the stiffness of the ski boot which means that the knees, hips 

and spine need to compensate to ensure that the centre of gravity remains 

over the base of support. Flexion can be active which is achieved through 

eccentric muscle contraction to shorten the legs, or it can be passive, which 

is	achieved	by	relaxing	the	leg	muscles.	Passive	flexion	is	commonly	used	to	

maintain ski/snow contact during changes in terrain.

Extension

Extension moves the centre of gravity away from the base of support. This is 

achieved through an opening of the ankle, knee, hip and spine. The centre of 

gravity will still maintain a perpendicular relationship to the base of support in 

this taller position.

The	benefits	of	accurate	vertical	movement	are:

• the skier is able to maintain/increase/decrease pressure on the skis

• the skier is able to maintain a desired relationship with the snow surface

•	 vertical	movements	provide	rhythm	and	flow

• the skier is able to blend the other three movements

Extension and Flexion
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2.2 THE INTERACTION OF 
THE FOUR MOVEMENTS

The four movements, when performed accurately, work with one another to 

help skiers achieve the desired result, whether it is a wedge turn or skiing 

a zipper line through the bumps. This section outlines how the movements 

interact with each other to create positive results.

FORE/AFT MOVEMENT
When the skier is centred on his/her skis it will have the following positive 

relationship with the other movements:

•  the balance point of the skier will be over the centre of the ski, allowing 

ski design to be utilised (rotational and lateral)

•  the skier will be able to rotate the skis effectively due to effective 

alignment allowing access to the appropriate muscles (rotational)

• joints will be able to be turned appropriately and incrementally, creating  

 rotational separation (rotational and lateral)

•  the entire length of the edge of the ski will contact the snow when the 

skis are edged and the ski will bend and be pressured from the middle 

(lateral)

•	 effective	alignment	will	allow	all	joints	and	muscles	to	flex	and	extend	 

 appropriately (vertical)

ROTATIONAL MOVEMENT
Rotating the legs to turn the skis will have the following positive relationship 

with the other movements:

• the rate at which the legs are turned affects the skier’s ability to stay  

  appropriately balanced fore and aft. As the skis turn down the hill the 

slope angle increases and the skis speed up. The faster the skis are 

turned down the hill the quicker the skier needs to make fore/aft balance 

adjustments (fore/aft).
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•  the skier will be able to maintain alignment and balance on the outside ski 

(lateral)

• rotating the femurs can increase edge angle (lateral)

•  turning the joints incrementally creates rotational separation. This angles  

the upper body more toward the outside ski creating lateral balance 

(lateral).

• appropriate rotational movements will allow the skier to both incline and  

  balance on the outside ski, enabling the skier to manage both centripetal 

and centrifugal forces which are created by turning (lateral)

•	 	effective	alignment	will	be	maintained	allowing	the	skier	to	flex	and	

extend as required (vertical)

LATERAL MOVEMENT
Balancing accurately laterally and effective use of inclination and angulation 

will have the following positive relationship with the other movements:

•  engaging the edges of the skis will create a solid platform to balance on 

and	to	flex	and	extend	from	(fore/aft	and	vertical)

•  inclination and angulation allow the skier to balance with the forces 

created by turning and to maintain balance along the length of the ski 

(fore/aft)

• balancing on the outside ski allows skiers to utilise stronger turning  

 mechanics (rotational)

•  the amount of edge angle affects the amount of intensity required to 

rotate the femurs. The higher the edge angle the more intensity required 

(rotational).
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VERTICAL MOVEMENT
Moving vertically will have the following positive relationships with the other 

movements:

•  vertical movements allow the skier to balance as required along the 

length of the ski (fore/aft)

•  the muscles used for leg rotation vary with the posture of the leg 

(rotational) 

•	 flexion	of	the	leg	will	increase	the	amount	it	can	be	rotated	(rotational)

•	 a	flexed	and	rotated	leg	will	increase	edge	angle	(rotational	and	lateral)

• the centre of gravity is able to be directed inside the line of the base of  

 support (lateral)

• pressure on the skis is able to be adjusted (lateral)
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2.3  THE MOVEMENT 
DESCRIPTORS

As well as having a thorough understanding of the four movements, it is also 

important to be able to use consistent terminology when describing how the 

movements are applied. The movements do not work independently but are 

always blended together. From beginner level the co-ordination of movements 

needs to be developed to progressively advance a student. As soon as the skier 

can turn, each of the four movements is evident in some form. Co-ordinating 

these movements accurately will allow skiers to advance their skill level as they 

encounter the forces created by terrain, speed, turn shape, snow conditions 

and equipment. 

To help describe the movements of the skier and the ski/snow interaction, 

whether it is a wedge turn or skiing a direct line through the bumps, we have 

identified	five	movement	descriptors	to	provide	an	accurate	description	of	

how a particular movement or movements should be or are being performed. 

The descriptors are also used to describe the performance of the skis. 

1. DURATION
Duration is the length of time a movement is sustained. The skier must 

choose how long to maintain a movement in any given situation. A simple 

example of the application of duration within rotational movement is when a 

shallow wedge turn skier is progressing to a round wedge turn skier. For the 

turn to become rounder the duration of rotating the legs needs to last longer. 
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2. INTENSITY
Intensity refers to the amount of power or strength used when a movement 

is applied. High intensity implies a high degree of application. The intensity 

of movement used will help control the shape and characteristics of the 

turn.	An	example	of	intensity	within	vertical	movement	is	if	a	skier	flexes	

with intensity (muscular tension) through the completion phase of a dynamic 

medium radius turn he/she will be able to maintain and control pressure on 

the	skis	and	therefore	create	more	ski	performance.	A	skier	flexing	passively	

will	not	however	maintain	pressure	on	the	ski	and	the	ski	will	flatten	on	the	

snow and lose performance.

3. RATE
Rate is described as the speed with which a movement is applied. The skier 

must choose the rate at which movement is applied in any given situation. 

An example of rate within rotational movement is when a medium radius turn 

is changed to a short radius turn; the rate at which the legs are turned is 

increased.

4. RANGE
Range is the amount of movement which is applied. The skier must choose 

how much movement to apply in any given situation. Choosing the correct 

amount will result in precision and good balance as well as controlling the 

shape and characteristics of the turn. An example of range within lateral 

movement is that as a skier becomes more dynamic in a medium radius turn, 

the range of movement of the centre of gravity to the inside of the turn will 

increase. 
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5. TIMING
Timing is when a movement is applied at a particular point in time or in a 

particular phase of the turn. From beginner level through to advanced skiing, 

the timing of movements will alter. This is because of changes in terrain, 

snow conditions, speed and turn radius. Correctly timed movements will 

give	the	skier	rhythm	and	flow	enhancing	the	ability	to	stay	balanced	and	

in control. An example of timing within vertical movement is when skiers 

change the timing of the vertical movement while skiing bumps, so they 

are	flexing	during	the	transition	of	the	turn	(compression	turn)	rather	than	

extending, providing better pressure control.
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Ski instructors should not underestimate the importance of understanding 

the principles that make a ski speed up, slow down, or change direction. 

This	chapter	defines	some	of	these	basic	concepts	and	looks	at	how	they	are	

applied. It explains the forces acting on a skier when standing still, then in 

a straight run, to demonstrate the basic forces that set skiers into motion, 

speeds them up and slows them down. Finally it studies the changes in these 

forces when a skier turns.

SKIING AND 
EXTERNAL FORCES 

3.0

3



69 3.1

3
3.1 FORCE

The term force describes something that causes a skier to undergo a change 

in speed or direction. It is simply anything that pushes or pulls on an object. 

This chapter discusses the interaction between the combination of skier and 

skis and the snow surface.

Two categories of forces are experienced when skiing:

INTERNAL FORCES
Forces generated by the skier through muscular-skeletal movements. These 

types of forces are covered in the Chapter 2 Skiing–A Sport of Movement.

EXTERNAL FORCES
Gravity, friction and the reaction forces from the snow. These are forces that 

act upon a skier. A skier must manage these forces through proactive and 

reactive movements to stay in balance.

3.1.1 MANAGING THE FORCES

A skier and the equipment they are wearing (boots, clothing, etc) is a skier’s 

mass.	This	term	is	defined	as	a	measurement	of	the	quantity	of	matter	an	

object possesses. This is slightly different than the term weight, which is a 

measurement of gravity’s effect on the object. An object with greater mass will 

have a larger weight because gravity is a constant.
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The skier’s centre of gravity	is	defined	as	the	mean	location	of	the	weight	of	a	

body. For our purposes it is the theoretical point in the body where all mass 

acts as if it is concentrated. As a skier moves, this point may be inside of or 

outside of the body (see diagram 1). Where this point is located determines 

where the skier is balanced on the skis. When we describe the location of 

the skier’s centre of gravity we describe its relationship to the base of support. 

This	is	defined	as	the	portion	of	the	ski	or	skis	under	the	foot	or	feet.	A	skier	

standing	still	on	flat	ground	is	in	balance	when	their	centre	of	gravity	is	

centred over their base of support from a lateral and fore/aft perspective.

A	skier	standing	still	on	two	flat	skis,	with	their	centre	of	gravity	balanced	

over the middle of their base of support will be evenly balanced over two feet. 

The result of this is felt as pressure against the soles of both feet. Pressure is 

represented by the equation P=F/a where P = Pressure, F = Force, and  

a = area (units are N/m2). It is important to understand that if the contact area 

is reduced or the force is increased the pressure is increased. For example, 

when a skier lifts their right ski off the snow they reduce the surface area (a), 

but force (F) - the skier’s weight - remains unchanged, therefore pressure (P) 

has increased on the left ski. 

Diagram 1 • The Centre of Gravity
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The relationship of these two reference points will become increasingly 

important as the skier moves from the static example above, to being  

in motion.

In general the force that puts a skier in motion is gravity. A skier in a straight 

run is pointed down a shallow slope and therefore begins to move. Since 

gravity (G) always pulls us towards the centre of the earth, we will break the 

effects of gravity into a few components to show how it puts the skier into 

motion (see diagram 2). 

G1 is the component of gravity that puts the skier into motion. G1 is parallel to 

the slope. G2 keeps the skier in contact with the terrain. G2 is perpendicular 

to the slope. 

As skiers straight run down a gentle slope they begin to speed up. This is 

an	example	of	acceleration.	Acceleration	is	defined	as	a	change	in	velocity,	

or speed in a particular direction, of an object. Acceleration happens when 

there is an external force applied to an object. In the case of the skier in 

Diagram 2 • Gravity and the skier in motion
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a straight run gravity causes the skier to accelerate. Further examples of 

acceleration are changing direction, speeding up as skis are pointed down a 

slope, slowing down through skidding or braking.

If two skiers of different sizes are both straight running on the same gentle 

slope, with a natural run out, the smaller skier will begin to slow down and 

stop in a shorter distance than the larger skier. This is because the larger skier, 

the	one	with	greater	mass,	has	more	momentum.	Momentum	is	defined	as	

“quantity of motion.”

It is the product of the body’s mass and velocity or speed. The greater 

momentum the more a body will resist change in motion. 

The	force	that	resists	the	motion	of	sliding	on	or	through	a	surface	is	defined	

as friction. Simply put it is friction which slows a skier down. 

A skier experiences two types of friction:

• friction from the surface of the snow

• friction from the air - also called wind resistance

The direction of friction is generally the opposite of the skier’s momentum. In 

a straight run the force of friction is parallel to the skis; in a hockey stop it is 

perpendicular to the skis (see diagram 3). 

When skiers wax their skis they are attempting to lower the amount of friction 

acting upon the skis to allow them to travel faster. A ski racer wearing a speed 

suit is doing so to lessen the slowing effect of wind resistance. A freestyle 

aerialist,	on	the	other	hand,	often	wears	looser	fitting	clothing	in	order	to	use	

wind resistance to control or alter their rotation in the air. 
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When skiers attempt a spin or 360 they are creating rotational momentum. 

This	is	defined	as	a	quantity	of	rotation	of	a	body.	Once	they	begin	to	spin	they	

will continue to spin until an outside force, such as friction, acts on them. 

Similarly they will continue to spin in the same direction until an outside force 

acts on them to change direction. When performing a 360 in the air a skier 

gains rotational momentum through takeoff and continues to spin in the same 

direction until landing. While rate can be affected, the direction of rotation will 

remain constant. As in the example of a straight run, given everything else is 

equal, a larger skier will spin for longer than a smaller skier.

In a ski turn we move both linearly (momentum) and about an axis (rotational 

momentum). Any change in the velocity of a body in motion, speeding up, 

slowing down or change of direction is due to the application of an outside 

force.	That	outside	force	can	come	from	friction,	wind	resistance	or	deflection	

from terrain or another body.

Diagram 3 • The direction of friction
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3.2 FORCES ACTING UPON 
THE SKIER IN A TURN

Sir	Isaac	Newton	identified	a	set	of	laws	that	involve	forces	and	acceleration,

momentum and inertia.

•	 			The	first	law	states	that	an	object	in	a	state	of	motion	tends	to	stay	in 

that state of motion unless an external force acts upon it. This is the 

definition	of	inertia.	In	a	straight	run	a	skier	will	continue	to	go	straight	

unless an external force causes the skier to turn. A skier will not change 

direction unless a force acts upon them. This means that the skis need 

to interact with the snow so that the snow can push the skier around the 

turn.

•	 	The	second	law	defines	the	relationship	between	mass,	force	and	

acceleration. This is represented by F=ma. This states that the direction 

of the force is the same as the direction of the acceleration. An example 

is a skier in a wedge turn engages the inside edge of the left ski which 

causes the snow to push against the left ski. The direction of this 

external force is to the right causing the skier to veer to the right.

•  The third law states that every action has an equal and opposite reaction 

i.e. that all forces involve two objects and the force acts with equal 

strengths but in opposite direction on both. In a ski turn the two objects 

are the skier (and skis) and the snow. The force from the snow pushes 

on the ski causing the skier to change direction. The skier responds with 

muscular tension to resist and balance against that force.

 

 “Without G1 the skier would not be in motion” is an example of Newton’s

first	law.
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“The skier accelerates in the direction of G1” 

is an example of Newton’s second law.

“The snow pushes back at the skier with an equal amount

and in an opposite direction of G2”

is an example of Newton’s third law.

Note that the steeper the slope the larger G1 will become, therefore the skier

will accelerate more rapidly.

As a ski is tipped up on edge it penetrates the snow and the snow presses

back on the ski causing it to bend. The force from the snow pushing on the

ski causes the skier to change direction. If we imagine a turn as a portion

of a circle, the force acting on the skis is directed towards the centre point

of the turn or the axis of rotation. This is called centripetal force and is

responsible and essential for turning (see diagram 4). 

Diagram 4 • Centripetal Force
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Any change in speed or size of the turn will change the amount of centripetal

force. For example two ways to increase the centripetal force acting on the

skier would be to either go faster or tighten the radius of the turn.

 

Through the course of the turn the skier experiences the feeling of being

pulled to the outside of the turn. This sensation is called centrifugal force.

This feeling of being pulled to the outside can be described as the equal

and opposite to the force from the snow that is causing the skier to turn,

centripetal force (see diagram 5). 

Centrifugal force is only experienced by the skier and is not observed from

outside of that frame of reference. If the ski was to disengage from the

snow the skier would not be thrown towards the outside of the turn, as the

direction of centrifugal force would imply, but rather travel in a straight line

on a tangent to the arc of the turn. This is the direction of the skier’s inertia

at the point that the edges disengaged. This effect can be very helpful in

communicating what a skier should feel through the course of a turn.

Diagram 5 • Centrifugal Force
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3.3 THE PATH OF THE CENTRE 
OF GRAVITY IN RELATION 
TO THE BASE OF SUPPORT

Speed and Grip are two factors that are required to make a turn, as a result 

centripetal force is present. This force acting towards the centre of the turn 

means skiers must move their centre of gravity inside the path of their base 

of support to stay in balance.

Therefore to balance against the force from the snow in a ski turn the centre

of gravity must move inside the turn, which means when turning, the path

of the centre of gravity will always move inside the path of the base of support.

Lateral movement of the centre of gravity towards the centre of the turn is 

required to balance with the forces. As the skiers’ centre of gravity moves 

towards the centre of the turn, the paths of the centre of gravity and the 

base of support (when viewed from above) are different. There will be some 

amount of difference in paths taken by the centre of gravity and the base of 

support in all turns.

The degree skiers can incline, or move their centre of gravity inside their

base	of	support	is	defined	by	the	amount	of	centripetal	force	acting	on	them.

The faster the skier goes or the tighter the radius, the greater the centripetal

force (see section on centripetal force), and therefore the more a skier can

incline. In a wedge turn the skier is travelling at a fairly slow speed and

centripetal force, while present, is low in intensity. Therefore the path of the

centre of gravity is close to the path of the base of support. A basic parallel

turn is faster and the centripetal force is greater therefore the path of the

centre of gravity and base of support are further apart. Finally, in a dynamic

medium radius turn, the force from the snow is more intense. This requires

the skier to incline a great deal to stay in balance, resulting in the centre of
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gravity and base of support following quite different paths

 (see diagram 6).

For turning to take place the ski must grip the snow to some degree. This is

dependent on:

• the ski must penetrate the snow

• the snow must hold and push back against the ski

On hard pack the snow compacts very little and reacts and pushes back very

quickly. In powder and softer snow the reaction that creates turning, happens

slower because the snow must compact to a point where it can push back

against the ski, and cause the skier to turn.

In a turn a skier experiences the combined effects of gravity and centrifugal

force. This can be called the resultant force (ref. Ron LeMaster, Ultimate

Skiing, 2009). This is the average of centrifugal and centripetal forces.

The faster the skier travels through a turn the greater the centripetal and

centrifugal forces. This results in the angle of the resultant force also being

more inclined and allows for the skier to incline further. This is important to

understand, because to what degree the ski grips is determined by the angle

of the ski to this force.

Diagram 6 • As speed increases or the turn radius tightens the path of the centre of gravity  
and the base of support move further apart
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The reaction force from the snow is always perpendicular to the ski. When

the ski is tipped up and penetrates the snow it creates a groove in the snow

to support the ski. Assuming that the snow can hold the force of the ski and

the ski, or platform is 90 degrees or greater to the resultant force, the ski

will hold and carve. At angles greater than 90 degrees to the resultant force

the ski will carve a tighter radius. If the ski is tipped to less than 90 degrees

to the resultant force the ski will begin to slip and skidding will occur. The

more the platform angle decreases the more the ski will skid. Controlling

the relationship of the angle of the platform (skis) to the resultant force is

controlling the amount of skidding a skier will use in a turn.

(refer to Ron Le Masters, Ultimate Skiing, 2009)
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3.4 PRESSURE AND 
PRESSURE MANAGEMENT 
– THE SUM OF IT ALL

When a beginner skier starts turning or a more advanced skier accelerates 

down a blue slope making medium radius turns, the forces acting on them 

increase. In both instances, the skier experiences this increase in force as an 

increase in pressure, this pressure will be felt by the skier under their foot as 

it is the closest body part to the ski. 

At a fundamental level learning to ski is learning to harness and manage

the forces acting upon the skier and the pressure those forces create. As

skiers develop skills and ability they develop a desire to go faster and to

steeper terrain. This will result in the skier experiencing greater forces acting

upon them in the form of greater pressure. Skiers create and manage these

forces through co-ordinating skilful movements of the body. The more ski

instructors understand about the forces that are at work when skiing, the

more able they will be to choose movement areas that will create successful

outcomes.

Recommended reading for further studies

• Ultimate Skiing – Ron LeMaster, 2009 Human Kinetics

• Skiing Mechanics – John Howe, 1983 Poudre Press

•  The Physics of Skiing; Skiing at the Triple Point – David A. Lind and 

Scott P. Sanders, 2004 Springer
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3 NOTES
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This chapter provides background information on the biomechanics most relevant 

to skiing. It outlines how the muscles and skeleton function as a system to create 

the movements of skiing by:

• describing the planes of movement and how these apply to skiing 

• describing the key bones, joints and muscles used in skiing 

• describing how the body moves as this applies to skiing 

Introduction 

Biomechanics	is	the	science	of	human	bodies	in	motion.	It	combines	the	fields	

of mechanics (the physics of forces on objects in motion) and anatomy (muscles, 

bones and joints).

Skiing effectively requires blending the anatomy of the body, with ski design and 

the forces of skiing (Gravity, friction, and centripetal force)

Balanced movement, which is a combination of the rigidity of the skeletal system 

and	tension	in	the	muscles,	will	enable	a	skier	to	perform	efficiently.	This	requires	

an effective athletic stance which involves using a blend of skeletal and muscular 

strength that promotes the ability to move in any direction. 

How the body moves in a given skiing situation to ski effectively varies in each 

situation to achieve the desired outcome.

THE BIOMECHANICS 
OF SKIING

4.0

4
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THE BIOMECHANICS 
OF SKIING 4

4.0

PROPRIOCEPTION
This involves developing the awareness of movement and the orientation 

in space of the body and its various parts, through internal sensors called 

proprioceptors these are located primarily in the joints, muscles, tendons, and 

the inner ear. 

These proprioceptors are responsible for kinesthetic awareness. Developing a 

skier’s kinesthetic awareness is key to developing their ability to move accurately 

in order to achieve the desired outcome.

For Example:

(1)  To achieve an effective straight run the skier maintains a constant athletic 

stance, the skeleton and the muscular tension in the body are arranged 

effectively to achieve the outcome of a balanced straight run. Kinesthetic 

awareness of any adjustment needed to maintain centered balance will 

facilitate the ability to make those adjustments to achieve the desired 

outcome.

(2)  In a Dynamic medium radius turn the muscular tension in the body is more 

dominant in the outside leg from initiation through to second half of the 

control phase. Use of the skeletal structure works with the muscular tension 

to resist against the forces of the turn.

Strong muscular tension throughout the body is required to maintain a centered 

athletic stance. 

Precise use of vertical movement in the legs and hip joint is required to increase 

and decrease muscular tension to achieve the outcome of increasing and 

decreasing pressuring /bending of the skis.

Kinesthetic awareness of the body relative to all 4 movements, and the 

anatomical planes gives the skier the information to respond to achieve the 

desired outcome of dynamic skiing. 
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ANATOMICAL BODY PLANES 
For the purposes of most biomechanical descriptions the movement of 

the body is broken into three imaginary planes or direction of movement - 

sagittal, frontal and axial. The NZSIA uses four directions of movement to 

describe skiing. Fore/aft, rotational, lateral and vertical movements all exist 

within the three anatomical planes of movement described below.

The anatomical body planes dissect the body vertically and horizontally 

which intersect at the centre of gravity:

  

• sagittal plane – a vertical plane that runs through the body from front 

to back or back to front. This plane divides the body into right and left 

halves - Fore/aft and vertical movements occur within this plane. 

 

For	example	flexing	the	ankles	to	move	forward	along	the	length	of	the	

skis or extending the ankles to move backward along the length of the 

skis are examples of fore aft movement in the sagittal plane and also 

examples	of	vertical	movement	(flexion	and	extension).

• frontal plane – a vertical 

plane that runs through 

the centre of the body 

from side to side. 

This plane divides the 

body into front and 

back halves. Lateral 

movement occurs within 

this plane. 

 

For example Lateral 

movement of the femurs 

to increase or decrease 

edge angle of the skis, 

and angulation of the 

upper body occur in the 

frontal plan. The Anatomical Planes of Movement
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• axial or rotational plane – a horizontal plane that runs through the 

midsection of the body. This plane divides the body or parts of the body into 

upper and lower halves. Rotational movement occurs within this plane. 

 

For Example turning the legs underneath a stable upper body or rotating 

360 degrees off a jump are examples of rotational movements in the 

horizontal plane. 

  

 

4.1 ANATOMY OF THE BODY
  

The body can be broken down into its component parts:

The component parts, while separate structures, work together to produce movement. 

Bones are the underlying rigid structures that form the skeleton, this is the 

framework supporting the body. The Skeleton protects vital organs, provides 

attachment points for muscles and connective tissues. When the bones of a skiers 

skeleton are aligned to withstand skiing forces, muscular effort is less strenuous  

Joints are the juncture where two bones meet, some bones can move in one 

plane of movement while others can move in all three 

Muscles are	bands	of	soft	tissue	fibers	that	contract	and	relax	to	stablise	or	

move joints.

Each individual person has a different anatomical make up. Individual 

skiers’, bone structure, joint movement, muscular strength, and connective 

tissue all affect how they perform.
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The Human Skeleton
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4.2  BONES – THE SPINE

The spine is one of the more complex parts of the skeleton. The spinal column 

provides the main support for the body, giving it strength and enabling a 

person	to	stand	upright.	It	is	also	flexible	allowing	the	body	to	bend	and	twist	

in several planes while protecting the spinal cord from injury.

 

The spinal or vertebral column extends from the skull to the pelvis and is 

made up of 33 individual bones called vertebrae.

 

The	vertebrae	are	numbered	and	divided	into	five	regions:	seven	cervical,	

twelve	thoracic,	five	lumbar,	five	sacral	and	four	coccygeal.	Only	the	top	

24 vertebrae are movable; those of the sacrum and coccyx are fused. The 

vertebrae in each region have unique features that help them perform their 

main functions.

 

•  cervical region – the main function of the cervical spine is to support the 

weight of the head. The cervical region has the greatest range of motion

•  thoracic region – the main function of the thoracic spine is to protect the 

organs of the chest by providing attachment for the rib cage. The range of 

motion in the thoracic spine is limited

•  lumbar region – the main function of the lumbar spine is to bear the weight 

of the body. These vertebrae are much larger in size due to their weight-

bearing function. The lumbar region has the second largest range of motion

•  sacral region – the main function of the sacrum is to provide attachment for 

the	iliac	(hip)	bones	and	protect	the	pelvic	organs.	The	five	sacral	vertebrae	

are fused together. Together with the iliac bones, they form a ring called the 

pelvic girdle

•  coccyx region – the four fused bones of the coccyx or tailbone  in 

conjunction with the two sit bones of the pelvis, function to provide 

triangular support for the body when sitting
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The range of movement between any 2 bones of the 24 bones that make up 

the Cervical, Thoracic and Lumbar regions is very limited. However when 

several	of	the	vertebrae	are	involved,	the	spine	as	a	unit	moves	significantly	in	

all three planes of movement.

The	Spine	can	flex	and	extend,	moving	forward	or	backward	in	the	sagittal	

plane,	flex	and	extend	laterally	moving	sideways	in	the	frontal	plane,	and	

rotate twisting left and right in the axial or horizontal plane. The spine can 

move along the planes of movement in any combination. 

4.2.1 SPINAL CURVES

If the 33 vertebrae of the 

spine were merely a stack of 

bones that structure would 

not be structurally sound. 

The spine has natural curves 

that form an S-shape. In an 

upright posture the spine 

is constantly being pulled 

forward by the weight of 

the body. Viewed from 

the side, the cervical and 

lumbar regions have a slight 

concave curve, and the 

thoracic and sacral regions 

have a gentle convex curve. 

The spine’s curves work like 

a coiled spring to absorb 

shock, maintain balance 

and allow the full range of 

movement  throughout the 

spinal column. These natural 

curves are maintained by 

the  muscles and connective Regions of the spine
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tissues in the front and back of the torso (the core) working in unison this 

results in a strong support and stability for the entire body. 

 

For the spine to serve as the “backbone” of effective movements a skier 

should employ the strength of the core muscles in the torso. The spine needs 

to remain aligned in its most biomechanically effective stance to resist strong 

forces.

While	the	flexibility	of	the	spine	is	an	asset,	it	also	means	the	ability	to	flex,	

extend and twist may move the spine into a weaker position. That is why a 

functionally strong core is vital to skiing. When a skiers core muscles support 

the vertebrae and stabilise the core, then the limbs can move effectively in 

opposition to the spine.

4.3 JOINTS
Joints are the place where two bones meet. All bones, except for the hyoid 

bone in the neck, form a joint with another bone. Joints hold the bones 

together and allow the rigid skeleton to move.

4.3.1  TYPES OF JOINTS MOST RELEVANT TO SKIING:

As stated above, some joints can move in one plane of movement while 

others can move in all three. The range of movement of a joint is the distance 

it is capable of moving along the direction of its plane(s) of movement. 

• ball-and-socket joints – These joints have a wider range of movement 

than other joints, permitting movements in all planes, as well as 

rotational movement around a central axis. Ball and socket joints consist 

of a bone with a slightly egg-shaped head that articulates within the 

cup-shaped cavity of another bone. The hip and shoulder are ball and 

socket joints.
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• gliding joints –These joints allow sliding or back-and-forth motion and 

twisting	movements.	The	articulating	surfaces	are	nearly	flat	or	slightly	

curved.  Most of the joints within the wrist and ankle, as well as those 

between adjacent vertebrae, are gliding joints.

• hinge joint	–	These	joints	flex	and	extend	in	a	single	plane.	The	convex	

surface	of	one	bone	fits	into	the	concave	surface	of	another.		Such	a	

joint resembles the hinge of a door in that it permits movement in one 

plane	only.	The	elbow	is	a	hinge	joint,	while	the	knee	is	a	modified	hinge	

joint as it glides and also allows a minimal amount of rotation.

4.3.2  TYPES OF JOINT MOVEMENTS:

The	joints	move	in	specific	ways	within	their	planes	of	movement	

 

• flexion – bending body parts at a joint so that the angle between them 

decreases and the parts come closer together (bending the leg at the 

knee). Increasing angle with the frontal plane.

• extension – 

straightening body 

parts at a joint 

so that the angle 

between them 

increases and the 

parts move farther 

apart (straightening 

the leg at the knee). 

Decreasing angle 

with the frontal 

plane. 

• abduction – moving 

a body part away 

from the midline 

(lifting the leg away 
Adduction and abduction 



91 4.3

from the body to form an angle with the side of the body). Moving away 

from the sagittal plane.

• adduction – moving a body part toward the midline (returning the leg 

from being away from the body to align with the body). Moving toward 

the sagittal plane. 

• rotation – moving a body part around an axis of a bone, this movement 

occurs in the axial or rotational plane such as twisting the head from 

side to side, turning the femur in the hip socket.  

Medial or internal rotation involves movement, toward the midline 

(inward), whereas lateral or external rotation involves movement in the 

opposite direction, away from the midline (outward).  

• circumduction – moving a limb in a circular manner, this requires a 

combination	of	flexion,	extension,	abduction	and	adduction.	The	ball	

and socket joints of the hip and the shoulder are two of only a few joints 

that are capable of circumduction.

4.3.3  THE ANKLE JOINT AND THE FOOT

The ankle joint (in conjunction with the Subtalar joint) joins the two bones 

of the lower leg (Tibia and Fibula) to the talus bone of the foot these are the 

most used joints for balance in the body. 

The ankle is a hinge joint which, in conjunction with the muscles and 

tendons,	moves	the	foot	down	away	from	the	shin	(plantar	flexion),	and	up	

toward	the	shin	(dorsiflexion).	When	the	lower	leg	is	moved	onto	the	boot	

tongue	while	skiing	the	ankle	movement	is	dorsiflexion.	

Ankle	tension	is	important	for	maintaining	the	flexed	position	that	allows	a	skier	

to	make	subtle,	efficient,	fore	aft,	vertical	and	lateral	movement	adjustments.

The rest of the movements of the ankle and foot – twisting, tipping and side 

to side motion – occur in the complex system of bones in the foot and mostly 

at the subtalar joint.

The subtalar joint in the foot, is a gliding joint below the ankle joint, between 

the talus and the calcaneus bones. 
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The subtalar joint allows for both lateral and rotational motion in the foot.

This motion is also coupled. This means that when rotation of the foot occurs 

lateral movement will also occur and when lateral movement occurs rotation 

will also occur. Utilizing this joint is essential for rotational and lateral 

balance. Without using this joint in skiing holding an edge on hard snow 

becomes impossible. 

The Midtarsal joint in the foot, is a gliding joint crossing the foot between 

the talus and calcaneus bones and the bones of the midfoot. It allows 

minimal amounts of adduction (movement toward the midline of the body) 

and abduction (movement away from the midline of the body) of the foot. 

Pronation and Supination are terms commonly used in reference to the 

position of the foot. Both occur when the foot is weighted.

These are both natural movements of the foot that occur during foot landing 

while running or walking. Pronation is a movement that consists of ankle 

dorsiflexion	combined	with	subtalar	eversion	(lateral	movement)	and	forefoot	

abduction (rotation inwards) of the foot (big toe side rotates down).

Supination	is	a	movement	that	consists	of	ankle	plantar	flexion	combined	

with inversion (lateral movement) and adduction (rotation inwards) of the 

foot (little toe side rotates down).

Dorsiflexion and Plantarflexion
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Eversion – involves movement of the sole of the foot away from the median 

plane. The Foot rolls inward, for example the lateral movements to tip the 

outside ski in a turn onto its inside edge.  

Inversion – involves movement of the sole of the foot toward the median 

plane. The Foot rolls outward, for example the lateral movements to tip the 

inside ski in a turn onto its outside edge.  

These Foot and Ankle movements are at the beginning of the kinetic chain in 

accurate edging movements and are therefore critical to accurate skiing but 

they are restricted by the ski boot, and can be affected by a footbed. Fine 

edge control movements begin in the ankles and ankle tension is essential 

to make the skis hold. Active engagement of the ankle muscles is important 

for changing edges, increasing and decreasing edge angle and therefore 

managing ski performance during the phases of any turn. 

Pronation and Supination / Inversion and Eversion
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4.3.5 THE KNEE JOINT 

The knee joint	is	a	modified	hinge	joint	and	as	the	largest	joint	of	the	body	it	

supports nearly all of the body’s weight.

It connects the femur to the tibia and the patella (knee cap) and as a hinge 

joint	the	knee	joint	allows	the	leg	to	flex	and	extend.

Although the knee is primarily a hinge joint, rotation can occur when the 

knee	starts	to	flex.	The	range	of	rotation	increases	as	the	knee	flexes	toward	

90 degrees, with a maximum internal is 10–15 degrees and external rotation 

of	30–40	degrees.	Knee	flexion	combines	with	rotation	of	the	femur	to	

incline the lower leg and aid angulation 

Structure of the Right Knee Joint
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4.3.6 HIP JOINT

The hip joint is a ball and socket joint made up 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. Technically the femur 

rotates,	abducts,	adducts,	flexes	and	extends	at	the	hip	joint.

The hip joint’s range of movement plays a vital role in skiing. It allows the 

legs to rotate and turn the skis (rotational movement). 

It	allows	the	legs	to	flex	and	extend	(fore	aft	movement	and	pressure	

management). 

It also allows the legs to move sideways, relative to the pelvis, whether by 

moving the leg(s) out to the side or by moving the pelvis sideways, relative to 

the feet (lateral movement - edging). 

Hip flexion and hip extension
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4.3.7 SPINAL COLUMN 

The	vertebral	column	regions	have	varying	ranges	of	movement	of	flexion,	

extension,	lateral	flexion	and	rotation	as	described	in	4.2.1	above.

Movements of the spine

Lateral Flexion

Extension

Rotation

Flexion
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4.4 MUSCLES

In most examples of effective skiing the legs rotate and move laterally under 

a stable upper body. The muscles work with the skeletal structure to produce 

effective skiing.

Muscles	are	bands	of	soft	tissue	fibers	that	contract	and	relax	to	stabilise	or	

move joints. 

The function of muscles is to, produce force and cause bones to move, or 

joints	to	flex,	extend,	rotate	or	move	laterally.	Muscles	function	in	pairs	to	

produce	movement	and	when	the	first	muscle	contracts,	the	second	muscle	

relaxes	to	allow	movement.	When	the	second	muscle	contracts	the	first	

muscle relaxes to allow movement in the opposite direction. The relationship 

between these muscle pairs is referred to as “antagonists.” Muscular 

contraction is felt as muscular tension, during this section the words 

contraction and tension are used interchangeably. 

 

Flexion and extension, abduction and adduction, rotation, supination and 

pronation and eversion and inversion are opposite movements that are 

controlled by muscle pairs.

CONCENTRIC CONTRACTION
A concentric contraction is a type of muscle contraction in which the 

muscles	actively	flex	(the	fibers	shorten)	while	generating	force.	Concentric	

contraction causes the muscle to shorten and change the angle of the joint. 

For example when the hamstring muscles concentrically create tension to 

flex	the	knee.

ECCENTRIC CONTRACTION
During an eccentric contraction the muscle elongates while under tension 

due to an opposing force being greater (such as gravity) than the force 

generated by the muscle. Rather than working to pull a joint in the direction 
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of the muscle contraction, the muscle acts to decelerate the joint at the 

end of a movement, or otherwise control the repositioning of a load. This 

can occur involuntarily (when attempting to move a weight too heavy for 

the muscle to lift) or voluntarily (when the muscle is smoothing out a 

movement).

 

Eccentric contractions normally occur as a braking force in opposition to a 

concentric contraction to protect joints from damage. During virtually any 

routine movement, eccentric contractions assist in keeping motions smooth, 

but can also slow rapid movements, e.g. in skiing, smoothing out the vertical 

movements	-	flexion	and	extension.

Muscles of the human body
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ISOMETRIC CONTRACTION
An isometric contraction of a muscle generates force without changing length, 

e.g. the muscles of the hand and forearm grip the ski pole, and after the pole 

has been gripped the joints of the hand do not move, but muscles generate 

sufficient	force	to	prevent	the	pole	from	being	dropped.

Isometric contraction of the core is crucial for maintaining a stable upper 

body while skiing. Increased forces due to turning or terrain variations can 

compromise spinal stability so functional tension in the core stabilises the spine 

and pelvis. To maintain this strength and stability, a skier must increase the 

tension by isometrically contracting the core muscles.

Skiing requires a blend of all three types of muscular contraction, often 

simultaneously. Forces acting on a skier change constantly in both magnitude 

and direction. To manage and stay aligned with these changes skiers must 

engage varying forms of muscular contraction and balance them with opposing 

muscle groups.

For example a skier resisting the force from the snow during the control phase 

of a turn is concentrically contracting the lateral quadriceps while eccentrically 

contracting the hamstrings. 

Two	processes	by	which	muscles	create	contraction	are	voluntary	or	reflexive.	

When	a	skier	completes	a	turn	on	gentle	groomed	terrain,	leg	flexion	may	be	

voluntary. However, when skiing the zipper line of a mogul run, the legs most 

often	flex	reflexively	in	an	automatic	response	to	absorb	the	terrain.

Any muscular contraction requires a stimulus. Flexing the ankles to move 

forward	and	pressure	the	front	of	the	skis	requires	flexion	of	the	tibialis	anterior	

muscle on the front of the lower leg, near the shin. This happens in response to 

a brain signal and electrical impulse through the nervous system that causes the 

muscle to contract. This signal stimulates the nerves in the muscle by a process 

called innervation. Any type of muscular contraction or change in tension, 

whether	voluntary	or	reflexive,	requires	innervation.	Competent	skiers	maintain	

a functional degree of tension to some degree at all times in order to stimulate 

(or innervate) the muscle groups required for management of, and reaction to, 
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forces. This functional tension allows a skier to react more quickly, adapting to 

ever changing speeds, terrain, and snow conditions.

In general, skiing with functional tension describes having a degree of tension in 

the following muscles and muscle groups used in skiing. 

4.4.1 MUSCLES OF THE LOWER LEGS 

The muscles of the lower legs control foot and ankle movements. As the ankle 

is in direct contact with the ski boot and the ski boot is the lever that transmits 

forces to the skis, ankle movements are important for fore/aft, lateral (edging 

and weight shifting) movements. Many of the following muscles of the lower legs 

also	work	to	maintain	an	athletic	stance	and	aid	in	knee	flexion.

The Tibialis Anterior – is on the outside of the tibia and is primarily 

responsible	for	ankle	flexion	or	dorsiflexion.	The	function	of	dorsiflexion	

(lifting the top of the foot toward the shin) is essential for managing fore/aft 

movement and to stabilise the leg and foot on uneven ground. These muscles 

are most active during short turns and bump skiing.

As	mentioned	above		ankle	dorsiflexion	combined	with	subtalar	eversion	

and forefoot abduction of the foot) causes Pronation of the foot (big toe 

side rotates down) the tibialis anterior plays an essential role in the lateral 

movements to engage the inside edge of the outside ski.

The Gastrocnemius and Soleus – these two muscles on the back of the 

lower leg constitute the calf muscle. They are powerful muscles and play an 

important role in skiing.

• the gastrocnemius	flexes	the	knee	joint,	and	develops	muscular	tension.	

•  the soleus plays an important role in maintaining standing posture because 

if not for its constant pull, the body would fall forward. 

When	these	both	extend	they	plantar	flex	the	ankle.	Plantar	flexion	presses	

the ball of the foot into the boot.

The Peroneus Longus and Brevis – are on the outer side of the calf/lower leg 

and evert the ankle at the subtalar joint. These are the primary muscles in 

the lower leg used to engage and hold the inside edge of the outside ski. 
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4.4.2 MUSCLES OF THE UPPER LEGS, PELVIS AND HIP JOINT 

The muscles in the upper leg and hip joint play important roles in rotation 

of and edging the skis as well as fore aft and lateral balance and vertical 

movement. The pelvis is part of the upper body and many of the muscles in 

the pelvic area can also be described as part of the core. 

 The Gluteus Maximus – among other muscles, help stabilise both the pelvis 

and upper body.  

Muscles around the pelvis control the hip joint, which moves in all directions 

in a complex relationship of muscular actions and ranges of motion. 

Below these muscles are grouped into categories of movement: 

EXTENSION:

These muscles play an important role in all extension movements, and in 

managing pressure coming from the snow. They also help to control the rate 

and	range	of	flexion.

•  knee extensors – Quadriceps Femoris is a large muscle group consisting 

of four muscles on the front of the thigh which act together to extend or 

straighten the leg

•  hip extensors – these enable movement of the thigh behind the torso. 

In	skiing	these	muscles,	while	in	active	contraction,	will	lessen	flexion	in	

the legs.

•  gluteus maximus – sometimes referred to informally as the “glutes” is the 

main extensor muscle of the hip joint. These large muscles are posterior 

(back of) pelvis and are  responsible for maintaining the torso in an upright 

posture. Strong glutes are important to resist the powerful forces of skiing.

•  hamstrings – are three posterior (back of) thigh muscles. The function of 

these	muscles	is	to	flex	the	knee	joint,	adduct	the	leg,	and	extend	the	hip	

joint to move the femur behind the torso.

4.4
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FLEXION: 

These	muscles	play	an	important	role	in	all	flexion	movements,	and	in	

managing pressure.

These muscles also help to control the rate and range of extension.

•  knee flexors – hamstrings these muscles act together to bend the knee. 

The hamstrings also provide stability at the knee joint helping the anterior 

cruciate ligament to prevent forward movement of the tibia on the femur. 

The	hamstrings	oppose	the	quadriceps	to	flex	the	leg.

•  hip flexors –	this	group	of	muscles	act	to	flex	the	femur	towards	the	pelvis	

i.e. pull the knee upward. They are located at the front of the abdomen and 

leg	and	in	skiing	they	are	used	in	flexion	movements.

•  rectus femoris – one of the four Quadriceps muscles and the only one that 

crosses	the	hip	joint,	this	enables	it	to	operate	as	a	hip	flexor	as	well	as	a	

knee extensor 

•  Iiiopsoas – found on the front of the femur through to top of the pelvis The 

function	of	this	is	hip	flexion,	which	means	bringing	the	femur	up	towards	

the torso or moving the torso towards the femur.

•  satorious – found on the inside of the femur, the longest muscle in the 

body	functions	as	an	important	flexor	and	rotator	of	the	femur	at	the	hip	

joint. The sartorius muscle is so long that it crosses and acts upon both 

the hip and knee joints. Acting on the hip joint, the sartorius works as a 

flexor,	abductor,	and	lateral	rotator	of	the	femur	with	the	assistance	of	the	

other	major	muscles	of	the	hip.	At	the	knee	joint	the	sartorius	helps	to	flex	

the leg. Combining all of these functions into one movement, the sartorius 

pulls the foot and ankle toward knee of the opposite leg. 

•  hip rotators – this group of muscles are found at the posterior (back) of 

the pelvis and into the upper femur. The hip medial (inside) and lateral 

(outside) rotators are very important in balancing and supporting the 

other movements of the hip joint. They help stabilise the femur in the hip 

socket and these muscles rotate the femur at the hip joint. If the knees are 

pointed towards each other, while standing, the femurs are rotated medially 

(internally). If the knees are pointed away from each other the femurs are 

rotated laterally (externally).
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Rotation of the Femur - whether internally or externally - is one of the main 

ways to control the direction that the skis point. A number of muscles play a 

supportive role in rotation of the femurs.

This is a list of the main muscles:

Internal Rotation 

• gluteus minimus 

• tensor fasciae latae 

• adductor minimus, adductor longus, pectineus

External Rotation 

• gluteus maximus 

• gluteus medius 

• sartorius 

• adductor brevis and magnus  

Hip Abductors – these muscles enable the leg to move away from the midline 

of the body. In combination with the hip adductors (inner thigh) these 

muscles aid in lateral balance and in aligning the skeletal structure with the 

forces acting on it. They also play an important role in rotation of the the 

legs to turn the skis . 

• gluteus  

• medius 

• sartorius 

Hip Adductors – these are the inner thigh muscles and enable the legs to 

move toward the midline of the body. These muscles help aid in lateral 

balance in that they keep the skiers COG in alignment with the inside edge 

of the outside ski. They also play an important role in rotation of the legs to 

turn to skis.

• adductor Longus 

• adductor Brevis 

• adductor Magnus 

In most examples of effective skiing the legs turn and move laterally under a 

stable upper body. 
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4.4.4 MUSCLES OF THE TORSO AND CORE

Torso muscles are commonly referred to as “the core” muscles. Recall that the 

spine, and therefore the torso, is inherently unstable. The primary purpose of the 

core muscles is to add stability to this structure, allowing a skier to accurately 

make adjustments for balance. Core muscles also create the torque required to 

rotate and make lateral movements of the legs as needed.

Torso Muscles - Overview

These muscles stabilise the spine and therefore the whole torso. In skiing 

they are responsible for enabling skiers to maintain fore/aft and lateral 

balance and providing a stable upper body to facilitate rotation of the legs.

4.4.5 ABDOMINAL MUSCLES - THE CORE

The abdominal muscles are a group of six muscles that extend from various 

places on the ribs to various places on the pelvis. Together these muscles 

make up the “natural belt” which provides stabilisation for the lower back, 

as well as enabling movement in the torso. These muscles must be engaged 

for a stable upper body and they also assist in the breathing process.  

The more structurally deeper and closer to the spine the particular 

abdominal muscle is, the more effect it has over stablisation of the torso.

From	deep	to	superficial	the	abdominal	muscles	are:

•  Transverse Abdominal – the deepest abdominal muscle and has the most 

effect on stabilising the lumbar spine.The transverse abdominal runs from 

the sides of the torso (lateral) to the front of the torso (anterior).

•  Internal Obliques (x2) and External Obliques (x2) – these two pairs of 

abdominal muscles are on each side of the torso. The external obliques are 

more	superficial.	Both	sets	of	obliques	affect	stabilisation	of	the	core,	but	

slightly	less	because	of	their	more	superficial	position.	They	are	involved	in	

rotation	and	lateral	flexion	movements	of	the	spine.

4.4
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•  Rectus Abdominis	–	often	called	the	“six	pack”	is	the	most	superficial	of	

the	abdominal	muscles.	It	is	a	long	flat	muscle,	which	extends	along	the	

length of the front of the abdomen and together with the external obliques 

affects stabilisation of the core, but not as much as the deeper abdominal 

muscles.	This	muscle	is	responsible	for	flexing	the	lumbar	spine	and	as	

such maintaining accurate alignment of the pelvis.

MUSCLES OF THE UPPER TORSO

•  Latissimus Dorsi – this powerful muscle group on the lower back is 

responsible	lateral	flexion	and	rotation	of	the	spine.	These	are	also	

responsible for adduction, extension and internal rotation of the arm.  

•  Trapezius – This muscle primarily affects movements of the arms and 

shoulders a triangular shaped muscle that runs from the centre of the back 

up to the neck and across the shoulder blades. This helps to maintain good 

posture for the upper spine, neck and head.

•  Rhomboids – these muscles run from the base of the neck to the shoulder 

blade and help to hold the shoulders back and maintain good posture.

•  Shoulder Muscles – in skiing the shoulder muscles are important for good 

posture and stability of the torso and arms and consist of:

•  Deltoid Muscles – which wrap right around the top of the shoulders giving 

the shoulders versatility and a greater range of movement.

•  Rotator Cuff Muscles – these are located beneath the shoulder and help 

hold the arms in place.

CHEST MUSCLES

•  Pectorals – these run across the surface of the chest and in skiing help to 

stabilise the upper body including the arms.

4.4
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ARM MUSCLES    

•  Biceps	–	located	at	the	front	of	the	upper	arm	and	used	to	flex	the	arm	at	

the elbow. In skiing used together with the forearm muscles and wrist in 

the pole swing.

•  Triceps – located at the back of the upper arms, these muscles oppose the 

biceps and come into play to extend the arm.

4.4.6 MUSCLES OF THE BACK

These muscles and muscle groups also form part of the core. They play an 

important role in stabilising and controlling movements of the upper body 

and therefore play and essential role in balancing movements.

These muscles extend and rotate the spinal vertebrae. 

•  The Spinal Extensors are attached to the back of the spine the  spinal 

extensors are a set of muscles that straighten and rotate the back. and 

enable standing up and lifting objects. The extensors counterbalance the 

action of the abdominals.

•  Erector Spinae is not just one muscle, but a group of muscles and tendons 

which run more or less the length of the spine on both sides from the 

sacrum or sacral region to the base of the skull. These muscles lie on either 

side of the vertebrae column and extend throughout the lumbar, thoracic, 

and cervical regions (lower, middle, and upper back and the neck).

•  The Spinal Flexors are in the front of the spine and include the abdominal 

muscles.	These	muscles	when	contracting	concentrically	enable	flexion	or	

forward bend. They are important in lifting and controlling the arch in the 

lower back.

All	torso	flexors	and	extensors	can	produce	lateral	flexion	of	the	spine	when	

acting unilaterally.

4.4
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NOTES
•  Multifidus - these are thin muscles on either side of the vertebrae, 

from the sacrum to the cervical region. These muscles are responsible 

for stablisation of the joints within the spine in particular for initial 

stabilisation of the lumbar spine during physical physical activity i.e. 

stabilisation before any movement of the arms or legs occurs. Engagement 

of these muscles allows force to be directed over a larger area. In doing so, 

they help protect the discs that cushion spinal vertebrae.

4.5 CONNECTORS AND 
CUSHIONS

In addition to the muscles there are other soft tissues that help support, 

connect, body parts or separate different types of tissues and organs. The 

two kinds of connective tissue most commonly referred to in skiing are 

ligaments and tendons. Tendons and ligaments are both made of collagen.

A ligament	is	a	band	of	tough,	dense,	fibrous	tissue	connecting	bones	to	

other bones.

Ligaments are important components of both structural and joint stability. 

For example the anterior cruciate ligament (ACL) is a large ligament 

connecting the back of the femur to the front of tibia. When the hamstring 

stretches past an effective point, the ACL is one of the primary ligaments 

that serves to maintain knee joint stability.

Tendons	are	the	tough	fibrous	cords	that	connect	bone	to	muscle.	When	a	

muscle tenses, it applies force, pulling the tendon(s) connecting a muscle 

or muscle group to a bone. As force is transmitted through the tendon to the 

bone	a	joint	flexes	or	extends.	Tendons	also	have	elastic	qualities,	which	help	

to manage forces acting on the body and aid in stability .

Cartilage forms the slippery surface of the bone ends in the joints.

4.5
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This	technical	section	presents	the	progressions	from	first	time	through	

to expert skier. It focuses on skiing on groomed terrain and includes a 

description of how the ski interacts with the snow, the movement focuses, 

and an outline of the progressional steps needed to develop an appropriate 

lesson plan. Situational skiing – hard pack, bumps, powder, steeps and 

variable off-piste, is covered in the next chapter.

5.1 THE THREE PHASE TURN
A three phase model is used to describe the turn, each turn phase has 

specific	outcomes,	with	an	understanding	of	these	ideal	outcomes	instructors	

will have the ability to break the turn down into separate parts and describe 

and analyse what happens relative to the ideal. 

It is important to note that these 3 phases may not always be in 3 equal 

parts,	and	that	the	skier	will	be	in	a	particular	phase	until	the	specified	

outcomes mentioned below have been achieved. 

THE PROGRESSION FROM 
FIRST TIME TO EXPERT SKIING

5.1

5



111 5.1

5
INITIATION OR BUILDING PHASE
The ideal performance during this phase is controlling the path of the Centre 

of Gravity. Letting the legs realign with the body and allowing the skis to 

create a platform while the skier remains balanced.

CONTROL OR SHAPING PHASE
The ideal performance during this phase will see the skier balance with or 

against the forces they have created, while making a positive direction change.

COMPLETION OR RELEASE PHASE
The ideal performance during this phase is controlling the direction and 

height of the Centre of Gravity as the skier manages the release of forces, 

this will allow a disciplined transition between turns. 

The three phase turn
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5.2 THE FIRST TIME SKIER
5.2.1 INTRODUCTION TO SKIING

Skiers learn about:

• ski equipment – how to adjust the boots for comfort and performance, how 

to put on/take off the skis

• the environment – snow, terrain, weather, safety factors

• moving	around	on	the	skis	on	flat	terrain

• an athletic stance that allows mobility in all four movements

Athletic stance
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Movement Focus

• fore/aft – creating balance along the length of the entire foot

• rotational - ability to turn the legs

• lateral – ability to tip the feet and legs from side to side and balance from 

foot to foot

• vertical - range of movement through ankle, knee, hip and spine

Terrain 

• the	ideal	terrain	for	skiers	at	this	level	is	a	large	flat	area

TEACHING FOCUS

TECHNICAL: Introduce the four movements and the athletic stance.

TACTICAL:	 	Using	flat	terrain	is	key.	Give	your	students	tools	to	help	them	

navigate	flat	terrain.

BENEFIT:  This gets students moving around while getting used to their 

equipment in a safe environment

5.2.2 STRAIGHT RUNS

A straight run is when skiers slide down the hill with the skis parallel while

maintaining balance. It is used to develop a good athletic stance which is

fundamental to the skier’s success, making it easier to learn and develop the

movements of skiing.

Ski/Snow Interaction

• the	skis	are	parallel	and	flat	to	the	snow

• the skis are weighted from the centre

• the skis are approximately hip width apart
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Movement focus

• fore/aft – creating balance over the whole of the feet

• lateral 

- creating balance from foot to foot 

-  creating balance on both feet resulting in the centre of gravity remaining 

centered between the feet 

Terrain

• the	ideal	terrain	is	a	gentle	slope	with	a	flat	or	uphill	run	out

Gliding wedge
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TEACHING FOCUS

TECHNICAL:  Use fore / aft, vertical and lateral movement to develop an 

athletic stance while sliding.

TACTICAL:	 		Use	a	gentle	slope	with	a	flat	or	uphill	run	off.	Slow	speed	is	

important for your students to have success.

BENEFIT:	 	This	gives	your	students	their	first	sense	of	balance	as	they	

slide	on	snow	for	the	first	time.

5.2.3 GLIDING WEDGE

A gliding wedge is created by blending lateral and rotational movements of

the legs to form a wedge shape with the skis.

A gliding wedge allows skiers to:

• increase their stability due to the feet being moved further apart, creating a 

wider base of support

• create steering angles, this is the difference in direction of each ski and the 

direction of the skiers’ momentum and introduces leg rotation

• create edge angles through abduction, and introduces the skier to angulation.

• control speed, the wedge shape creates more friction because the edges are 

engaged with the snow.

SKI/SNOW INTERACTION

• the skis are rotated and tipped at the same rate and time and for the same 

duration to create a symmetrical wedge shape

• inside edges of the skis are engaged due to lateral displacement of the skis 

creating an edge angle

• the combination of the wedge shape and the edge engagement creates 

friction against the snow while moving

Movement Focus

• lateral – legs are abducted. This creates inclination of the legs and 

angulation at the hip joint. The skier will be balanced on the inside edge of 

both skis. The centre of gravity remains between the feet.



1165.3

• rotational – femurs are rotated inwards with the pivot point being under the 

feet.

• lateral and rotational movements of the legs movements should occur 

simultaneously.

Terrain

• the	best	terrain	is	a	gentle	slope	with	a	flat	or	uphill	run	out.	Introducing	

the wedge should ideally be taught on the same terrain as straight runs.

TEACHING FOCUS

TECHNICAL:  Introduce rotational and lateral movements of the legs to 

create the wedge shape.

TACTICAL:   Ask your students to feel the inside arch of both feet, ask 

students to vary the size of the wedge to feel varying speeds. 

BENEFIT:   This gives your students a sense of control and creating the wedge sets 

up	opposing	steering	angles,	this	is	the	first	step	towards	turning.

5.3 WEDGE TURNS
Turning is a more effective method of speed control than skiing straight down

the fall line in a wedge. Speed control becomes a result of direction changes

rather than wedge size. Once mastered the wedge turn will allow skiers to

access more terrain.

5.3.1 SHALLOW WEDGE TURNS

This	is	the	first	step	in	the	learning	to	turn	process.	A	consistent	gliding

wedge is maintained with the skis and the skier will make shallow turns.

Speed control is still a result of the gliding wedge.

 

SKI/SNOW INTERACTION

• the skis will maintain a consistent wedge shape throughout the turn

• slight edge angle is created due to the shape of the wedge
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• the skis are on inside (opposing) edges

• the skis will turn across the fall line at a slow and consistent rate

• ski/snow pressure will increase slightly on the outside ski in the completion 

phase

• the wedge shape controls speed

Movement Focus

• rotational – while maintaining a gliding wedge both femurs will be rotated 

in the desired direction of travel, the pivot point for this rotational effort 

is the centre of the foot, the upper body will remain stable, creating some 

rotational separation between the upper and lower body. The range and the 

duration of the rotation will dictate the size and shape of the turns.
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Terrain

•  a gentle beginner slope. The ideal terrain is that on which the skiers are 

able to maintain a gliding wedge and control their speed.

 

TEACHING FOCUS

TECHNICAL:  Develop rotational movements of the legs to initiate a direction 

change, while maintaining a stable upper body.

TACTICAL:  Ask your students to ‘point their skis where they would like to 

go’ by using a Skiing Approach. 

BENEFIT:   Turning will allow your students to control and navigate 

themselves around the beginner area.

5.3.2 BASIC WEDGE TURNS

A basic wedge turn is created by increasing the duration of the turning skills

learned in the shallow wedge turn. Turn shape will slowly increase until the

skier	is	able	to	turn	to	a	stop.	This	provides	confidence	to	ski	faster	and/or

move to steeper terrain.

 

The initiation of a basic wedge turn
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SKI/SNOW INTERACTION

• the skis will maintain a consistent wedge shape throughout the turn

• slight edge angle is created due to the shape of the wedge

• the skis are on inside (opposing) edges

• ski/snow pressure will increase slightly on the outside ski towards the end 

of the control phase

• speed is controlled by guiding the skis through a steered round turn

 

Movement Focus

• rotational – the movement is the same as the shallow wedge turn but the 

duration of the turning force applied to the skis is increased to turn the 

skis further across the hill

• lateral - Centripedal force increases causing the Centre of Gravity to 

move towards the inside of the turn, focus on maintaining balance on the 

outside ski through angulation of the upper body

• rotational - Focus on turning the legs under a stable upper body to 

strengthen balance towards outside ski through the completion of the turn

 

Terrain

• ideally taught on easy green terrain

 

TEACHING FOCUS

TECHNICAL:   Strengthen rotational movements and increase the duration of 

rotational movement to create a round turnshape.

TACTICAL:  Using a skiing approach to increase the size of your students turn 

shape while skiing and slowly increase the duration of rotation.

BENEFIT:  With the ability to feel and understand that turnshape will control 

speed then the student will have more control, and is on their 

way to skiing on longer, steeper terrain. 

5.3.3 ADVANCED WEDGE TURNS

This is a steered turn where the skis are held in a gliding wedge throughout

the turn. Lateral movements are developed to give the skier more edge
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engagement through the control and completion phases while vertical

movements are used to blend lateral and rotational movements and aid with

rhythm. Skiers at this level are travelling at a faster speed than in the basic

wedge turn, the addition of lateral and vertical movements allows them to

deal with the forces created by this increased speed.

An advanced wedge turn gives more speed control and allows skiers to go to

steeper terrain.

 

SKI/SNOW INTERACTION

• the skis maintain a consistent gliding wedge size throughout the turn

• the skis are being guided and will leave a brushed track in the snow

• the pressure on the outside ski will increase slightly and the edge will 

penetrate the snow more during the second half of the control phase and 

throughout the completion phase of the turn, due to lateral movements 

and external forces. This combined with an increase in speed, will utilise 

ski design.

• new	inside	ski	will	flatten	slightly	during	initiation	phase

Movement Focus

• slight increase in speed of travel while maintaining a round turn shape

• lateral – the centre of gravity moves slightly further to the inside of the 

outside foot during the second half of the control phase and throughout 

the completion phase of the turn due to the increased centripetal force, 

angulation of the upper body will help maintain balance on outside ski.

• vertical	–	flexion	is	used	during	the	second	half	of	the	control	phase	

and the completion phase to aid in the blending of rotational and lateral 

movements balancing the upper body towards the outside ski. 

• vertical – extension is used during the initiation, to help realign the legs 

and	upper	body	rotationally	and	laterally.	This	flattens	the	skis	and	assists	

in shifting weight from foot to foot to attain even weight on both feet. 

Terrain

• ideally introduced on easy green terrain with the goal of progressing to 

steeper green terrain
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DEVELOPING AN ADVANCED WEDGE TURN  
– FOCUS LATERAL MOVEMENT

Lateral movement is introduced through the second half of the control and

completion phases of the turn. This is accomplished through angulation of

the upper body, aligning the torso towards the outside ski. It strengthens

rotational movement and allows skiers to better deal with the forces acting

on them as they turn across the hill. Being more balanced on the outside

ski allows that ski to penetrate the snow and creates edge engagement. This

balance on the inside edge of the outside ski enables utilisation of the ski

design to aid (or strengthen) turning.

 

TEACHING FOCUS

TECHNICAL:  Introduce lateral balance towards the outside ski in the 

completion phase.

TACTICAL:  Increase the size of your students turn shape while skiing a 

little faster, use a guided discovery approach to develop an 

understanding of forces and lateral balance.

BENEFIT:  With the ability to balance laterally over the outside ski 

your students will feel a greater sense of stability. Also this 

balanced and slightly separated position is the most functional 

place for them to stand, it allows for continued and stronger 

leg rotation.

DEVELOPING AN ADVANCED WEDGE TURN  
– FOCUS VERTICAL MOVEMENT

Vertical movement is used to aid and blend the other three movements, and

create	rhythm	and	flow.

Flexion through the control and completion phases of the turn allows the

skier to:

• balance on the outside ski more effectively

•  lower the centre of gravity to better deal with the forces created by turning 

across the hill

5.3
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• create stronger rotation

• maintain effective fore/aft balance

Extension at the initiation and through to the middle of the control phase

allows skiers to:

• more effectively redistribute weight over both skis

•	flatten	the	new	inside	ski	on	the	snow	allowing	it	to	be	rotated	more	easily

• maintain effective fore/aft balance

Once vertical movement is added skiers will be able to make a round wedge

turn using all four movements of skiing. Vertical movement will aid the other

movements to create an advanced wedge turn that will allow skiers to ski

faster and to ski on steeper terrain.

To achieve this skiers need to:

•	move	vertically	(flex	and	extend)	using	the	ankle,	knee	and	hip	joints

•  time their vertical movements so that:

	 	-		flexion	begins	in	the	middle	of	the	control	phase	and	continues 

through to the completion of the turn and

 -  extension begins at turn initiation and continues through to the 

middle of the control phase

 

TEACHING FOCUS

TECHNICAL:	 	Introduce	flexion	through	the	second	half	of	the	turn,	then	

extension	through	the	first	half	of	the	turn.	Flexion	helps	

strengthen rotational movement. Extension helps re-centre the 

CoG	over	the	BoS	while	flattening	the	skis	making	them	easier	to	

turn, in the new direction. 

TACTICAL:  Using speed to encourage a change in the forces experienced and 

therefore range of movement. Exercises that focus on timing.

BENEFIT:  Learning how to incorporate vertical movement will allow your 

students	to	create	rhythm	and	flow	in	their	skiing	and	understand	

how all the 4 movements blend together to create good skiing.  

5.3
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5.4 WEDGE PARALLEL TURNS
A wedge parallel turn has elements of both wedge and parallel turns. The

turn is initiated in a wedge and during the turn the skis become parallel.

Initially this parallel relationship may happen in the completion phase of

the	turn	but	as	the	skier	develops	more	skills,	becomes	more	confident,	skis

faster and on steeper terrain the skis may become parallel earlier in the turn.

The wedge parallel turn is the step between wedge turns and parallel turns.

On	steeper	terrain	or	at	faster	speeds	it	is	difficult	to	maintain	a	wedge

relationship with the skis because the centre of gravity is more inside the

turn and it becomes more natural and easier to ski with the skis parallel. As

the path of the centre of gravity moves further inside the turn the edge angle

of the inside ski decreases and it becomes easier to rotate to parallel.

 

SKI/SNOW INTERACTION

• the outside ski steers faster than the inside ski during turn initiation to 

create a wedge

• the	edge	angle	on	the	inside	ski	flattens	then	changes	to	match	the	edge	

angle of the outside ski

• the inside ski steers faster than outside ski to create the parallel 

relationship

• the skis are actively edged during the control phase of the turn resulting in 

an increase in pressure under the outside ski due to increased speed, and 

external forces

 

Movement Focus

• lateral 

 –   more active and precise angulation of the upper body is required to 

balance on the outside ski.

	 –		active	movement	of	the	inside	leg	to	aid	in	flattening,	and	changing	

the edge of the inside ski.

5.4
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• rotational –  to create the parallel relationship the inside leg is steered at a 

faster rate than the outside leg. To recreate the wedge during 

the initiation phase of the turn the new outside leg is steered 

at a faster rate than the inside leg.

 

Terrain

• ideally will be introduced on green terrain but will progress on to blue 

terrain as the skill level of the skier increases

5.4.1 INTRODUCTION TO A WEDGE PARALLEL TURN

To make a wedge parallel turn skiers are going to improve their precision by

changing the timing and rate of lateral and rotational movements. Speed and

terrain are important tactical factors when developing a wedge parallel turn.

Lateral Movement

As skiers travel faster across the snow in an arc, centripetal force is

increased. This creates more force against the outside ski which the skier

experiences as pressure, causing them to feel as if they are being pulled to

the outside of the turn.

With the increase of forces acting on them the skiers lateral balance needs to

be more precise to allow them to balance on the inside edge of the outside

ski. As centripetal force increases, the centre of gravity will move more

toward the inside of the turn and the upper body will adjust to maintain

balance on the inside edge of the outside ski. The result is that the inside

ski	has	less	weight	on	it	than	the	outside	ski	and	the	inside	ski	is	flatter	on

the snow. When introducing a Wedge Parallel turn the skis will only become 

parallel in the completion of the turn and the lateral balancing needs to start 

to happen earlier than in a wedge turn.
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A wedge parallel turn
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Rotational Movement

The focus is on the rate and timing of the rotational movement of the inside 

ski. Both skis are always being steered through the turn but as the inside ski 

becomes	lighter	and	flatter,	as	a	result	of	the	centre	of	gravity	moving	inside	

the turn and the outside ski being pressured, it can be steered at a faster 

rate.	An	increase	of	the	rate	of	rotation	as	the	ski	flattens	will	allow

the inside ski to become parallel to the outside ski. When introducing the 

Wedge Parallel the skis will become parallel through the completion phase 

flexion	can	be	used	to	strengthen	the	rotational	movement.

 

TEACHING FOCUS

TECHNICAL:  Laterally balance on the outside ski earlier to create earlier 

grip, allowing the CoG to move slightly further inside the BoS, 

flattening	the	inside	ski,	therefore	making	it	easier	to	steer	at	

a faster rate

TACTICAL:  Skiing faster with a smaller wedge will increase the forces 

acting against the outside ski, increasing speed will move the 

CoG	further	inside	the	turn	flattening	the	inside	ski.	

BENEFIT:	 	More	natural	way	to	ski,	the	first	step	towards	becoming	a	

parallel skier.

5.4.2 ADVANCED WEDGE PARALLEL TURN

When a skier is making a wedge parallel turn then the next step is to

teach the same lateral and rotational skills as were used for introducing 

a wedge parallel, but now these movements need to be timed to start 

happening earlier in the turn.

The exact timing of this movement is dependent on the ability of the

skier, speed and terrain. The earlier the skier balances on the outside ski the

earlier the inside ski will be able to become parallel.

 

5.4
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Lateral Movement

As skiers are now travelling faster, and may be comfortable on steeper 

terrain, the forces will increase further. They will feel a greater pull to the 

outside of the turn and they will feel this pull earlier in the turn. In an 

advanced wedge parallel turn, this will be happening above the fall line, and 

into the initiation of the turn. The mechanics and movements of the wedge 

parallel turn remain the same, it all just happens earlier.

It is important to note that the path of travel of the centre of gravity will

always be to the inside of the turn. For the skier to balance on the inside

edge of the outside ski early in the turn (initiation phase) the centre of

gravity will have moved down the slope. This means that the timing of the

lateral balance in relation to vertical movement will change. At slower speeds

the	lateral	balance	will	occur	while	skiers	are	flexing	but	as	speed	increases

they will change to balancing laterally while extending.

  

Rotational Movement

An	increase	of	the	rate	of	steering	of	the	inside	ski	as	it	flattens	will	allow	

the skis to become parallel earlier in the turn.

It is worth noting that as the skis are now parallel earlier, the size and 

duration of the wedge at the initiation of the turn can be very minimal.

  

TEACHING FOCUS

TECHNICAL:  Lateral and rotational movements are made earlier in the turn, 

these movements need to be timed with extension.

TACTICAL:  Skiing at a speed that will achieve an earlier lateral balance 

naturally, making students aware that it is happening above 

the fall line.

BENEFIT:  A much more natural way to ski and this is taking students 

very close to being fully parallel.  

5.4
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5.4.3 DEVELOPING GRIP IN A WEDGE PARALLEL TURN

As the skis are parallel for a longer duration there needs to be an emphasis

on developing grip earlier in the turn.

For skiers to develop their skiing on to a parallel turn a higher edge angle is

needed in the second half of the turn to create a platform for more precise balance.

 

Lateral Movement

•  more precise and accurate movements of the legs are needed

•  edge angle continues to increase during the control phase through inward 

movement of the legs creating greater angulation

•  the lateral movements of the legs will be facilitated by a combination of 

lateral and rotational movements of the femurs. This movement is accurate 

but executed in a relatively small range.

•  as the legs incline in it is important to maintain precise balance on the 

outside ski, a stable upper body will aid this

Rotational Movement

•  as the skiers are travelling at a faster speed the centre of gravity is further 

inside the turn and the legs are tipping the skis onto a higher edge angle

•  a greater muscular intensity of leg rotation will be required to guide the 

skis through the desired arc

• ski design will be aiding the skier to follow a smooth round turnshape

TEACHING FOCUS

TECHNICAL:  Use lateral leg movement to increase edge angle and grip in the 

control phase. Increased grip in the control phase will allow the 

ski design to take effect aiding the leg steering to maintain a 

round turn shape.

TACTICAL:  Ensure the students are skiing fast enough to increase the range 

of lateral movements of the legs to get grip in the control phase.

BENEFIT:  More control of the turn shape through the control phase, setting 

the students up with a platform required to make a parallel 

initiation. 

5.4
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5.5 PARALLEL TURNS
Skiing parallel is more biomechanically natural and comfortable than

skiing in a wedge. Parallel turns are the goal of many skiers. Parallel turns

are	created	by	flattening	and	steering	both	skis	at	the	same	time	during

the initiation of the turn. This will allow the skis to maintain a parallel

relationship throughout the turn. Once mastered parallel turns open up an 

increased variety of turn size and terrain for skiers.

To successfully ski in parallel the skier needs to be generally skiing faster

than	a	wedge	parallel	skier	to	allow	the	skis	to	be	simultaneously	flattened

and turned while maintaining balance.

For the skis to be released and turned simultaneously during the initiation of

the turn, the skier needs to ensure that they have an athletic stance and can

maintain muscular tension so that they have the ability to tip and rotate both

legs at the same time.

5.5

The Initiation of a parallel turn
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SKI/SNOW INTERACTION

• the skis are parallel throughout the turn

•		simultaneous	flattening	of	the	skis	begins	towards	the	end	of	the	Completion	

phase	of	the	old	turn	and	the	skis	become	flat	to	the	snow	towards	the	end	of	

the Initiation

•  as the skis move through Completion and into Initiation the new outside ski is 

balanced on as the edges release 

•  in the Control phase the edge angle of both skis will increase to develop grip 

as the skis are actively steered

Movement Focus

• lateral  -  a positive foot to foot weight shift starting during the completion 

of the old turn is required to balance on the new outside ski

    -  this will allow the skier to maintain balance as the skis begin 

flattening	simultaneously.	A	positive	and	active	muscular	use	of	

the legs and core will facilitate this.

• vertical -  fore-aft balance is maintained by directing the extension with the 

direction of travel of the skis

• rotational –  to maintain a parallel relationship with the skis, both skis 

need to be steered in the same direction at the same time 

throughout the turn.

Terrain

• ideally introduced on easy blue terrain, progressing to all blue terrain

5.5.1  BASIC PARALLEL INITIATION  
- FORCES, WEIGHT SHIFT, FORE AFT

 

To develop a basic parallel turn the initial focus is on the timing of lateral

and	vertical	movements.	The	skier	will	now	begin	flattening	both	skis

simultaneously by using an earlier and more positive weight shift to the new

outside ski, this will bring the centre of gravity over the base of support.

The	flattening	is	a	lateral	movement	which	is	aided	with	accurate	vertical

movement at the start of the turn.
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Lateral Movement

The goal of the lateral movement during the completion phase of a turn is to

move the centre of gravity from inside the turn to above the base of support.

The	result	will	be	the	simultaneous	flattening	of	the	skis	on	the	snow.

To move the centre of gravity at the start of the turn, an early and more

positive weight shift to the outside ski is required. It is important to use 

vertical movement (extension) to aid lateral movement.

 

Fore Aft Movement

The skier will be travelling at a speed that generates enough force to allow 

for	the	simultaneous	flattening	of	both	skis.	With	this	speed	as	the	skier	

travels from completion through to initiation it is important that the skier 

moves in such a way as to maintain good fore aft balance along the length of 

the ski.

 

TEACHING FOCUS

TECHNICAL:  Develop an earlier re-centring weight shift to the upcoming 

outside ski through vertical and fore/aft movements.

TACTICAL:  Skiing at a speed that is fast enough to increase the forces that 

will allow the skis to remain parallel, use a skiing approach. 

BENEFIT:  More natural way to ski and this will allow the students to access 

more varied terrain.

5.5.2  BASIC PARALLEL INITIATION  
- FLATTEN, ROTATE, TURNSHAPE

Now that the skier is well balanced laterally and fore aft, with a positive 

weight	shift	through	the	transition,	the	skis	will	be	naturally	flattening	as	the	

CoG moves above the BoS.

The skier will now make an active rolling of the ankles and knees down the 

hill. This will keep the pelvis and upper body above the base of support and 

allow the skier to create a new early platform to balance on.

As	the	skis	are	flattening,	controlled	leg	rotation	is	required	to	keep	the	skis	

parallel as they are guided through the turn.
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When the skier is able to initiate the turn in parallel then it is a good time to 

reinforce that a round and progressive turnshape will give the skier more control.

Lateral Movement

The goal of the lateral movement through the transition of a turn is to take 

the	skis	from	one	set	of	edges,	flatten	the	skis	simultaneously,	and	then	

create a platform on the new edges without having the skier lose balance. 

This process will begin at the end of the completion phase with the control 

of the CoG (see above 5.5.1) and will continue into the initiation of the new 

turn. Initially this will happen at the end of the initiation phase, as the skiers 

skill level increases it will start to happen earlier.

The skier will be developing these new lateral skills in the initiation of the 

turn. To do this an active movement of the legs - ankle, knee and femurs - is 

required. There will be an active rolling of the legs down the hill into the new 

turn, this will create a platform that will grip on the snow.
 

Rotational Movement

Simultaneous rotational movement of both legs should be applied to ensure 

that the skis stay parallel.

This requires a focus on the muscular effort required to turn the skis and the

timing and rate of that movement. To keep the skis parallel both skis must

be steered at the same rate and for the same duration.

As	both	skis	flatten	at	the	same	time	the	controlled	rotation	needs	to	be	

continued through all phases of the turn to create a rounded and progressive 

turnshape.  

 

TEACHING FOCUS

TECHNICAL:  Lateral movement of the legs - ankles, knees and femurs tipping 

the skis down the hill into the new turn. Flatten both skis at the 

same, turn both skis at the same time in the same direction.

TACTICAL:  Using a turnshape and speed that will allow for a parallel 

initiation, use analogies and visual cues to highlight both legs 

moving simultaneously.

BENEFIT:  Will allow the students to start to move on to new terrain and 

different size turns.

5.5
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5.5.3  PARALLEL TURNS WITH A POLE TOUCH
 

A pole touch is a swing of the pole from the wrist and forearm. The tip of the

pole touches the snow downhill from the skier during the, or just prior to the

initiation of the turn. Adding the pole touch to the parallel turn gives skiers

some stability at the initiation of the turn and provides some rhythm and

flow,	allowing	them	to	adapt	their	turn	shape	and	attempt	more	challenging	

terrain.

 

SKI/SNOW INTERACTION

• pole swing begins in the control phase of the turn

•	tip	of	the	pole	touches	the	snow	as	the	skis	are	flattening

Movement Focus

The pole swing and touch are not regarded as stand alone movements but

rather as something that aids the co-ordination of the four movements.

Effective hand and arm carriage will be required to allow for a well timed 

pole touch. The movement of the pole swing will come mainly from the wrist 

combined with movement of the fore arm. The pole swing should be smooth 

and controlled.

From a movement perspective the pole touch aids:

•  fore aft – a well placed and timed pole touch encourages the skier to move 

with their skis

•  rotation – a well placed and timed pole touch allows the skier to maintain 

separation

•  lateral – a well-timed and coordinated pole swing and touch will help 

maintain a stable upper body

•  vertical – the timing of the pole swing is coordinated with the rate of 

vertical movement

•  rhythm –  the anticipation and touching of the pole is a timing cue for the 

change of direction of rotational movement

Terrain

Ideally introduced on blue terrain where the students are comfortable
5.6
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TEACHING FOCUS

TECHNICAL: Developing better timing and upper body stability.

TACTICAL:  Use visual cues and a skiing approach to highlight the timing 

of the swing and touch.

BENEFIT:	 	More	ownership	of	the	equipment	and	it	creates	a	look	of	flow	

in their skiing. Helps develop better situational skiing skills.

 
5.6  VARYING THE TURN 

SIZE IN A BASIC 
PARALLEL TURN

 
At this level the skier is comfortable skiing a medium radius turn on

intermediate groomed terrain, they are now skiing at a level where there are

multiple pathways available for them to explore, whether it be terrain based,

speed or turn size focused.

Having the skills to vary the shape of the turn will allow skiers to negotiate

technical	sections	on	the	trail,	ski	safely	in	traffic	and	generally	be	more

confident	to	explore	the	mountain.

To achieve this the skier needs to be able to vary the rate at which the

legs are turned and the range of lateral movement of the upper and lower

body to control the edge angle of the ski.

SKI/SNOW INTERACTION

• the skis remain parallel as turn size changes

• edge angle is dictated by turn size and terrain

• speed is controlled by guiding the skis through a steered round turn

Movement Focus

• rotational – a faster or slower rate of steering needs to be applied to the 

skis

5.7
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• lateral - timing of lateral balancing and edging will be adjusted to 

compliment the change in rate of steering of the legs

• balancing on and edging the outside ski will provide shape to the turn

• change of terrain will mean skiers need to blend rate and range of 

rotational and lateral movement to match terrain

 

Terrain

• ideally taught on blue terrain, natural terrain features should be utilised to 

assist with preparing students for steeper terrain

TEACHING FOCUS

TECHNICAL:  Varying the rate, range and duration of rotational and lateral 

balancing	movements,	during	a	specific	phase	of	the	turn	or	

throughout the whole turn.

TACTICAL:  Using natural varied terrain features to highlight the necessity 

of adjusting turn size.

BENEFIT:  Allows students to explore more of the mountain, deal with 

varying	slope	widths,	slope	angles,	and	traffic.

5.7  ADVANCED PARALLEL 
TURNS

 
Advanced parallel turns are a stepping stone from basic skidded turns, to

more dynamic ski performances. In an advanced parallel turn, edge and

pressure becomes more dominant in causing the skis to turn than in a basic

parallel turn. This is due to the combination of greater speed, and stronger

movements forward and towards the outside ski, this combination creates

greater pressure to the outside ski, earlier in the turn. Greater external forces

will cause the path of the Centre of Gravity to move further inside the turn

through the control phase.

5.8
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Ski/Snow Interaction

• the skis are edged earlier in the turn

• during all turn phases the path of tail should follow the tip 

• higher edge angles are achieved in the control phase

• the ski design will be utilised in shaping the turn

Movement Focus

•  skiing at a faster speed than a basic parallel while maintaining a round 

turn shape

• lateral - anticipation of weight shift begins in completion

• lateral -  angulation will begin to develop through initiation by the legs tipping 

towards the inside of the turn, maintaining a stable upper body

•  rotational and lateral movements in the legs will allow the skis to be tipped 

on to edge

• controlling the path of the CoG

• lateral -  greater range of movement in control phase to create greater  

edge angle

•	vertical	-	flexion	of	inside	(and	outside)	leg

• vertical -  increased pressure, pressure will be directed towards the outside 

ski through initiation by stabilizing the upper body

Increased speed is an important factor when developing an advanced 

parallel turn. Early in the initiation phase, balance is established on the new 

outside ski, and the legs are tipped under a stable upper body to achieve a 

platform and grip. Once an engaged platform is created, the edge angle can 

be increased through a combination of inclination of the legs and body. The 

greater the pressure to the outside ski, the more the edge angle will increase, 

resulting in greater divergence of the path of the centre of gravity versus the 

base of support.

Terrain

Ideally on wide open and easy blue terrain, smooth conditions and light 

traffic	will	help	build	confidence.
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5.7.1 ADVANCED PARALLEL TURN - INITIATION

 
To	advance	the	parallel	turn	first	work	in	the	initiation	phase.	Skiers	should	

be skiing at a speed that is fast enough to allow them to feel the forces in 

the initiation of the new turn, while keeping a rounded turnshape to allow for 

controlled	flowing	turns.	

To develop an earlier platform, the weight shifting to the new outside ski 

needs to begin in the completion phase of the old turn.

Skiers must be in an athletic stance to be able to access the lateral 

movements of the legs.

Lateral movements of the legs are now happening earlier in the initiation. 

The	skier	is	no	longer	just	flattening	both	skis,	but	continuing	to	tip	the	skis	

on to a new edge. The skier must maintain a stable upper body as the legs 

are tipped into the turn.

With the skis tipped up and the skier well balanced, the snow will be able to 

push back at the skis and help to create the initial direction change.

Lateral Movement - Weight Shift

Now with faster speeds the path of the CoG is vital for an accurate transition. 

The skier needs to manage their vertical movement to control this path. 

The active engagement of the inside leg while managing pressure with the 

outside leg in the completion of the old turn will allow the skier to bring the 

CoG above their BoS. To remain balanced the skier needs to anticipate this 

movement and be sure to have a positive weight shift on to the new outside 

ski as they enter into the initiation.

A fore aft movement with the skis should be co-ordinated with this weight 

shift.
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Lateral and Rotational Movement - Legs

With their CoG above their BoS the skier can start to actively tip the skis 

on to the new edges early in the initiation. A simple skiing approach like 

feeling for the arch of the outside foot early in the initiation can be effective. 

Accurate and well timed lateral and rotational movement from the legs will 

be required to tip the skis and create a platform. 

TEACHING FOCUS

TECHNICAL:  Develop the timing and intensity of lateral and rotational 

movement to create ski performance earlier in the turn, while 

strengthening lateral balance to maintain upper body stability.

TACTICAL:  Skiing faster will increase the forces acting on the skier 

allowing grip to be created earlier in the turn, encourage 

patience during the initiation to allow rotational/lateral 

movements to be made more accurately to keep a round turn 

shape.

BENEFIT:  More control while skiing faster and using the ski design to 

develop turn shape.
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5.7.2 ADVANCED PARALLEL TURN - CONTROL

With	faster	speeds	and	greater	early	edge	angles	the	skier	will	find	that	in	

order to balance with the forces their CoG will move inside of the turn. It is 

good	to	identify	with	the	skier	that	as	they	flow	from	turn	to	turn	the	path	of	

the CoG moves inside, this must happen to balance with the forces.

During the control phase the skier is working in unison with the forces, if 

the forces increase it will allow the CoG to move further inside, and if the 

forces decrease then the CoG will need to be more over the top of the BoS. 

If the speed and grip, and therefore forces, allow the skier to move their CoG 

further inside then the result will be a higher edge angle. This higher edge 

angle will create greater pressure and will make the ski want to turn in a 

tighter arc.

The	skier	will	need	to	flex	or	shorten,	their	inside	leg	as	they	are	entering	the	

control phase, this will be in conjunction with upper body balancing towards 

the outside ski to make sure the skier keeps the pressure on the inside edge 

of the outside ski.

The intensity of the feeling of grip and pressure will increase, as will the 

performance of the skis. Ideally ski design will start taking a much greater 

role in the direction change.

Once the direction change is achieved then the skier will need to prepare 

to release the pressure and move in to the next turn. (this will be more of a 

focus for the completion phase).

 

Lateral Movement

Understanding the path of the CoG and the relationship to the BoS is 

important, the greater angles will be created as the speed builds and the 

skier is comfortable balancing with the forces. Focus on maintaining balance 

on the inside edge of the outside ski. Pressure management skills will help 

with the greater intensity.

Vertical Movement

The skier will be moving vertically with “independent legs”. One leg will be 

maintaining	its	strength	while	the	other	will	be	flexing,	actively	shortening,		
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as the CoG moves inside. 

It is important to use muscular 

strength to manage the forces on 

the outside leg and not rely on 

just the skeleton.

TEACHING FOCUS

TECHNICAL:  Focus on the path of 

the CoG, encourage 

a higher edge angle 

in	control,	flexion	

of the inside leg, 

intensity of pressure 

and grip.

TACTICAL:  Encouraging skiers to 

create greater angle 

while balancing with 

the forces, by skiing 

faster on terrain 

within the skiers 

comfort zone.

BENEFIT:   Will allow the skier 

to experience forces 

and the use of ski 

design to change 

direction, feeling 

the skis turn you 

is an awesome 

sensation.

5.8
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5.8 SHORT TURNS
Short turns are turns that are performed in a narrow corridor of between

three to four metres. An effective short turn will allow skiers to ski more

terrain and varied snow conditions. The main differences between a short

turn and a medium turn is the rate at which the movements are made and

the centre of gravity taking a more direct line down the mountain.

 

5.8.1 BASIC SHORT TURN

These are turns where the ski is guided through a rounded arc with the focus 

on an increased rate of rotation of the legs.
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SKI/SNOW INTERACTION

• the skis turn within a corridor between three to four metres wide 

(approximately)

• the skis are parallel throughout the turn

• simultaneous	flattening	of	the	skis	begins	towards	the	end	of	the	

Completion	phase	of	the	old	turn	and	the	skis	become	flat	to	the	snow	

towards the end of the initiation

• as the skis move through Completion and into Initiation the new outside 

ski is balanced on as the edges release 

• in the Control phase the edge angle of both skis will increase to develop 

grip as the skis are actively steered

• speed is controlled by guiding the skis through a steered round turn

Movement Focus

• rotational – a faster rate of rotation needs to be applied to the skis, this 

faster rate still needs to be progressive throughout the turn

• lateral – balancing on and edging the outside ski will provide grip and 

shape to the turn

 

The initial focus of the basic short turn is to increase the rate of rotation of

the	legs.	This	is	easier	if	the	base	of	support	is	relatively	flat	to	the	snow	(low	

edge angle), making terrain selection an important consideration.

A high degree of rotational separation will be evident as the skis are rotated

under a stable upper body.

It is important to maintain a round turn shape, so even though the rate of 

rotation has been increased it must be consistent throughout the turn.

Inclination of the legs during the initiation of the turn will create edge 

engagement and help shape the turn through utilisation of ski design.

Other important considerations when developing a basic short turn are:

•  fore/aft movement – due to the increased rate of rotational movement the 

relative angle of the slope changes more rapidly in a short turn than a long 

turn therefore maintaining centred fore/aft balance is more challenging
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•		pole	touch	–	a	well	timed	pole	touch	will	aid	rhythm	and	flow.	The	rate	

of the pole swing and touch needs to increase to co-ordinate with the 

increased rate of movements

 

Terrain

• blue groomed terrain that students are comfortable skiing on

 

TEACHING FOCUS

TECHNICAL:  Faster rate of leg rotation, stable upper body balancing  

towards outside ski, maintaining fore aft balance, pole touch.

TACTICAL:  Use a skiing approach to allow the student to try and gradually 

make a smaller turn, develop good movement patterns then 

increase the tempo. 

BENEFIT:	 	Will	allow	students	to	confidently	ski	different	slopes	angles	as	

well as ski narrower and busier slopes.

5.9 DYNAMIC SKIING
Dynamic skiing displays ski performance through increased edge engagement

and allows skiers to ski faster while still maintaining control. Ski design

is used by tipping the skis on their edges at the initiation of the turn, and

directing and controlling pressure along the outside ski throughout the turn.

However it is important to understand that dynamic skiing is the result of
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accurate co-ordination of the four movements and not simply tipping the skis

on their edges and letting the sidecut control the arc of the turn.

The main difference between an advanced parallel turn and a dynamic 

parallel turn is that increased speed when applied with accurate edging 

and lateral balance will create more reaction force, creating greater ski 

performance allowing the centre of gravity to move further inside the turn.

Depending on the skis a skier is skiing on, the steepness of the terrain, the

firmness	of	the	snow,	and	the	intention	of	the	skier,	there	is	a	moment	when

the edge engagement will be such that the ski design will be the primary

cause of direction change. When this happens two “clean” lines in the snow 

will be seen for parts of the turn arc or for all of the turn arc.

To tighten the arc while maintaining the same level of ski performance a

skier can use a combination of a higher edge angle and controlled fore-aft

pressure on the outside ski.

SKI/SNOW INTERACTION

• the skis are actively edged at the Initiation of the turn

• during all turn phases the path of the tail of the ski will follow the tip 

• higher edge angles are achieved in the middle of the Control phase

•  greater reaction force from the snow causes skis to bend and therefore ski 

design is utilised

•  during Completion edge angle should be released as the skis continue on 

the path and direction that was created in the control phase

When developing dynamic skiing the initial focus is on the initiation phase

of the turn and working on active edging of the skis. When this is achieved

the next focus is on the control phase and managing (increasing/decreasing

or maintaining) the pressure created by tipping the skis on their edges. The

completion and initiation phases tend to be blended as speed increases.
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Terrain

• ideally more dynamic skiing will always be introduced on well groomed 

terrain that is wide open and quiet, with a slope angle that is in the 

comfort zone of the students 

6.0
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COMPLETION/INITIATION PHASE
As speed is increased in a dynamic parallel turn there will be a greater

reaction force from the snow, resulting in an increase in the pressure

generated through the end of control and into the completion phase of

the turn. It is important to control this pressure through the use of vertical

movement	more	specifically	in	the	form	of	a	retraction	of	the	legs	to

accurately control the path the Centre of Gravity takes relative to the path

of the skis. As the greater reaction force from the snow causes the skier’s

centre	of	gravity	to	move	further	inside	the	turn,	a	larger	range	of	flexion	of

the inside leg is used to help maintain pressure and balance to the outside

ski. This means that as the skier transitions between turns, the outside

leg	(in	the	completion	phase)	will	begin	to	flex	to	aid	in	the	release	of	the

pressure, as the inside leg starts to extend to apply pressure to the new

outside ski.

This active lateral movement will start in the completion phase of the old

turn to transfer balance from the old outside foot to the new outside foot,

allowing the skier to be balanced on the new outside ski at turn initiation 

which will allow accurate and early inclination of the legs.

Inclination movements start at the base of support and move up through

the body. The amount of inclination will be dictated by speed and the

forces acting upon the skier. As speed increases so does centripetal force,

the greater pressure to the outside ski causes the centre of gravity to move

inside.

A complimentary blend of rotational and lateral movements will allow the 

skis to be tipped on to a higher edge in the initiation. To utilise ski design a

positive fore-aft movement will be required.

Movement Focus

• lateral –  a combination of the centre of gravity moving over the base of 

support and the base of support moving under the centre of 

gravity	earlier	in	the	completion	phase	will	flatten	the	skis	and	

release the pressure
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• lateral  -  angulation will begin to develop through initiation by the legs 

tipping towards the inside of the turn

• vertical	–		controlled	flexion	and	extension	movements	will	aid	the	lateral	

movement and help with pressure control on the skis

• rotational –  controlled and disciplined leg rotation will allow the skis to 

continue in their arc through completion and into initiation

• fore aft -  active movement forward to pressure the front of the new outside ski
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TEACHING FOCUS

TECHNICAL:	 	Vertical	movement	to	control	pressure;	a	flexion	of	the	

upcoming inside leg through completion to control the path of 

the CoG, and extension of the upcoming outside leg to apply 

pressure/weight shift to new outside ski, lateral movements 

from the feet up, fore aft to maintain balance and pressure on 

front of ski.

TACTICAL:	 	Link	the	completion	and	initiation	together	to	create	flow	and	

understanding of relationship between CoG and BoS. 

BENEFIT:  Skiers will start to set themselves up to be able to really 

initiate the new turn well, feel some feedback from the snow, 

and gain a greater understanding about ski performance.

Control Phase of the dynamic parallel turn 
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CONTROL PHASE
As the skier travels faster across the snow greater forces are available. 

Skillful application of Lateral and Vertical movements of the legs as they 

incline into the turn, allows the CoG to move further inside. At the same time 

stability of the upper body, relative to the edge angle of the skis will allow 

the skier to maintain balance on the inside edge of the outside ski. This will 

allow the skier to increase the edge angle on the snow. This combination 

creates greater pressure to the outside ski. Greater external forces will cause 

the path of the centre of gravity to move further inside the turn through the 

control phase.

Managing this increased pressure by manipulating the edge angle of the ski

will affect how much the skis are bending, this will in turn affect the turn

radius and speed of the skier.

Movement Focus

• lateral -  edge angle continues to increase into the control phase through 

inward movement of the legs into the turn, with a laterally stable 

upper body creating greater angulation. The higher the edge 

angle, the greater the reaction force from the snow. This increased 

pressure causes the ski to bend more which causes the radius of 

the turn to tighten.

•	vertical	-		active	vertical	movement	(flexing)	of	the	inside	leg	will	allow	the	

skier to continue to tip up the skis to a higher edge angle

• vertical –  muscular control of vertical movement allows skiers to manage 

(increase/decrease or maintain) the pressure on the skis. Slow, 

controlled	flexion	and	extension	movements	are	essential	to	

achieve pressure management.

When developing the control phase of the dynamic turn, pressure must

first	be	developed	by	an	increase	in	speed,	and	then	controlled	by	the

coordination and precision of the movements.
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TEACHING FOCUS

TECHNICAL:  Lateral movement of legs with a stable upper body, inside leg 

needs	to	flex,	intensity	of	grip	and	pressure	due	to	greater	

reaction force from the snow. 

TACTICAL:   Increase in speed, use movement descriptors to develop lateral 

balance, with the goal being to maintain balance on the inside 

edge of outside ski. 

BENEFIT:  Skier will be able to start to really get the skis to work, and the 

energy in the skis will create a positive direction change.

5.9.1 DYNAMIC SHORT TURNS

Dynamic short turns are when the skier starts to increase the intensity of

the edge engagement, and apply that intensity earlier in the turn. This

will allow the skier to travel faster while maintaining control and a greater

amount of ski design will be used for a longer duration in the arc of the turn.

In a dynamic short turn the skier travels at a faster speed allowing greater

pressure to the outside ski, and an ability to create greater edge angles - this

in turn will allow the centre of gravity to move further inside the base of

support than in a basic short turn. 

SKI/SNOW INTERACTION

• the skis are actively edged at the Initiation of the turn 

• tail of the ski follows a similar path to the tip of the ski

• higher edge angles are achieved

•  greater reaction force from the snow causes skis to bend and therefore ski 

design is utilised

•  during Completion edge angle should be released as the skis continue on 

the path and direction that was created in the Control phase
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Movement Focus

• lateral –  a positive foot to foot weight shift is required to balance on the 

new outside ski as the skier moves through the end of completion 

and into initiation

• rotational -  at initiation grip is achieved by creating an edge angle through 

rotational and lateral movements of the legs to tip the skis onto 

edge

• lateral -  lateral movement is used to balance on or against the outside 

ski through a blend of angulation and inclination this allows the 

centre of gravity to move further inside the turn

• rotational –  more muscular effort is required due to the higher edge angle 

of the skis

•	vertical	-		controlled	flexion	and	extension	movements	are	required	for	

accurate pressure management

Rotational and Lateral movement in the dynamic short turn focuses on the

legs inclining under a stable upper body. The legs incline faster than the

upper body resulting in angulation. The focus therefore is more on angulation

than inclination. The centre of gravity will not move as far inside the turn as

in a dynamic medium turn. This is because the speed is slower and there is

not enough time due to the shortened turn radius for it to do so.

Terrain

• blue/easy black groomed terrain

TEACHING FOCUS

TECHNICAL:  Athletic stance through completion/initiation, active weight 

shift and timing of foot to foot, accurate rotational and lateral 

movements of legs to create early edge, strong rotational, 

vertical movement to aid 

TACTICAL:   Important to have speed control through turnshape but 

increase	speed	across	the	snow	and	the	flow	from	turn	to	turn	

BENEFIT:   Skiers will start to get more performance and enjoy the ski 

design in more and more situations 
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Situational skiing covers the areas beyond technical on-piste skiing. It 

focuses on what to do when conditions and/or terrain changes. This chapter 

concentrates on hard pack, bumps, powder, steeps and variable snow. Once 

again a three phase turn is utilised, however unlike the previous chapter 

which highlighted the relevant movements required to develop each area, 

this section covers each of the four movements through the different 

situations. This is because skiers at this level will have varying degrees of 

experience with each of the situations and therefore their needs are more 

complex.

The progressional section will highlight areas to concentrate on for 

introducing skiers to each situation and will provide developmental ideas  

for improving skiers within each of those situations.

SITUATIONAL SKIING

6.0

6
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6
6.1 SKIING ON HARD PACK

Hard	pack	snow	generally	occurs	on-piste	and	refers	to	firmly	compacted	snow	

that offers little in the way of edge penetration. It is often referred to as ice.

Ski/Snow Interaction

• minimal penetration of skis into snow

• less friction between the skis and the snow

Movement Focus

• fore/aft – focus is on a wider and lower athletic position

• rotational – the rate of rotation needs to be consistent and controlled

•  lateral – the base of support will be wider than normal and the skier may 

choose to reduce the amount of lateral movement of the centre of gravity 

inside the turn and/or edge angle

Skiing hard pack
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•  vertical – vertical movement will be reduced and the overall athletic 

position of the skier will be slightly lower than normal

Fore/Aft Movement

To create stability and muscular tension, the athletic stance of the skiers will 

be	lowered	through	a	flexing	in	the	joints	and	the	width	of	the	stance	will	

also be increased. This will allow skiers to deal better with the lack of edge 

engagement that can occur on hard pack.

Rotational Movement

Due to the reduced friction between the skis and the snow it is very easy to 

turn the skis so the focus needs to be on the rate of rotation. Legs should be 

rotated consistently throughout the turn under a stable upper body.

Lateral Movement

In conjunction with a lowering of the stance (vertical movement) a widening of 

the base of support is useful. This will increase stability and allow the edges 

of the ski to be engaged without having to move the centre of gravity too far 

inside the base of support. The focus on edging the skis will be on the legs 

inclining (angulation) rather than the centre of gravity moving towards the 

inside of the turn. Lateral balance on the outside ski will aid snow penetration, 

so as the legs incline to create edge angle the upper body will balance towards 

the outside ski creating more pressure on the outside ski.

Vertical Movement

Vertical movements will be reduced and should be made slowly and with 

muscular tension. Vertical movements should be directed along the length of 

the ski rather than to the inside of the base of support. This combination of 

a lowered stance and slow, controlled vertical movement will help the skier 

remain stable should the skis begin to slide sideways during the turn.
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Teaching Focus

Terrain and speed are important considerations when teaching on hard pack. 

Select	terrain	that	skiers	are	comfortable	with.	The	difficulty	in	engaging	

the edges suggests an initial focus on widening and compacting the athletic 

position followed by smooth consistent leg rotation. As skiers become more 

comfortable with the situation or for skiers with more experience in these 

conditions, the focus will change to subtle edging skills and developing a feel 

for the edge along with the appropriate amount of pressure to apply to create 

edge engagement. Slow controlled vertical movements will aid this.

6.2 BUMP SKIING

Bumps are created by skiers turning in soft snow. With each turn the snow is 

pushed into small piles which over time become bumps. Bump skiing requires 

the co-ordination of all the movements over constantly changing terrain. 

Ski/Snow Interaction

• slope is constantly changing angle

• edge angle is dictated by terrain and line choice

• skis are generally closer together than when skiing dynamically

6.2

Bump skiing
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Movement Focus

• fore/aft – constantly changing terrain challenges fore/aft balance

• rotational – strong rotation of the legs under a stable upper body is needed

• lateral – the centre of gravity stays more above the base of support 

•  vertical – vertical movements are used to aid fore/aft balance, pressure 

control and blend lateral and rotational movements. The timing of the 

vertical movements will change.

Fore/Aft Movement

Skis can be going downhill on one turn and uphill (going up the back of 

a bump) on the next when skiing bumps. This change in terrain can also 

happen within the phases of one turn. This challenges the skier’s fore/aft 

balance. For skiers to stay in balance they need to remain perpendicular 

to the slope angle but must make adjustments for the bumps, with the 

result that the skier is perpendicular to the slope angle, but not necessarily 

perpendicular	to	the	angle	of	the	snow	created	by	the	bump.	Small	flexion/

extension	movements	of	the	ankle	–	dorsiflexion	and	plantiflexion	-	can	be	

used to help maintain fore/aft balance. These small movements alone may 

not	be	sufficient	to	maintain	fore/aft	balance	therefore	vertical	movement	

becomes an important element in aiding fore/aft balance.

Rotational Movement

Bump skiing requires the ability to vary the rate, intensity and timing of 

rotational movements. The legs are rotated under a stable upper body, creating 

good rotational separation. Choice of line will affect the skier’s ability to rotate 

the skis. Turns made on top of bumps will require less rotational effort as there 

is less ski/snow contact and therefore less resistance. 

The pole plant is an important ingredient for bump skiing. It is used for 

stability	and	as	a	turning	force	when	the	skier	flattens	the	skis	and	starts	the	

turn. The pole plant can be used for balance when the feet are being turned on 

top of the bump.
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Lateral Movement

Generally in bumps the skier needs to use a smaller range of lateral movement 

and to keep the centre of gravity over the base of support rather than moving 

inside the turn. The reason for this is that the angle of the edge needs to be 

reduced to allow for quick changes in direction, and controlled skidding when 

necessary, to control speed. It is harder to control speed through turn shape 

now that the shape of the bump largely dictates the shape of the turn.

 

The edge angle of the ski is largely dictated by the shape of the bump and 

depends on the line the skis take as they are steered into the trough. If they 

go	wide	they	will	be	relatively	flat	and	more	against	the	neighbouring	bump.	If	

they stay in a more direct line they will engage with a high angle against the 

side of the bump they are turning around. Skiers need to become aware of how 

the terrain acts against the edge of the ski so that they can use the terrain for 

edge	control.	Once	they	understand	this	they	need	to	develop	fine	adjustment	

ability in the ankles (inversion and eversion) for more edge control.

Vertical Movement

Bumpy terrain affects pressure control. Vertical movement is needed to absorb 

the changes in terrain to control pressure on the skis and maintain good fore/

aft balance. Flexion is used to control pressure as the skis approach the top of 

the bump and extension is used to maintain pressure as the skis travel down 

the backside of the bump. As the skier develops vertical movement to manage 

pressure in the bumps the timing of these movements throughout the turn 

changes.	The	skier	is	flexed	at	the	initiation	of	the	turn	(on	top	of	the	bump)	

and needs to extend during the control phase (into the trough). This means 

that	the	centre	of	gravity	is	moved	over	the	base	of	support	while	flexing	rather	

than while extending.

6.2
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Teaching Focus

The progression presented to students will depend on their bump skiing 

experience. Skiers who haven’t been in the bumps before will need a focus 

on remaining well balanced through a combination of fore/aft and vertical 

movements, while skiers with some experience in the bumps will focus on 

pressure control and the related change in timing of vertical movements to 

achieve this.

The line selected to lead the group through the bumps can have a bearing on 

the success of the lesson. First time bump skiers will ski a more rounded line, 

with the initiation of the turn taking place on the top of the bump and the skis 

following a line that uses the sidehills of each bump, while more experienced 

bump skiers may take a more direct route using the troughs of each bump. 

The line will also dictate the movement focus. The rounder line will focus on 

rotational movement and the timing of the rotation, while the more direct line 

will have a vertical movement focus concentrating on pressure control.

6.2

Vertical movements are used to manage pressure when skiing bumps
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6.3 POWDER SKIING

The goal of linking rhythmical turns down long powder runs is the dream of 

many skiers but powder does create many challenges. Skiers must get used 

to both the fact they can no longer see their feet and skis and the increased 

resistance from being in the snow rather than on the snow. 

Ski/Snow Interaction

• skis are in rather than on the snow

• skis are generally closer together

• the snow compresses under the skis to create a platform

• ski/snow pressure should be more evenly spread between both skis and  

  across the entire base of each ski rather than being along the edge of 

each ski as it is on groomed terrain

• turnshape will be shallower due to increased snow resistance

• skis are less likely to skid when in the snow

Movement Focus

• fore/aft – increased resistance due to being in the snow

• rotational – more effort required to turn the skis

• lateral – narrower stance

• vertical – vertical movements are used to aid fore/aft balance, pressure  

  control and blend lateral and rotational movements. The timing of the 

vertical movements will change

6.3

Powder skiing
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Fore/Aft Movement

When skiing powder there is increased resistance due to the skis and boots 

being in the snow rather than on the snow. This slows forward momentum 

and therefore fore/aft balance needs to be adjusted to keep the centre of 

gravity over the centre of the feet. To maintain a good centred stance and to 

stop the upper body from being thrown around, muscular tension, especially 

in the core muscles is needed. To be balanced in the powder the centre 

of gravity needs to be perpendicular to the ski. The skis may be tipped at 

different angles to the slope depending on the way the snow is compressing 

under them.

Rotational Movement

The increased resistance that challenges fore/aft balance also makes it 

harder to turn the skis. Rotational movements will need to be stronger and 

applied with more intensity to achieve the same results as on-piste. The rate 

of rotation needs to be consistent throughout the turn with the goal being for 

the ski to travel in a smooth arc. 

Lateral Movement

Stance is narrower with a focus on more even pressure on both skis so 

that the amount the skis sink into the snow is even rather than one ski 

sinking a lot further than the other. To create a platform the skis still need 

to follow a path that is wider than the path taken by the centre of gravity, 

and this combined with a consistent rate of rotation will allow the skis to 

tip on to their edges and slice through the snow. The platform will develop 

progressively as the snow compresses under the skis. Due to the compaction 

of the snow under the entire width of the ski it is easier to create a platform.

6.3
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Vertical Movement

Active vertical movement is essential for powder skiing success. It will 

help control the pressure created and aid the steering of the skis. At turn 

initiation the skis need to be bought back toward the surface of the snow 

to make them easier to turn. This can be done with an active extension 

movement (suitable for less experienced powder skiers) or with an active 

flexion	(retraction)	movement.	A	well-timed	and	consistent	pole	plant	will	aid	

vertical movements.

Teaching Focus

Momentum is a key tactical element to skiing powder for both the 

inexperienced and experienced powder skier as it will allow skiers to keep 

moving through the snow and to create pressure on the skis to aid turning. A 

short turn is the generally accepted norm for powder skiing as it allows the 

centre of gravity to continue moving down the hill, although changes in ski 

technology (wider skis, rocker technology) have made longer turns easier to 

achieve in deep snow. 

First-time powder skiers will need to develop the skills to maintain an 

athletic stance as the pressure from the snow increases and decreases 

around their boots/legs and to increase the intensity of rotation to be able to 

get the skis to turn while in the snow.

6.3
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6.4 SKIING THE STEEPS

All skiers face the challenge of skiing on steeper terrain as their skills 

progress, e.g. moving from a green run to a blue run. For the advanced 

skier, steep terrain relates to the steepest slopes the ski area has to offer, 

be it black or double black terrain. Steep terrain is generally found off-piste 

therefore snow conditions add to the physical and mental challenges posed 

by the increase in slope angle. 

Ski/Snow Interaction

•  edge angle increases at a faster rate after the fall line and is highest in 

the completion phase of the turn due to the gradient of the slope

• skis accelerate rapidly into the fall line

• skis may leave the snow during turn initiation

Steeps
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Movement Focus

• fore/aft	–	difficult	to	keep	the	centre	of	gravity	over	the	centre	of	the	skis

• rotational – rate of rotation needs to be increased

• lateral – upper body needs to be stable. Edge engagement occurs later in  

  the turn than on easier terrain, and is a result of rotational movement of 

the legs, rather than a movement of the centre of gravity inside the turn.

•  vertical	–	flexion/extension	movements	need	to	direct	the	centre	of	

gravity along the length of the ski and to aid controlled movement across 

the base of support

Fore/Aft Movement

As the turn is initiated and the skis go from across the hill to pointing down 

the hill, the relative angle of the slope increases dramatically. As the skis 

accelerate down the hill, fore/aft balance can be managed by either moving 

the feet forward or back underneath the body, or by moving the body forward 

or back relative to the feet. Fore/aft balance is constantly challenged and 

vertical movement is an important factor in keeping the base of support 

under the centre of gravity.

Rotational Movement

To maintain speed control, turns in the steeps will generally have a shorter 

control phase. To achieve this the rate of rotation needs to be increased. 

However	the	skis	will	still	need	to	be	turned	across	the	slope	sufficiently,	to	

control speed, so the duration of the rotation is maintained although the rate 

has been increased. The high edge angle through the completion phase of 

the turn will also necessitate an increase in the intensity of rotational effort. 

The pole touch plays an important role in rotational movement, blocking 

rotational movement of the upper body and creating increased rotational 

separation which aids lateral balance. The pole is touched further down  

the	hill,	and	stays	in	contact	with	the	snow	longer	than	on	flat	terrain.

 

Lateral Movement

Edge engagement in steeper terrain generally happens later in the turn 

(towards	or	in	the	completion	phase)	than	on	flatter	terrain.	The	skis	stay	
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more under the centre of gravity rather than travelling in a wider path than 

the	centre	of	gravity	as	they	do	on	flatter	terrain,	and	the	edging	is	a	result	of	

inclination of the legs (resulting in greater angulation) and the steepness of 

the slope. Upper body stability plays an important role in maintaining lateral 

balance; this is developed through a combination of rotational separation, 

and angulation in the hip and spine to balance on the outside ski as the 

centre of gravity moves towards the inside of the turn during the completion 

phase. The pole touch plays an important role in upper body stability. 

Vertical Movement

Vertical movement plays an important role in keeping the centre of gravity 

balanced over the base of support in steep terrain. A lower athletic stance 

provides more stability and increased muscular tension and allows skiers to 

turn their legs more strongly and access more lateral leg movement. Flexion/

extension movements need to direct the centre of gravity along the length 

of the ski as well as aiding in the release of the edges. In very steep terrain 

it can be appropriate for the skis to leave the snow at the initiation of the 

turn and be redirected in the air. This can be achieved through increased 

intensity in the vertical movement. In these instances ski/snow contact 

can be regained anywhere from the top of the control phase through to the 

completion phase depending on the steepness and narrowness of the slope. 

The extension movement at the initiation of the turn can be replaced with a 

retraction movement by more experienced skiers.

Teaching Focus

Terrain selection is an important factor when skiing the steeps. While safety 

is the prime consideration, snow conditions, hazard assessment, length of 

run	and	students’	fitness	also	need	to	be	taken	into	account.	Ensure	that	

students	want	to	ski	steeper	terrain	as	confidence	will	be	a	key	ingredient	

to their success. As terrain gets steeper a focus on moving with the skis to 

maintain a centred athletic position will set skiers up for success. This could 

then be followed by a focus on the completion phase of the turn.

6.4
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6.5 VARIABLE OFF-PISTE SKIING

Skiing presents many challenges and while this chapter outlines some of 

the more common snow conditions and terrain challenges there are many 

other conditions that have not been covered. These can vary from chopped-

up powder, wind packed snow, breakable crust, rain affected snow or spring 

slush. The diverse and changing conditions found off-piste means that there 

is no one technique, but rather a combination of the techniques used for 

powder, ice, bumps, steeps and groomed terrain are required.

Variable off-piste
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Ski/Snow Interaction

• skis will vary from being in the snow to being on the snow

• skis need to be edged or tipped up to slice through the snow

• pressure along the base of the ski will change as snow conditions vary

Movement Focus

•  fore/aft – changing snow conditions will constantly challenge fore/aft balance

• rotational – rate of rotation will vary to meet changes in terrain and  

 snow conditions

•  lateral – the amount of lateral movement will be dictated by the snow conditions

•  vertical – a shorter range of movement and the ability to change the 

timing of the vertical movement is required

Fore/Aft Movement

The inconsistent nature of the snow will constantly challenge a skier’s ability 

to maintain a centred athletic position. Core stability will help maintain 

this along with the ability to move the feet backwards and forwards under 

the centre of gravity. The ability to look ahead and anticipate the effect the 

changes in snow condition will have on the skis is also an important element 

to maintaining an athletic stance.

6.5

Variable off-piste
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Rotational Movement

The amount of rotational force required is governed by the snow conditions. 

Heavy snow will require more intense rotational movement while harder snow 

conditions will require less intensity. The one constant is that a consistent 

rate of rotation is required to guide the ski through an arc. Once again the 

ability to look ahead and anticipate changing snow densities will assist skiers 

in applying the appropriate amount of rotational force.

Lateral Movement

The amount of lateral movement applied is determined by the ski/snow 

interaction. If the snow is compacting under the ski and creating a solid 

platform then the centre of gravity can move further inside the turn and 

weight will be distributed more evenly between both feet. Conversely on 

harder snow the centre of gravity will stay more above the ski and balance 

will be more directed toward the outside ski. Developing a feel for the ski/

snow interaction is an important element in developing lateral balance.

Vertical Movement

Changing snow conditions will be managed more easily with a limited or 

shortened range of vertical movement. The timing of vertical movement may 

change from turn to turn as snow conditions change and a limited range of 

movement will make the ability to adjust timing easier. Pressure control is 

another area which is constantly changing in variable off-piste conditions, 

and once again developing a feel for the ski/snow interaction will help skiers 

use appropriate vertical movements to control the pressure on the skis.

Teaching Focus

The methods used to ski variable off-piste conditions will depend entirely 

on the snow conditions so elements of skiing powder, ice, bumps, steeps 

and groomed terrain will all come into play. The ability to look ahead and 

anticipate changes in the snow and developing a feel for the ski/snow 

interaction will greatly enhance the ability of all skiers to deal with these 

challenging conditions.
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Teaching children to ski is fun, rewarding and often challenging. The 

information in this chapter will provide the tools not only to understand 

how children develop but also to build age appropriate lessons and create 

successful outcomes.

 

This chapter includes information on:

• safety

• cognitive, affective, and psychomotor development

• building	age	appropriate	skier	profiles

• the movements of skiing

• the children’s teaching model

• progressional steps

TEACHING CHILDREN

7.0

7



173

7
7.1 SAFETY FIRST

The primary concern in all lessons for adults and children is safety. This 

is especially important with children because they may not recognise a 

potentially dangerous situation. Safety is also an important part of the 

learning process. For optimal learning skiers need to feel both comfortable 

and safe. The order of priority when teaching children is – safety, fun, 

achievement.

7.1
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Before leaving the base area

• take into consideration the children’s physical abilities and age

• assess clothing and how appropriate it is for the conditions (see equipment 

notes on pages 156–157)

• check equipment including brakes, bindings, boots (see equipment notes 

on pages 156–157)

 

On the hill the instructor should

• know & use the Snow Safety Code – engage children by making it child 

friendly (see below)

• be a safety role model

• teach safe and responsible lift riding procedures

• select appropriate terrain

• know the snow sport areas procedure for dealing with accidents
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SNOW SAFETY CODE  

(child friendly eg. relate to the rules of the road)

The New Zealand Snow Safety Code is designed to keep EVERYONE safe.  

It is made up of the following three key principles:

1. KNOW YOUR LIMITS (child friendly eg. “check it before you wreck it”)

• ride to your ability, control your speed

• be aware of the conditions 

•  take a lesson

2. FIND YOUR SPACE

• stop where you can be seen  

(child friendly eg. “to have fun, you must see the run”)

• give others room

• look ahead 

3. PROTECT YOURSELF  

(child	friendly	eg.	“fighter	pilots-	checklist	complete?!”)

• obey all signs and closures

• if you’re tired, take a rest

• wear a helmet

Be aware how quickly conditions can change. Children cannot manage 

their	environment	as	efficiently	as	adults	and	can	become	dangerously	cold	

or tired without the instructor being aware. Look out for the obvious signs 

including crying, lethargy and becoming withdrawn and act on it quickly.

While the instructor must watch out for the skier’s safety it is also important 

to encourage them to look after themselves and each other.
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EQUIPMENT

Renting (beginner – intermediate)– Tips for instructors

• clothing – Layers are key as too much can always be removed and set 

aside. Renting waterproof outerwear is common and better than not having 

it when weather is inclement. Waterproof gloves or mittens are important 

(mittens for younger children as warmer and easier to put on and off). 

Eyewear and sunscreen are important also. Goggles are better as they keep 

children warmer, stay on better in a fall, and get lost or broken less often!

• helmets	–	Firm	fit	but	not	so	tight	it’s	uncomfortable.	Ideally	no	hat,	or	a	

only a thin one if need be.

• skis – Between the child’s chest and nose for length is ok. The shorter 

end of this spectrum is better for younger skiers and beginners. The upper 

end is good for better intermediate skiers and older children. The skis 

should be more traditional in shape – meaning wider at the tip and tail and 

narrower	underfoot	with	some	camber.	Ideally	softer	in	the	flex	and	not	a	

twin tip, race or powder (fat) ski.

• boots – Same size as footwear- larger than this is too big and will prevent 

them	from	advancing	as	quickly.	They	should	be	firm	(but	not	cutting	off	

circulation!)

• poles – Often best for younger children to be added once they are skiing 

blue runs parallel. Older children can have them anytime. Length can be 

determined the same as for adults- holding under baskets with elbows at 

their side and bent at a right angle, the handle should be touching the 

floor.

• edgy wedgy – Great for younger children (6 or under) until they can make 

a wedge independently! This allows them independence and a feeling 

of success earlier. It also teaches them the muscle memory to be able 

to make a wedge on their own and allows them to be safer without an 

instructor having to be so hands on.

 

Buying (beginner- intermediate) – Tips for parents

• clothing – In addition to the above, there are many companies that have 

stitches in the clothing that can be released to “grow” with the child.
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• helmets	–	In	addition	to	the	above,	make	sure	it’s	snow	sports	specific	(or	

multipurpose including snow sports). A dial adjustment, or similar feature, 

is good as it allows for growth. Lighter is better too due to the higher 

centre of gravity. A goggle clip that closes over the goggle strap is good so 

the goggles stay on in a fall or when carried.

• skis – In addition to the above, for the sake of growth and advancement it 

would be better to aim between chin and lower forehead in length.

• boots	–	In	addition	to	the	above,	keep	them	in	a	softer	flexing	boot	

if possible until they are intermediate and looking at becoming more 

advanced.	For	preschoolers	a	single	or	two	buckle	boot	is	fine.	For	younger	

school age children anything from a 2 or 3 buckle boot is good, and for 

older children a 3 or 4 buckle boot.

• poles – As above.

7.2 UNDERSTANDING CHILDREN

One of the most important aspects of effective teaching is understanding the 

student. Greater understanding leads to more effective communication, the 

setting of appropriate expectations and goals, and therefore greater success 

– for both the skier and the instructor.

 

This is especially important when teaching children. Each person, no matter 

how old, has a unique combination of physical, mental and emotional 

characteristics. As they pass through different developmental stages these 

characteristics change, as do the behaviours associated with them. Children 

pass through many stages of development quite rapidly and as a result there 

are very different behaviours from age group to age group.

 

Below describes the three main domains of development. There is a range of 

theories in relation to each of these domains, and whilst some of the studies 

seem contradictory, in general, most are complementary to each other.
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THE THREE DOMAINS OF DEVELOPMENT 
 

Cognitive (thinking) – how a child processes information; this includes 

directions, understanding of time, distance and space, imagination and 

point of view. With this in mind, instructors will need to change the way they 

deliver information depending on the age and learning preferences of the 

children.

 

Affective (emotion/feeling) – this will affect how individual children feel 

about themselves and how they interact with each other and the instructor. 

Meeting a child’s emotional needs is crucial to the learning process because 

emotion drives attention, which in turn drives learning and memory.

 



179 7.2

Psychomotor (physical/kinesthetic) – an understanding of this area of 

development	will	provide	information	as	to	why	a	child	moves	in	a	specific	

way and how to go about adapting this to improve his/her skiing technique.

 

The	following	information	maps	out	some	of	the	specific	characteristics	

associated with different ages/stages in each area of Cognitive, Affective and 

Psychomotor development.

 

7.2.1 COGNITIVE DEVELOPMENT
 

Cognitive development focuses on how children receive and process 

information. It includes the development of language, mental imagery, 

thought processes, reasoning, problem solving, decision-making, and 

memory development. To communicate information in a way that will allow 

children at varying ages to learn, instructors need to know how cognitive 

processes develop.

The intellectual ability of a child is determined by a combination of 

heredity and environment. Meaning that even though genetic inheritance is 

unchangeable, a child’s intellectual development can be enhanced through 

environmental factors. A supportive environment in early childhood makes a 

huge difference, but it’s still possible to make up for early losses in cognitive 

development if a supportive environment is provided at a later stage. 

 

A	significant	theory	on	cognitive	development	was	developed	by	eminent	

Swiss child psychologist Jean Piaget (1896–1980) and although many 

of his theories have since been challenged, his description of the general 

tendencies of cognitive development are generally accepted today.

 

From his studies Piaget concluded that children pass through four main 

stages of cognitive development:

 

• the sensory-motor stage – when children begin to learn and operate in the 

world through their senses. Birth – two years.
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• the pre-operational stage – when children begin to verbally, mentally, and 

physically interact with the world around them. Two – seven years.

• the concrete operational stage – occurs as more sophisticated mental 

processes develop. Seven–eleven years.

• the formal operational stage – marks the beginning of adult thinking. 

Eleven years and older.

 

Sensory-motor stage (birth–two years)

During infancy, children use smell, taste, touch, sight and hearing to learn 

about the world around them.

 

When a child is lying down in the snow and/or eating the snow, it is likely 

that the child is educating himself about his environment. This may be 

mistaken for a lapse in attention when it is quite normal behaviour for this 

stage of cognitive development.

 

This method of learning about the world continues until about two-years-old, 

although aspects of it may last for a few more years. For those instructors 

who work with very young children this stage is important to understand. No 

matter what the instructor tries to teach, children will only take in as much 

information as their senses allow.

 

Children in this stage of development may cry 

easily. For example, stopping for lunch if they 

are not hungry and enjoying being outside - it 

does not matter to them that other children are 

hungry. Only in later stages of development do 

children begin to think of themselves as part of 

a group and to understand they cannot always 

have things their own way.

 

Pre-operational stage (two–seven years)

As children move into this stage the world 
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around them is growing. They are starting to interact by using language and 

they are moving around their environment taking in information. There are 

still some behaviours which are obvious at this stage and are a direct result 

of cognitive development.

 

Understanding spatial awareness correlates with visual and auditory 

development (physical development). Children at this stage tend to have no 

awareness of personal space and will often stand or ski close together, which 

means they often collide! Teaching children the concept of space is a very 

valid and necessary part of teaching this age group and may require a lot of 

patience.

 

Children at this stage have a very active imagination. One way to tap into 

this is to think about the content of books they are reading, what they are 

watching on TV or what computer games they are playing. Making use of 

familiar images is more suitable than an in-depth technical discussion when 

teaching children on snow. The key to this is to keep it relevant for the age 

group, e.g. “tall as a house and small as a mouse” may work well with kids 

up	to	five	years	of	age	but	for	older	children	a	better	example	may	be	“stand	

tall so your helmet touches the sky and crouch low till your chin touches your 

knees.”

 

During later stages of development, the concept of “cause and effect” is 

important	for	explaining	that	a	specific	body	movement	will	have	a	specific	

effect on the way the skis move across the snow. For children younger than 

seven-years-old the focus should be on how it looks and feels to ski or ride 

correctly, rather than on how to “do” it correctly.

 

Concrete operational stage (seven–eleven years)

As children reach this stage they are able to see the world from more 

than one perspective. They shift from using their imagination to using 

visualisation. In most instances, this is the age where they no longer believe 

in imaginary characters such as Santa Claus or the Tooth Fairy. They know 
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the difference between reality and make-believe and the use of fantasy is no 

longer appropriate.

 

At this stage children also become capable of hypothetical thinking which 

can be an effective teaching tool. An example of this would be to ask the 

skiers what it would be like if there were no rules of the road and anyone 

could drive at whatever speed or direction they wanted to. Then ask them 

what would happen if they were allowed to ski this way.

 

Although older children may not be interested in imagining themselves being 

transformed into something else, they are able to picture themselves skiing. 

This use of mental imagery, called visualisation, can be a powerful way to 

reinforce a child’s performance. Visualisation is less effective for young 

children because their mental images are more like still photos than movies.

 

Formal operational stage (eleven years and older)

This stage is characterised by the ability to think abstractly, reason logically 

and draw conclusions from the information available as well as apply all 

these processes to hypothetical situations. It is thought that up to two-thirds 

of people do not develop this form of reasoning fully enough for it to be their 

normal level of cognition. They remain, even as adults, concrete operational 

thinkers.

 

Progression through these stages of development can be seen in a child’s 

ability to follow directions – over time children move from being able to 

follow only one instruction at a time to being able to comprehend sequences 

of three or more instructions. This is a function of their stage of cognitive 

development not just a matter of limited understanding of vocabulary. Asking 

young skiers to wait by the green sign will be more effective than a series of 

instructions on how to get there. It is easy to overwhelm the children with 

too much information so remember “one thing at a time.” Children entering 

the concrete operational stage will be able to sequence more information 

together but if it is too much for them they will tend to focus on the last 

thing they were told, or the last thing they heard. The key here is to check for 



183 7.2

understanding and be prepared to make instructions simpler.

 

Timing is important. When the skiers are moving there is too much going 

on in their brain to comprehend what you are saying to them. Giving them 

information before they start sliding or giving them feedback as soon as they 

have completed a task will be much more successful.

7.2.2 AFFECTIVE DEVELOPMENT

Affective development is the way in which emotions, morals, and 

relationships change through childhood. It controls how children feel about 

themselves and how they interact with others. Development of moral values 

will affect how they conduct themselves and treat others. Other behaviours 

that affect learning include humour, play and competition, and, just as 

with cognitive and physical development, children’s affective development 

progresses through stages. Understanding how children think and feel about 

themselves and others around them will help an instructor to create a more 

effective learning environment.

Below are some of the areas, ways and theories behind children’s affective 

development.

Emotional self-regulation: This refers to the ability to change the emotional 

state to either match that of others or make themselves more comfortable 

in a given situation. A child’s point of view moves from looking at emotions 

internally to looking at them externally. Over time, children learn to 

respond to situations with emotions that are considered socially acceptable 

(remember this varies in different cultures) and the ability to hold back or 

delay emotional responses when needed. Their temperament will greatly 

affect their ability to emotionally self-regulate, and their development 

therefore of this skill also. 

Empathy: The ability to identify with the feelings of another (empathize) 

aids	in	the	development	of	altruistic	(helpful	or	unselfish)	and	prosocial	
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(socially positive) behaviour. These attributes play a crucial role in social and 

emotional development. Empathy helps a child develop positive relationships 

with peers and is affected by parenting style and again, the child’s 

temperament. Homes with affectionate and loving parents are more likely to 

produce children with a sense of empathy and altruism than those who grow 

up in a neglectful or not so affectionate home.

Play: This is one of the ways children develop relationships. Play is described 

in a three step process. 

• non-social, or solitary play: This is in the beginning of childhood and is 

when children spend most of their time playing on their own. 

• parallel play: When children prefer to play alone or side by side with 

another child, but engaged in their own activity. They are beginning to 

show more of an interest in other children.

• associative and cooperative play: Children begin to engage with others and 

will play with others by sharing, creating games etc. with them.

Intersubjectivity: This refers to children’s cultural development and 

psychological relationships between people. Research has shown that people 

are set up to biologically sync with others which therefore creates cognitive 

and emotional learning through social interaction. Bidirectional relationships 

are the most socially productive between children and adults (meaning both 

sides	actively	define	a	shared	culture).

Theory of mind: This is the understanding of thoughts, feelings and beliefs 

that are different from their own (generally occurs between 3-5yrs of age). 

As children develop this skill they begin to recognise others might hold false 

beliefs. Examples of using theory of mind might be when they understand 

why a peer might be angry, when they persuade parents to buy something for 

them, when they tease someone etc. 
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Identity

A child’s concept of self is determined primarily by social interactions with 

others (through skills such as those above). As babies they quickly learn 

which behaviours get attention such as crying, smiling and cooing. From 

babies to young children they learn to recognise positive and negative 

responses from their parents and start to use these responses to judge 

themselves. Depending on the response, they either feel good or bad about 

themselves, and at this age pleasing adults is very important.

 

At around seven years of age children start to take on more responsibility for 

themselves and soon learn that adults sometimes make mistakes and do not 

necessarily know everything. Cognitively they start to be aware of what other 

people might think and peer acceptance begins to become more important. 

As they move into the early teenage years peer acceptance becomes more 

and	more	significant,	and	fitting	in	with	the	crowd,	not	standing	out	from	it,	

becomes the main motivation for most behaviours.

 

Lawrence Kohlberg (1927–1987), an American psychologist, expanded on 

the work of aforementioned Jean Piaget, asserting that children go through 

stages of moral development and their growing sense of right and wrong 

affects how they conduct themselves and treat others.

 

Originally a six stage model with three distinct levels - pre-conventional, 
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conventional and post conventional - there is now an updated more concise 

version. Following is a brief overview of the new model.

 

Good is good, bad is bad – according to psychologists, even at 6 months, 

babies	know	right	from	wrong.	From	about	the	ages	of	three	to	five	years	

personal needs tend to determine what is right and wrong, e.g. if children 

become tired while skiing they may just sit down for a rest wherever they are 

on the slope. At around six years old rules become very important and must 

be obeyed and during this stage children feel that what pleases others is 

what determines goodness.

 

Clever as a fox – between the ages of seven–eleven years there is a shift 

amongst children to a belief in their own cleverness and the view that all 

adult rules are there to be challenged. Although children may respect that 

the	instructor	is	an	authority	figure	they	may	try	to	push	the	boundaries.	On	

the slopes rules might not be completely broken but they may be tested. 

This is an opportunity for the instructor to quietly insist on the original 

interpretation of the rules!

 

All in favour say “aye” – during the pre-teen years peer acceptance is 

everything and good and bad is largely determined by socially agreed upon 

standards. It is more effective to lead the group into co-operative rule making 

and goal setting than to try and dictate behaviour. Often children at this age 

may present a tough exterior but are actually very sensitive to feedback and 

any perceived criticism.

 

Listen to your conscience – this is the stage where older children, like

adults, understand that rules are devices that people use to get along

co-operatively. Good and bad become important on an individual basis and 

involve the abstract concepts of justice, dignity and equality. Rules can be 

discussed and agreed to on the basis of safety, fun and success for all the 

members of the class.
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Sense of humour

Having fun is the motivation for learning and one way to help the lesson 

stay	on	track	is	to	tap	into	what	the	children	find	funny.	Younger	children	

love to be silly and slap-stick humour will help lighten any situation and 

hold their attention. If all else fails pretend to eat your hat or fall down and 

“hey presto” the smiles come back! When children go to school and their 

vocabulary increases they learn the humour in words and how they are used. 

“Knock knock” jokes and riddles become popular as does the process of 

just telling the joke. As children get older their sense of humour can often 

include sarcasm or teasing. It is up to the instructor to ensure content and 

language is appropriate and to determine no one in the group is being hurt 

by the nature of the jokes or comments.

 

Great instructors know how to make children laugh and smile. This is almost 

sub-conscious and they match their behaviour and language to suit the 

children they are teaching. It is not necessary to be a stand-up comedian or 

a clown but understanding what makes a child laugh will make the lesson 

fun for both the skiers and the instructor.

 

Play, rules and competition

Play is what children do best and through it they learn about their 

surroundings, how to socialise and how to compete. Children will play for 

hours either by themselves or as they get older in a more interactive way. 

Through research focusing on play it is possible to understand what kind of 

environment is best for children at a particular age and what can be done to 

enhance the learning environment.

 

As soon as children are physically able they will start to interact with the 

world around them. Up to the age of two years they will happily play by 

themselves, focusing on the object they are playing with and not their 

surroundings. At two-years-old children will play beside each other but 

not necessarily with each other and the rules of sharing do not yet apply. 

Between the ages of three to seven years children will play in an interactive 

way but will continue to play as it suits them, making up rules and breaking 

them as it suits the situation. Social play becomes more and more popular 
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as they spend more time in group situations (at kindergarten and at school). 

However games which involve winners and losers are not popular and are 

best avoided at this stage.

 

From the age of seven onwards children are spending more and more time 

around other children of their own age and many of them will be involved 

in team games and sports. The results of play begin to have more and more 

meaning and competition can start to have an effect on group dynamics. 

Steer away from a winners and losers situation try to keep everyone involved 

in any tasks or drills. Build the lesson around social and cooperative tasks 

with a group focus so everyone can stay involved. Older children recognise 

that competition can encourage performance. Help this by setting a goal for 

each skier to personally do their best rather than focusing on the other skiers 

around them.

 

Creating a successful and nurturing learning environment is crucial to the 

learning process. Not only do children need to feel physically looked after 

but they also need to feel safe and secure and part of the team. Helping the 

children to reach appropriate goals and feel good about what they achieve 

will motivate them to want to learn more. Abraham Maslow	identified	this	in	

his Hierarchy of Needs,	a	theory	in	which	he	identified	five	levels	of	needs,	

with each need forming a foundation for the next one. For further reading on 

Maslow’s Hierarchy of Needs (see Chapter 1.2 The Art of Teaching pg. 9).

 

7.2.3 PSYCHOMOTOR DEVELOPMENT
 

Psychomotor development refers to the way in which a child develops 

the ability move or manually manipulate the body to perform a physical 

movement.	The	acquisition	of	Psychomotor	skills	is	influenced	by	physical	

development, chronological age, mental age, the child’s interest, plus social 

and	cultural	factors.	The	integration	of	these	factors	influences	the	age	at	

which	a	child	develops	specific	skills	and	therefore	results	in	individual	

variances. Note that in contrast to cognitive development, where early 

losses can be made up at some later stage, early disruptions in psychomotor 

development are often irreversible.
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An awareness of children’s psychomotor development will help an instructor 

to understand why and how children move the way they do. Many of these 

differences can be explained by the stage of psychomotor development they 

are at, rather than just their size or their amount of experience on skis. This 

means many of the movements children make when they are learning to 

ski are dictated by the fact that they are children, not simply that they are 

beginners. These can be referred to as “real” versus “ideal” movements, 

based on when they are developmentally. By taking these factors into 

consideration, the instructor can adapt the lesson to suit what and how a 

particular movement, or movement pattern, is taught.

 

Muscles and Bones

One of the most obvious changes in children as they grow is the development 

of the muscular and skeletal systems. The children’s size, strength, muscle 

control	and	coordination	have	a	profound	influence	on	how	they	are	able	to	

move and what they can accomplish on skis. For example young children will 

often make turns with their outside leg extended, using skeletal alignment 

rather than muscular strength.

 

Development of motor control

It is easier for a child to control large muscle groups than small muscle 

groups. Young children develop control of the muscles supporting their 

head and torso before those controlling their limbs and extremities. As a 

result, children will often use their arms and hands in a way that mirrors 

the motions their legs are required to make. This same movement may be 

observed in adult beginner skiers because muscle control comes through 

experience with a particular movement as well as development.

 

Development of co-ordination

Coordination is another important part of muscular development. Co-

ordination development occurs in three stages: initial, elementary and 

mature.

 

Movement in the initial stage is crude and lacking in rhythm. Around the 

ages of two to three years children are more concerned with the sensations of 
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what the body is doing than the quality of the movement.

 

During the elementary stage, from age three or four years through to age 

eight, the focus is on moving in the environment. Children gain control 

of their bodies by moving themselves around objects or people. Spatial 

awareness develops and exploring their surroundings becomes a key 

motivator.

 

During the mature stage, from approximately eight years through to about 

eleven years movements become relatively well co-ordinated, mechanically 

correct	and	more	efficient.	Muscular	and	skeletal	movements	are	coordinated	

and both the messages being sent to the brain and the brain’s responses are 

much smoother.

 

Centre of gravity

A young child’s head is proportionally larger to its body than that of an 

adult. This causes a child’s centre of gravity to be located slightly higher in 

the torso. Recognising differences in the centre of gravity for different age 

groups can be helpful in understanding stance relative to movements.

 

Because the body shape of young children results in the centre of gravity 

being proportionately higher than an adults, children can place their 

bodies in balanced positions that do not work for adults. When children are 

skiing	they	often	move	torso	forward	by	flexing	hip	joint,	move	their	pelvis	

behind their feet and lever their legs against the back of the boots. When 

they bend forward, their higher centre of gravity moves ahead of their feet. 

The backward lean is an attempt to move the centre of gravity back into a 

centred position, over the feet.

 

Sensory development

Children perceive the world through their senses. Sensory information related 

to movement utilises the nervous system- it comes through the kinaesthetic, 

visual and auditory senses. We receive information about our position and 

movement through space by feeling, doing, seeing and hearing. Sensory 
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information is processed, organised and assigned meaning by the brain. 

Using this information, the brain determines how the body should respond 

and signals the response. This process is known as the perceptual motor 

system.

 

The developmental maturity of the senses affects what information the brain 

receives and ultimately the body’s response. In summary, the development 

of action and perception, plus the development of the nervous system and 

growth	of	the	body,	mutually	influence	each	other	in	the	process	of	forming	

increasingly sophisticated means of learning and/or solving action problems. 

Time and repetition are needed for adequate sensory development.

 

Kinesthetic development

Kinesthetic awareness is the ability to perceive body positions through 

sensory input. The building blocks for perception are the kinesthetic 

sensations of feeling and touch. Children from birth to three years of age 

spend most of their time learning through physical sensations, which provide 

them with feedback about their environment.

 

Visual development

Visual interpretation refers to perceiving an object by clarity, colour, size 

and shape, as separate from the background and relative to other objects 

or people. Young children can see things that are near them more clearly 

than they can see distant objects. When learning to ski children will often 

watch their feet rather than focus on the environment around them. As visual 

development progresses children are gradually able to distinguish objects 

at increasing distances. Full visual maturity occurs around seven-years-

old, although goggles and weather conditions may have different effects at 

different times.

 

Auditory development

Full auditory maturity comes at roughly the same time as visual maturity. 

Interpretation of sound is linked to spatial awareness and kinesthetic 

experiences. Being able to pay attention to one sound among many and to 
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determine where sounds are coming from develops with auditory maturity.

It is important for instructors to take into account the teaching environment, 

e.g. busy and noisy areas on the ski area can often be a distraction. 

Chairlifts, snowmobiles, groomers and windy conditions may create 

difficulties	for	skiers	in	hearing	instructions.

 

How children learn psychomotor skills

Psychomotor skills are learnt through a sequence by which the brain receives 

and processes information and then develops a response. This system is 

known as the perceptual motor system.

 

The perceptual motor system can be divided into three areas: the sensory 

mechanism (how the child receives information), the interpretive process 

that takes place in the brain, and the body’s response to that information.

 

Information for performing motor skills comes from two basic sources. The 

first	source	is	the	external	environment	(extrinsic)	i.e.	what	causes	our	

senses to be activated (such as seeing or hearing). The second source is from 

themselves (intrinsic) i.e. how/what they think or feel (such as movement- 

kinesthetic awareness). The brain assembles the input from the senses and 

identifies	it	as	a	meaningful	whole.	For	example,	if	a	child	is	sliding	along	on	

skis and sees an object in the path, the brain interprets this as an obstacle 

that needs to be avoided. Then the brain has to select an appropriate 

response. If children have no prior experience with avoiding obstacles on 

skis stored in their memory, the brain draws on any related experiences to 

develop an avoidance strategy. This is known as transfer of learning, or the 

gaining	of	proficiency	in	one	task,	as	a	result	of	practice	or	experience	with	

another task.

 

The muscles and eyes send information to the brain to be stored as a 

memory of the movement itself. The brain compares this to the desired 

result. If the actual result does not match the desired result, the brain tries 

a different approach next time. Thus, the skier/rider develops appropriate 

responses through trial and error.
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It	is	the	instructor’s	job	to	teach	appropriate	and	efficient	movements	so	

there is less “trial and error” for the skiers. Using good demonstrations and 

clear explanations give them the visual and auditory information that will 

help them select appropriate responses. Setting up guided practice time and 

allowing for repetition helps the skiers feel sensations associated with certain 

movements to ensure that learning continues.

Interesting Note: Movement has been found to enhance memory and can 

aid in accelerating long term memory. By intentionally adding movement 

to enhance learning is often called “embodied learning.” Many of today’s 

educators are now realizing this and using it as a tool to develop and 

increase	learning	across	a	variety	of	fields	(especially	those	not	normally	

associated with movement).

Teaching Tip: When teaching a new psychomotor skill, do not ask cognitive or 

affective questions whilst they are attempting it, as it will prevent or limit the 

chances of success. E.g. A person learning to make a gliding wedge- whilst 

they are moving do not ask “what would you do if someone got in your way 

right now?”, or “how do you feel now that you’re making a wedge?”
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7.3 BUILDING AN AGE 
SPECIFIC SKIER PROFILE

This section covers the practicalities of teaching children and puts the 

theoretical	information	into	ski-specific	situations,	providing	the	practical	

tools for developing and teaching effective children’s lessons.

7.3.1 THREE TO SIX YEARS

Children in this age group are just beginning to 

socialise and may not spend a lot of time away 

from parents. When something is wrong or feels 

uncomfortable they will often communicate this 

by crying. However they love to play and use 

fantasy and will respond when the instructor 

does the same. The pace of this lesson will be 

slow because of the amount of organising and 

helping involved, be patient.

• egocentric
• short attention span
• one direction at a time
• like fantasy

Cognitive

BEHAVIOURS COMMON TO THIS AGE

Give lots of individual attention. 
Keep tasks fun and interesting. 
Keep explanations simple.  
Be silly and play at their level.

HOW WE CAN ADAPT OUR TEACHING

• like group play
• beginning to share
• care more about having fun

Affective
Include everyone in group 
activities. Reward and encourage 
this behaviour. Set up the lesson 
to avoid competition.

• heads are large, limbs are short
•		have	difficulty	seeing/hearing 

with distractions
• body moves as a unit

Psychomotor Centre of gravity will be higher. 
Clear demonstrations and repeat 
instructions often and to each 
skier. Still teaching turning from 
the legs but the whole body will 
turn as well.



1967.3

• beginning to understand “us”
•  can process more than  

one thing
•  can understand things they 

cannot see

Cognitive

BEHAVIOURS COMMON TO THIS AGE

Encourage positive group 
interaction. Link tasks and 
instructions (two or three). 
Introduce cause and effect.  
(Big wedge = slow down)

HOW WE CAN ADAPT OUR TEACHING

• becoming competitive
• may like using naughty words
• may test authority

Affective Encourage competition within 
themselves, not each other. 
Be careful what you say, 
keep language and behaviour 
appropriate. Do not let them bend 
the rules.

• centre of gravity is moving lower
•   co-ordination is continually 

developing
•  ability to move lower body 

independently

Psychomotor
Expect	to	see	more	refined	
stance.	Start	to	see	more	refined	
movements. Focus on leg steering 
and separation.

7.3.2 SEVEN TO ELEVEN YEARS

By this age children have spent some years at school and most are 

comfortable in group situations but take time to include children who seem 

shy or hesitant. Be careful of competition which can take over from learning 

and be ready for this age group to test the rules. Children at this age really 

enjoy problem solving and using their increasing language skills (useful for 

reading the responsibility code on the chairlift pylons!).
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7.3.3 TWELVE TO FIFTEEN YEARS

During these years peer acceptance becomes more important than adult 

influences.	Teenagers	do	not	want	to	be	singled	out	in	any	way	and	can	

sometimes be awkward in front of an instructor who is new to them. Their bodies 

go through periods of rapid change which can make movements uncoordinated.

•  can apply more complex 
problem solving

•  can understand cause and effect
•  may not completely understand 

their own limitations

Cognitive

BEHAVIOURS COMMON TO THIS AGE

Give them the tools for guided 
discovery. Be ready to give  
in-depth explanations.  
Keep lessons exciting but safe.

HOW WE CAN ADAPT OUR TEACHING

• may be self-conscious
• fragile self-esteem
•  beginning to be treated like adults

Affective Do not single out, good or bad, 
in front of group. Give lots of 
positive re-enforcement. Involve in 
decision making and goal setting.

• undergoing rapid body growth
•  may see a wide range in 

physical development

Psychomotor Movements can sometimes be 
unco-ordinated. Be ready to 
adjust expectations accordingly.

IMPORTANT
The information on these pages is a guide only. Each child is an 
individual, with an individual mix of characteristics and behaviours. 
These will depend on experience of movement from other sports, input 
from home and school, cultural and social environments, and ultimately 
how they are feeling on the day!
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7.4 CHILDREN AND THE 
MOVEMENTS OF SKIING

Children acquire skills for skiing through what they are taught and how 

it is taught. As stated previously, understanding the stages of a child’s 

psychomotor development provides a basis for setting realistic goals for each 

stage.

 

It is important to remember that children have not had the same opportunity 

to develop movement skills as adults. As well as learning the skills to ski or 

snowboard young children are also developing skills to perform all activities, 

e.g. walking on a slippery surface. Adults are able to learn and develop 

movements more precisely and accurately. As children have less strength and 

coordination, they may not be able to utilise the same movements with the 

same	refinement	and	may	substitute	other	movements	in	their	place.
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This	does	not	mean	that	children	are	incapable	of	effective,	efficient	

movements but rather it may take more time, practice and repetition.

REAL movements for children may involve larger muscle groups and more 

gross movement patterns. These will gradually come closer to IDEAL 

movements as the children grow older, bigger and become more experienced.

An important part of the goal setting procedure is to identify REAL 

movements and plan the lesson to help the skiers come closer to IDEAL 

movements.

7.4.1 IDEAL VERSUS REAL MOVEMENT

Fore Aft Movement

IDEAL		 •	 joints	flex	evenly	together

 • pelvis is centred over feet

REAL / REASON	 •	 	knee	and	hip	flex	more,	ankle	movements	are	not	as	

co-ordinated	and	large	muscle	groups	develop	first

 •  pelvis is behind feet in order to move centre of gravity 

over the middle of the skis. Head is proportionally 

bigger, centre of gravity is higher.
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Rotational Movement

IDEAL   •  legs turn under the body as skis move through an arc

  • both skis steer progressively through the turn

  •  upper body provides a stable unit for the legs to 

turn under

REAL / REASON  •  the whole body moves as a unit, smaller muscles 

of the lower legs are less developed than the 

main core muscles 

  •  pelvis drives through turn, steering the outside leg

  •  upper body provides the main turning force or is 

not disciplined enough to be stable

Lateral Movement

IDEAL   •  lateral movements of the feet, legs and hips 

engage and release edges

  •  legs move together with the same movements, 

same edges are engaged

  • balance is directed over the outside ski

  • separation occurs between upper and lower body

REAL / REASON  •  edges are engaged by the whole body moving 

inside or by outside leg bracing to use skeletal 

strength

  •  stance tends to be wide to help balance, inside 

edges tend to be engaged

  •  weight stays on both skis because of width of 

stance and tendency of body to move as a unit

   •  upper body moves as a unit and is braced to 

make use of skeletal strength

Vertical Movement

IDEAL		 	 •	 	even	flexion	and	extension	of	all	joints	allows	skis	to	 

flow	over	terrain

   • movement is continual and consistent

   • muscular tension is used to control pressure
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REAL / REASON	 •	 	knee	and	hip	flex	dominates,	ski	tends	to	bounce	

(overly stiff boots)

  • lack of co-ordination and disproportionate muscular  

    development means movements are gross and 

inconsistent

7.5 THE CHILDREN’S 
TEACHING MODEL

A	child	specific	version	of	the	Teaching	Model	helps	to	effectively	organise	

and present lessons in a fun, positive and success-oriented way. It contains 

the same information as the adult teaching model but fewer steps. It has been 

designed to emphasise the importance of fun, movement and interaction in 

children’s lessons.
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Play means different things to different age groups. Use it to start the lesson 

in a fun, upbeat way so the skiers relax and start to enjoy their learning 

experience	straight	away.	Choose	an	age	and	level	specific	activity	that	

everyone will participate in and be successful at. This is time for the instructor 

to get to know the skiers, assess their abilities, and plan the lesson. Have fun 

with the children!

Introducing the Lesson

Skier Analysis

Negotiating Goals

Lesson Planning

PLAY

Once a goal has been set, decide what skill or movement needs to be 

introduced, developed or corrected to help the skiers reach their goal. Start 

by isolating the movement and working on it, then introduce this back into 

their skiing. Create drills that are fun, challenging and keep everyone involved. 

Remember to cover all learning styles by showing correct demonstrations, 

giving simple and concise instructions and providing enough practice time. 

Individual	feedback	specific	to	movements	and	parts	of	the	body	is	important	

during this time.

Presenting Information

Guided Practice

DRILL

Take the skill the skiers are developing and learning and practice, practice, 

practice. This phase of the lesson may involve exploring new terrain, setting 

up a fun game or task or just giving the skiers a fun skiing focus. Help them 

stay focused on learning and keep giving individual feedback. Use this time to 

move and encourage guided discovery. This should be the longest part of the 

lesson..

Checking for  
Understanding

ADVENTURE

Have the skiers demonstrate what they have learned and develop easy cues 

to remind each skier what they were working on. Be prepared to discuss with 

parents what has been taught, what level the child is at and what comes next. 

Also explain to parents how they can continue their child’s development. 

Finish the lesson on a fun, positive note!

Summary
SUMMARY
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7.6 TEACHING IDEAS – 
PROGRESSIONS

The goals for each of the levels are the same as for the adult progressions. 

What needs to change in order to make the lessons effective is the way the 

information is communicated, the pace at which it is delivered and the 

amount of practice/movement time given. The information in this section 

complements the adult progressions. It outlines some tasks and games to use 

and also offers some ideas as to what to expect from younger children.

 

Moving is the key to teaching children. Creative use of the environment and 

terrain can encourage children to learn through movement not only when they 

are sliding down the hill but also when they are moving across or up the hill. 

Encourage older children to skate up the hill instead of taking the carpet or 

rope tow every time. This is great for building lateral balance and edging skills. 
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Traverse through crud to work on fore/aft balance. Bumps and piles of snow at 

the side of the run are perfect to test balance and vertical movements and cat 

tracks are great for learning to skate. Traverse through crud to work on fore/

aft balance. Bumps and piles of snow at the side of the run are perfect to test 

balance and vertical movements and cat tracks are great for learning to skate.

7.6.1  FIRST TIME SKIER – ENVIRONMENT, EQUIPMENT  
AND MOBILITY

• begin with a game without skis on. This might be tag, an obstacle course 

made of skis or even a walk around the teaching area.

• explore movements in ski boots, big steps, little steps, moving forwards, 

backwards and sideways

• introduce equipment, stay away from technical terms, talk about what they 

need to know in order to put their skis on and take them off

• practice, practice 

HINT – little children might need a helping hand. If there is too much snow 

on their boots, have them sit in the snow and bang their boots together.

• move around with one ski on 

HINT – this is great practice for older children (seven years and up). Let 

them see how far they can glide with one ski on. Make a course with poles 

or cones and let them go! For under seven-year-olds this can be tiring and 

confusing (one side of the body moving differently from the other). Limit 

their time on one ski but it is still a useful introduction to sliding.

• on	flat	terrain	show	the	children	how	to	move	around	on	two	skis.	

Demonstrate before they put both skis on. Sliding one foot in front of the 

other and skating are both great ways for children to move around on skis 

(no need for poles yet). A lot of children can roller blade or ice skate so 

use this experience to get them skating on skis.
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HINT – moving around objects is easier for children than moving around in 

space. Use ski poles or cones to set up a course or have them move around 

each other.

• when the skiers are comfortable moving around have them start to skate 

or duck walk up a very slight incline. Move the poles or cones to set the 

boundaries and slowly encourage them to move higher up the slope. As 

they start to slide down the hill, encourage them to stand tall and make 

sure there is a run out so there is no concern about stopping.

 

7.6.2  INTRODUCTION TO SLIDING – STRAIGHT RUN,  
GLIDING WEDGE

HINT – choose the terrain carefully, work up the hill slowly so the skiers are 

introduced to speed very gradually.

• review stance with some simple kinesthetic cues, e.g. feel the front of your 

boots, stand up tall

• for younger children it is useful to have a piece of carpet or matting to 

walk up, for older kids walking or skating up the hill builds great skills 

(lateral balance and edging)

• choose	exercises	to	develop	fore/aft	and	lateral	balance.	Hopping,	flexing	

up and down, catching a ball or glove, walking down the hill are all useful 

exercises.

HINT – give the skiers plenty of time to master these exercises and to 

develop necessary skills. Keep giving lots of individual feedback and 

encouragement to each of the skiers; some might need it more than others. 

• set up the group so the children can work at their own speed, it’s a 

challenge for them to stand still on the hill in a “call down” situation

• “tall as a house” and “small as a mouse” is great for the little children, 

especially if done with mouse noises!
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• work across the hill if down is too steep. Give the skiers something to aim 

for, and once they get there have them step their skis around and come 

back across the hill.

HINT – be ready for hands-on with some children. Holding ski tips or letting 

them hold onto a pole (held in front across the body) is better than holding 

their hand.

• once they are sliding, give them an adventure by setting up an obstacle 

course

• on	the	flat	introduce	the	skiers	to	the	wedge,	do	lots	of	practice	here	

before sliding

HINT – it is not a problem if a child’s hand makes a wedge. Sometimes it 

works well to encourage younger children to do this. Use the same terrain as 

the straight runs, this time in a gliding wedge.

7.6.3 INTRODUCTION TO TURNING 

• easy terrain is very important for this next step. If speed is an issue then 

the	skiers	will	use	a	big	wedge	which	will	be	very	difficult	to	turn

• encourage the skiers to “stand up tall” and point their toes where they 

want to go

• a follow me approach is useful here so the skiers can concentrate on the 

new task

• once they can make a slight change in direction it’s ADVENTURE time for 

lots of mileage and practice. Turn size can be encouraged through this part 

of the lesson, “turn your toes for longer.”

HINT – If a skier is struggling to change direction, encourage them to take 

little steps round the turn. This keeps them moving with the class and stands 

them up over their feet. As they get more confident, their wedge will become 

smaller and they can start to turn both their skis.



207 7.6

• this	is	a	great	time	to	play	traffic	signals,	the	older	children	will	be	able	to	

pair up and try this themselves. Play “red light green light” (stop, go) and 

add in some other colours for left and right. (Best to use visual cues, e.g. 

turn towards the rope tow, turn towards the base building).

• for very young skiers pointing their toes and waving to say “hello” to each 

side of the slope is a great game to play

• lateral balance can be introduced by getting the children to start to pay 

attention to what they feel in their feet. Pointing to which foot feels heavier 

is a good way to check for understanding.

• squashing the front of the boot as they move round the turn encourages 

lateral and vertical movement toward the outside ski. Some children will 

not grasp the concept of left and right until they are seven or eight-years-

old, so use other ways to make this distinction (giving each foot a name or 

colour is one idea).

HINT – It is helpful to give older children the idea of turn shape. This can 

be done by showing them, then getting them to draw the turn in the snow for 

themselves. An association to the letter S and C is also a useful teaching tip.

7.6.4 WEDGE PARALLEL AND BEYOND

• as the skiers start to explore the mountain, different safety issues arise. 

Staying with the group is important and an emergency meeting place 

should always be arranged

• finding	the	right	balance	of	terrain	is	important	as	the	skiers	start	to	move	

up the levels. Changing terrain is a great way to make skiing fun and 

challenging but to encourage changes in technique the skiers need to be 

comfortable on the terrain. Dividing the lesson up by terrain and letting the 

skiers know this is what is happening is one way to manage this.

• to encourage the skiers to steer their inside ski more actively, they can 

think about having laser beams or headlights on their knee caps. The idea 

is to shine these in a parallel relationship as they steer through the turn 

and not let them cross.

• another useful task is to imagine each ski has a different colour paint 
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flowing	out	of	it.	As	the	skiers	turn	they	want	the	colours	to	paint	parallel	

lines as much as possible. This theme can also be used higher up in the 

progression as a focus for edging.

• vertical movement can sometimes be a challenge when teaching children, 

because the smaller muscles in the ankles and lower legs are not as well 

developed relative to the larger quads and hamstrings. Children’s boots 

may	also	be	too	stiff	and	not	very	well	fitted.

• an example of an exercise that works well to encourage vertical movement 

is to imagine that the skier’s legs are tyres. As they move into the new 

turn both tyres get pumped up slowly, then the pressure is released on the 

outside	tyre	to	encourage	flexion.

• the	timing	of	the	flexion	and	extension	can	be	practiced	without	skis	on,	

walking on a large arc drawn in the snow

HINT – It can be appropriate to introduce a movement without skis on. It’s 

much easier for the skiers to pay attention to what they are doing if they are 

not sliding around on skis!

• vertical movement can also be practiced while jumping. Flex before take 

off,	then	extend	to	get	air,	then	flex	to	land.	If	they	do	this	properly	it	is	

possible to land quietly!

• jumping can be used all over the hill and if done safely is a great way to 

build skills. If there is a run with small bumps, challenge the skiers to 

follow you down sucking up the bumps and keeping ski snow contact. Next 

run, jump off the top of the bumps and land quietly. Now mix it up!

• more	refined	skills	can	be	learned	and	practiced	through	some	of	the	old	

tried and true exercises. Backwards skiing becomes “switch skiing”, great 

for getting kids to the front of the boots. Draw a line on the snow and 

sideslipping becomes “riding the rail”. Whirly birds are now 360’s and 

great for lower leg work and lateral balance.

HINT – If the skiers are in lessons over a longer period of time, maybe in a 

multiweek situation or over a number of days, focus on building skills not 

just working them towards one particular turn. Having great balance and turn 
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shape in a wedge parallel will be better in the long run than pushing them 

towards parallel.

There are endless amounts of games, drills and tasks that can be used by an 

imaginative instructor. As long as the focus is on working towards the end 

goal and the skiers are safe and having fun then it is a successful lesson.

7.6.5 TIPS FOR ALL LESSONS

• meet and greet the children at their level. Make eye contact and smile.

• form the group into a circle with the children looking in. This draws their 

attention towards the instructor and away from their parents.

• check for eye protection, lift and lesson tickets and the correct equipment 

before the parents leave

• do a head count before leaving the meeting area and at all the stopping 

points

• children grow up with rules at home and at school. A few ground rules laid 

down at the beginning of the class helps them to feel they are in a safe 

and structured environment.

• take the feelings of the children seriously, build trust and respect

• pace lessons according to the level and ages of the children. This may 

require a lot of patience, but helping them to do things for themselves will 

have better results in the long term, e.g putting their own skis on or getting 

up by themselves.

• reward effort not just success, watch for those who may not be the best or 

the fastest but are trying the hardest

• acknowledge good behaviour and team spirit, these are also valuable life 

skills

• educate the children about their mountain environment, including how to 

be safe when enjoying it
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The sport of freeskiing encompasses the half pipe, terrain parks and any 

natural features that can be found in the mountain playground. It is continually 

evolving, with skiers exploring their boundaries, and developing new tricks.

The popularity of freeskiing has seen increased investment in the creation of 

half pipes and terrain parks by ski areas which in turn has led to an increase 

in demand for freeski lessons.

This chapter covers the areas of

• safety • park riding 

• half pipe • basic	flatland	manoeuvres

FREESKI – PIPE AND PARK

8.0

8

Photo credit Chris O’Connell Armada Skis
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8
8.1 GENERAL PIPE AND 

PARK SAFETY

As	in	all	ski	lessons	safety	is	the	first	consideration	when	entering	the	pipe	

and park. This section provides a guideline for a successful freeski session 

under the supervision of an instructor/coach. There are several simple rules 

that outline the behaviour of people in the group, the behaviour of the 

instructor/coach and the common etiquette of park and pipe users.

•  park area/zone – these areas are generally roped off and are the domain of  

skiers and riders using the park. No one else should be in here unless 

they are riding the park or performing maintenance/safety tasks.

•  flow of the riders – the path the riders take from feature to feature is 

known	as	flow.	Most	parks	have	more	than	one	line	which	allows	more	

than one rider dropping at the same time. The best place to enter 

the park or drop-in is always at the top/start. Should a rider fall it is 

important	to	move	out	of	the	landing,	and	before	continuing	find	a	

suitable	gap	in	the	traffic.
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• self assessment – much	like	ski	runs	most	of	the	parks	have	a	difficulty	 

 rating. However there is no global measure or rule on how to rate a park.  

  Therefore it is very important for instructors to know the level and ability 

of the skiers and for individual skiers to know their own level before 

entering the park. The message is to always Pre-ride, Re-ride and Free-

ride the park:

 Pre-ride – riding through the park and assessing the features and  

  speed needed 

 Re-ride – straight air or rail slide with no spins

 Free-ride	–	start	with	simple	tricks	and	build	up	difficulty	through	

repetition on the feature 

• group handling – riding the park with a group of skiers requires more  

  attention than riding alone. Respect the park zone boundary, don’t 

disrupt	the	flow	of	traffic	and	make	sure	everyone	in	the	group	is	able	to	

ride the park. If some people are uncomfortable with any features in the 

park,	it	is	okay	to	skip	them	providing	they	are	not	disrupting	park	flow.	

In	some	park	zones	there	are	areas	sufficiently	large	enough	to	provide	

space for a group to stop. These areas must also provide a safe view of 

features above and below.

•  sessioning one feature – in some situations when the park zone is not busy  

it is possible to use just one feature, usually a box or rail. This is common 

when	working	on	specific	tricks	rather	than	completing	a	whole	lap	

through the park.

•  appropriate safety equipment such as helmets are recommended at all 

times when in the pipe and park
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8.2 PARK AND PIPE RIDING

The second goal of the freeski lesson after safety is to introduce the skiers to 

pipe and park riding and provide them with the satisfaction of doing simple 

tricks in the pipe, off the jumps and on the rails and boxes. This requires a 

full assessment of the students. Are they physically able to do what they are 

being asked to do? Do they have all the skills required?

Aside	from	the	general	fitness	requirements	which	include	–	balance,	 

co-ordination,	proprioception,	explosive	strength,	power	and	flexibility	–	there	

are	skill	groups	that	need	to	be	developed	that	are	specific	to	the	sport	of	

freeskiing.

8.2
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THE SKILLS ARE: 
• take off skills

 approach speed

 timing

 pressure control

 setting up for take off/trick

• air time

 controlling body position 

• landing

 spotting the landing

 preparation for landing

 absorbing the impact

Skiers will come into the session with a set of skills from other sports that 

will	help	them	as	part	of	their	general	fitness.	The	sport	specific	skills,	

however, can be gained only through training. This is where the role of 

coaches/instructors becomes important because the skills need to be 

introduced in a safe way. Every trick and move in pipe and park riding 

comprises different combinations of the above skills which are required to 

perform tricks safely. 
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8.3 JUMPING

Getting air on skis is one of the most exhilarating things to do. The improved 

development of manmade features allows more air time, less compression 

on the takeoff and less impact on the landing. This enables the top riders 

to perform harder and more complicated tricks. It also enables less skilled 

riders to get a lot of air time.

8.3.1 TAKE OFF SKILLS

Approach Speed

Approach speed is crucial for the safe and successful completion of jumps 

and to ensure reaching the ideal sweet spot on the landing. Getting the right 

speed for the jump can be done by observing the other riders, marking where 

they start and noticing how many turns/speed checks they do. Conditions can 

change rapidly - the temperature can drop, the wind can change, a thin layer 

of snow can fall or be cleared by the crew, the angle of the sun can change – 

and any one of these can affect the approach speed. 

inrun

transition
gap 

knuckle

landing

flat

Phases of a jump
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Timing and Pressure Control

Resisting the compression (pressure control) and the timing of the takeoff 

are key elements. The skier should copy the shape of the jump and be as 

smooth	as	possible.	Excessive	extension	or	pop	will	not	significantly	lengthen	

the air time on manmade jumps; however it may be necessary on some 

natural features. At takeoff the skier is focused on setting the right body 

position and stability for any tricks. The compression can force the skier 

to	flex	which	leads	to	a	flatter	trajectory	and	possibly	shorter	air	time	while	

excessive extension usually leads to fore/aft instability and other balance 

problems. It also creates unwanted movement patterns for halfpipe riding.

Setting up for Takeoff/Trick

Prior planning is essential for a successful jump. The skier should know 

what he/she is going to do prior to the run-in. At takeoff the skier should be 

perpendicular	to	the	snow	in	an	athletic	stance,	skis	should	be	flat	to	the	

snow and takeoff is from both legs. Rotational manoeuvres are started while 

the skis are still on the snow not once the skier is in the air.

8.3.2 AIR TIME

Air time provides the space to perform tricks. The combinations of spins 

and	flips	in	various	axes	combined	with	grabs	provides	unlimited	options	of	

trickery. 

The main groups of tricks are:

• straight airs

• grabs

• upright rotations - simple rotations around the vertical axis

• switch takeoffs

•  corks	–	back	flip	based	trick	with	spins	around	a	non	horizontal	changing	

axis

• bios	–	front	flip	based	tricks	with	spins

8.3
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The standard pathway for learning air time goes from easiest to hardest – 

straight	airs,	spins	up	to	720	including	switch,	flips,	and	corks/bios	but	there	

is	no	defined	progression	from	trick	to	trick.	Different	skiers	prefer	different	

directions of spins and different axes of rotation. Each skier has a skill set 

that is unique and will pursue personal strengths rather than weaknesses. 

Controlling body position

All moves in the air need to be balanced. The action/reaction rule requires 

that every movement made while in the air requires a movement of the same 

strength in the opposite direction to remain in balance, e.g. lifting the knees 

while in the air will cause the skier to begin to rotate backwards, but if the 

skier also moves the upper body forward he/she will stay balanced.

8.3.3 LANDING

The last phase of the jump – landing is as important as the others. Safe 

completion of the jump depends on these skills

•  early spotting of the landing – skier should focus their eyes on where they  

are going to land as early as possible. In a straight air this will happen at 

the apex of the jump, in spins this will happen later.

•  preparation for landing – the skier should land perpendicular to the snow 

so adjustments will have to be made in the air as the landing will not be 

at	the	same	angle	as	the	take	off.	Skis	should	be	flat	to	the	snow	and	

pointed in the direction of travel.

• absorbing the impact – the skier should land in an athletic stance with  

  muscular tension and be able to absorb the impact of landing through 

flexion	of	the	ankles,	knees	and	hips

8.3
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8.3.4 GUIDELINE PROGRESSIONS

INTRODUCTION TO STRAIGHT AIR
Terrain

• a small table top jump (no gap jumps)

Progressional Steps

• introduce the phases of the jump

• pre ride – assess the feature 

•  ski over the jump without taking any air, focusing on maintaining an 

athletic position and remaining perpendicular to the snow during the 

take off/airtime and landing phases of the jump

•  increase the run in speed so that air is taken, maintain the focus of being 

balanced and perpendicular to the snow through all phases of the jump

360
Terrain

• natural terrain features and spines

Progressional Steps
•  with skis off attempt 360 spins using the eyes and upper body to lead 

the rotation. Practice in both directions
•  with skis on perform a J turn until skis are pointed directly up the hill 

then jump and spin until the skis are pointed down the hill 
•  using a side hill, ski up the hill and jump and rotate 270 and ski out 

focusing on maintaining an athletic stance throughout. Practice in both 
directions. The rotation is in the direction back up the hill (also known 
as an alley oop) and the timing of the rotation should begin as forward 
momentum begins to stall.

•  using terrain that allows a takeoff across the fall line with a landing 
down the fall line, perform the same manoeuvre as above. This is 
the	first	attempt	with	the	takeoff	and	landing	at	different	angles	and	
the skier will need to make adjustments while in the air to land in a 
balanced position (refer to straight air).

•  use a small knoll and perform a 360 both taking off and landing in the fall  
line. This requires an increased range of rotation. Through the last half 
of the rotation the skier should be spotting the landing which will aid in 

maintaining a balanced position through the air.

8.3
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8.4 RAILS, BOXES, WALLS

This group of features requires skis sliding on different types of surfaces 

such as plastic, metal and wood. The features come in many different 

shapes and sizes and some can be skied straight on to while others require 

a jump to get on to. As with jumping the approach to the feature is an 

important consideration. Correct alignment with the rail on the run-in will 

set the skier up for success. 

THE CORE SKILLS FOR RIDING BOXES, RAILS AND WALLS ARE:
• the ability to jump on to the box

 jump into the box with minimal impact on the box

 jumping only the height required and landing at the beginning  

of the box 

• the slide

 slightly wider and lower stance than normal

 centre of gravity above the base of support

 body aligned square with the feature (no rotational separation)

	 skis	flat	(no	edging)

 eyes focused on the end of the feature

8.4
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• the landing

 depending on the feature the skier may be able to slide off or may have 

to jump off

 skis need to be aligned in the direction of travel when exiting the feature

 spot the landing

 absorb the impact

These	features	vary	in	difficulty,	boxes	are	generally	easier	due	to	the	fact	

that they are wider under foot and therefore allow more margin for error. 

Some can be skied over in a straight run as an introduction to the feature.

8.4.1 GUIDELINE PROGRESSION

SLIDING A BOX SIDEWAYS
Terrain 

• a	beginner	level	flat	box	with	a	ski	on	entry

8.4

50-50 on a box
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Progressional Steps

• pre ride – assess the feature

•  ski over the feature in a straight run (also known as a 50-50) at an 

appropriate speed, maintaining an athletic stance throughout. Balance 

will be challenged due to changes in friction in different sliding surfaces.

•  have	the	skier	stand	on	the	box	sideways	and	shuffle	along	it	maintaining	

an athletic position and keeping the body square to the box

•  step one ski on to the box and push off with the other ski and slide the box

• ski on to the box 50-50 and then jump 90 degrees and slide the box

• ski up the run-in with a wider stance and the box lined up between the  

  skis, jump and land on the box sideways keeping weight even on both 

feet and maintaining the wide stance. Jump off at the end of the box 

and turn the skis into the direction of travel.

8.5 HALF PIPE
Half pipes are one of the most challenging terrain features and can be  

man-made or natural. A good half pipe has a smooth transition with virtually 

no	flat	bottom	and	walls	that	become	vertical.	Riding	the	half	pipe	combines	

the elements of good skiing (pressure and edge control) with jumping skills 

(upper body rotation and balance).

8.5
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There are five technical areas to riding the half pipe:

1. BOTTOM
The	nearly	flat	part	between	the	walls.	The	focus	through	this	part	of	the	

pipe is on hitting the wall at the appropriate place and pointing the skis 

down or across the fall line for speed adjustment. Skis should be edged for 

control and speed adjustment is made by adjusting the line, not by skidding.

2. TRANSITION (TRANNY)
This is the area between the bottom and the top of the wall. The focus here 

is to remain perpendicular to the wall in a good athletic stance. Due to the 

rounded surface there is an increase in forces acting upon the skier which 

is felt as pressure from the wall against the skis and legs. Muscular effort is 

required to maintain a good stance.

3. VERTICAL (VERT)
The top part of the wall. Remaining perpendicular to the wall will provide the 

skier with the ability to make any necessary fore/aft adjustments to adjust 

to the shape and condition of the pipe, and prepare for a balanced take-off. 

Eyes should be focused above the lip of the half pipe.

4. AIR/TRAJECTORY
The speed carried through the transition and vertical section dictates the 

amount of air time. While in the air the skier should remain or return to a 

position that is perpendicular to the vert prior to landing.

5. LANDING
The skis should touch down as high up the wall as possible, and parallel 

to the required direction of travel, allowing the skier time to rebalance and 

prepare for the change in forces through the transition and gain momentum 

for the next hit.

8.5
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8.5.1 GUIDELINE PROGRESSION

Introduction to half pipe riding

• parallel turns through the pipe with turns on the walls with a focus on  

  maintaining an athletic position and remaining perpendicular to the 

surface of the snow

• slowly increase the number of turns by tightening the turn radius

• introduce a hop turn on the wall using upper body rotation 

 the timing off the hop turn should happen as forward momentum  

 begins to stall

• gradually aim to ski higher up the wall

8.6 BASIC FLATLAND 
FREESKI MANOEUVRES

8.6.1 SWITCH SKIING

Skiing backwards requires the same fundamental skills as skiing forwards. 

Skiers should maintain an athletic stance (a focus on feeling boot contact on 

the calves rather than the shins can help with this). Safety is an important 

aspect of riding switch so skiers should be continually looking over their 

shoulder to see where they are going.

8.6.2 OLLIE

An Ollie is a jump that begins on the tail of the skis and utilises the spring 

gained	from	bending	the	tail	of	the	skis	to	gain	height.	To	perform	an	Ollie	flex	

and pressure the tails of the skis, then from here jump and project the centre 

of gravity forward to land in an athletic stance.

8.6.3 JUMP 180

A jump and spin that takes a skier from skiing forward to switch or from switch to 

forwards. This can be practiced while standing still with skis on or off.
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APPENDIX

1.0  COMMONLY USED 
EXERCISES

FORE/AFT DRILLS

The following exercises are some examples of how to develop a skier’s  

fore/aft balance. 

EXERCISE – ANKLE FLEXES
Description 

•  both	ankles	are	flexed	evenly	fore	and	aft	

Goal 

• to develop mobility in the ankle joint

• refine	fore/aft	balance	

Ski Performance – even pressure will be maintained along the length of the ski

• can be done stationary

• while in a straight run 

• throughout a turn 

Movements of the body

• dorsiflexion	closes	the	ankle	joint	and	applies	pressure	to	the	front	of	the	 

 ski boot

•  plantarflexion	opens	the	ankle	joint	and	pressure	is	felt	on	the	back	of	

the ski boot

NB – the	flexing	of	the	ankle	joint	must	be	complemented	by	movement	in	the	

knee and hip in order to maintain even pressure along the length of the ski

0
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EXERCISE – SHUFFLE TURNS
Description 

• both	feet	shuffle	back	and	forth	throughout	linked	turns

Goal 

• to develop mobility while maintaining fore/aft balance

•  can be used to highlight a phase of the turn where student is out of 

balance fore/aft

Ski Performance

•  skis should remain parallel throughout the turn. Can be done in a 

skidded or carved turn

Movements of the body

• shuffle	is	done	by	movement	of	the	femur	in	the	hip	socket

•  flexion	and	extension	movements	in	the	ankle,	knee	and	hip	are	required	

to maintain centred stance

• upper body and hand position remain stable

EXERCISE – JUMPING THROUGHOUT THE TURNS
Description 

• small jumps are made throughout linked turns

• the whole ski leaves the snow and remains parallel to the snow

• can also be done during straight runs 

Goal 

• to	challenge	and	refine	centred	stance

• to develop mobility and co-ordination in leg joints

Ski Performance

• ski must remain parallel throughout the turn

• ski should be parallel to the snow surface

• can be done in a skidded or carved turn
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Movements of the body

• the	jump	is	performed	by	extension	and	flexion	movements	of	the	ankles	 

 knees and hips.

• the upper body and hand position should remain stable 

EXERCISE – ROCKING FORE/AFT
Description 

• the skier shifts balance forward and backward on the skis

Goal 

• to develop greater awareness of a centred stance

• to develop the ability to adjust balance along the length of the ski 

Ski Performance – pressure will be shifted smoothly along the length of the ski.

• can be done stationary

• while in a straight run 

• throughout a turn 

Movements of the body

•  the centre of gravity moves forward and backward primarily through use 

of the ankle joint

• the rest of the body should remain stable

EXERCISE – FULL RANGE OF MOVEMENT
Description 

•  the	skier	flexes	and	extends	the	ankles,	knees	and	hips	as	much	as	

possible while maintaining a centred stance

Goal 

• to explore the range of movements in the leg joints

• to develop the co-ordination of the leg joints 

• to develop a centred stance

Ski Performance – pressure will remain even along the length of the ski

• can be done stationary

• while in a straight run 

• throughout a turn 

Movements of the body

•  an	appropriate	amount	of	flexion	and	extension	of	each	leg	joint	is	used	

to maintain centred stance
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EXERCISE – PUSHING AND PULLING ON SKI TIPS
Description

• the instructor pushes and pulls the tips of the students skis fore and aft

Goal 

• to develop awareness and use of the muscles required to maintain a  

 centred stance

• can be used to simulate resistance created by variable snow conditions

• student should try to maintain a centred stance on the skis

Ski Performance

• pressure will remain even along the length of the ski

Movements of the body

• muscular engagement of muscles in legs, core and upper body 

ROTATIONAL DRILLS

The following exercises can be used to develop a skier’s rotational skills

 

EXERCISE – LEG ROTATIONS
Description 

• student balances on one leg and rotates the lifted leg in both directions.  

 Resistance can be applied by the use of a ski pole in the snow or by the  

 instructor holding the students boot

Goal 

• to develop leg turning movements

• to develop awareness of the muscles used to rotate the legs

Ski Performance

• with no resistance applied the ski pivots around its centre 

• when resistance is applied the ski will remain stationary

Movements of the body

•  the whole leg is rotated independently of the rest of the body. The point 

of rotational separation is the hip socket

NB – The	amount	of	flexion	in	the	leg	changes	the	range	of	rotational	

movement.	The	amount	of	flexion	in	the	leg	also	changes	which	muscles	are	

used to turn the leg and therefore how strongly the legs can be turned
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EXERCISE – BOOT WARS
Description

•  skiers sit on the snow to stabilise their hips and pelvis. They then interlock 

their feet, and turn them against each other to create resistance. The 

position of the feet must change so they can try this in both directions

Goal

•  a fun exercise to create muscular awareness in the legs and to stabilise 

the hips and pelvis

Ski Performance

• none, skis are off!

Movements of the body

• legs are rotated in the hip socket

•	 slight	flexion	in	both	legs	

• hips and pelvis remain stable

EXERCISE – STANDING LEG TURNING DRILLS
Description

•  there are several activities instructors can do with their students standing 

on	a	flat	area	with	skis	off.

It is important throughout all of the following drills to focus on rotating the femurs 

to help develop rotational separation

• pick up one foot at a time and practice turning leg one way then the other

•  lightly hold one foot above the snow and turn leg one way then the other 

so that the shape of a bow tie is left on the snow

•  march on the spot, while marching slowly turn feet and legs to point to 

the side then back to the other side

•  turn both feet inward until the toes meet and then turn both legs out so 

the heels meet

• make small jumps on the spot turning legs back and forth while jumping

Goal

• to develop awareness and mobility of leg turning movements 
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Movements of the body

• both legs are rotated in the hip sockets under a stable pelvis and upper body 

EXERCISE – HOCKEY STOPS
Description

•  the skiers ski in a straight line down the fall line, both legs are then 

turned quickly across the fall line and the skier comes to a stop

Goal

• to develop quicker leg turning and separation 

Ski Performance

•  skis	should	pivot	around	their	centre	and	remain	relatively	flat	to	the	

snow. Edge angle is created by the slope angle

Movements of the body

• both legs are turned in the hip sockets under a stable pelvis and upper body

EXERCISE- PIVOT SLIPS
Description – the skier starts in the fall line and turns both skis quickly 

across the fall line, then makes a controlled slip sideways before turning 

the skis 180 degrees in the other direction. The upper body remains stable 

and facing down the hill. These should be smoothly linked together using a 

consistent rate of rotation

Goal

• to develop the co-ordination and rate of leg rotation

Ski Performance

•  skis pivot at a consistent rate around their centre and remain relatively 

flat	to	the	snow.	Edge	angle	is	created	due	to	the	angle	of	the	slope	

Movements of the body

• both legs are turned in the hip sockets under a stable pelvis and upper body

EXERCISE – JUMP TURNS OR SPIESS TURNS
Description

•  the skier co-ordinates small jumps with leg rotation. As the skier jumps, 

the skis are rotated across the fall line. These turns and jumps are linked 

together	in	one	fluid	motion
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Goal

• to develop athletic ability and co-ordination of vertical and rotational movements

Ski Performance

•  the skis should rotate together and pivot around their centre. There should 

be as little slipping, both sideways and forwards, as possible.

Movements of the body

•  flexion	and	extension	movements	of	the	ankle,	knee	and	hip	are	used	to	

facilitate the balanced jumps. Both legs should rotate in the hip sockets 

under a stable pelvis and upper body.

LATERAL DRILLS

The following exercises can be used to help develop a skier’s lateral movement

EXERCISE – SIDE SLIPS
Description

•  the skier stands across the fall line with skis parallel. The edge angle of 

both skis is reduced causing them to slip sideways. The edge angle is 

then increased again to stop the slipping.

Goal

• to develop the release and control of edges 

Ski Performance

•  the edge angle of both skis should be gradually increased and decreased 

by the same amount at all times

Movements of the body

•  a lateral movement of the ankles and a rotational movement of the 

femurs is used under a stable pelvis and upper body

EXERCISE – RAILROAD TRACKS
Description

•  on easy green terrain both skis are rolled from one set of edges to the 

other leaving clean tracks in the snow. Turn shape should be shallow.

Goal

•  to develop edging movements of the legs and leave two clean tracks in 

the snow on easy green terrain
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Ski Performance

•  both skis should be tipped on edge progressively and equally

Movements of the body

•  progressive tipping of the ankles, knees and femurs under a stable pelvis 

and upper body

EXERCISE – STATIC EDGE ROLLING
Description

 •  on	flat	terrain	skiers	practice	rolling	the	skis	from	edge	to	edge,	focusing	

on both skis doing the same thing at the same time. Resistance can be 

applied by holding the skiers knees or placing ski poles in the snow and 

against the side of the knees.

Goal

•  to gain greater awareness of lateral movements of the legs and the 

associated muscles

Ski Performance

•  ensure both skis are being tipped progressively and equally

Movements of the body

•  ankles, knees and femur move laterally independently of the pelvis and 

upper body

EXERCISE – LEAPERS
Description

•  in the transition the skier jumps from one set of edges to the other

Goal

•  to develop lateral balance on and control of the skis edges. This exercise 

can also develop agility

Ski Performance

•  skis should be gripping through the completion of the turn to provide a 

stable platform to jump from; the edges should then change in the air 

and land cleanly back on the snow

Movements of the body

•  the skier should jump using a quick extension of the ankles, knees and hips. 

This extension should be directed out of the slope to allow the centre of 

gravity to pass over the base of support and change the edges.
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EXERCISE – POLE DRILLS
Description

•  the ski poles can be used in many ways to stabilize the upper body laterally, e.g. 

holding both poles level in front of the body, dragging the outside pole, dragging 

the outside pole and raising the inside pole and or skiing without poles

Goal

•  to develop an awareness of the correct position of the upper body and 

the associated muscles used. The result should be that the skis are more 

stable on the snow and the skier will gain better control .

Ski Performance

•  when the upper body is correctly balanced the skis should grip well and 

be stable on the snow

Movements of the body

•  as the legs move laterally angulation is created in the hip socket. 

Muscular	contraction	in	the	core	area	along	with	a	slight	lateral	flexion	

of the spine towards the outside of the turn is needed to maintain this 

angulation and keep the skier balanced over the outside ski.

EXERCISE - LIFTING OR TAPPING THE INSIDE SKI
Description

•  depending on the level of the student the skier can either tap the inside 

ski on the snow throughout the turn or hold the inside ski off the snow 

for the whole turn

Goal

•  to develop balance over the outside ski and gain better grip and control 

Ski Performance

•  the outside ski should be edged throughout the whole turn as the inside 

ski is lifted or tapped

Movements of the body

•  angulation	in	the	hip	socket	and	a	slight	lateral	flexion	of	the	spine	is	

used	to	balance	over	the	outside	ski.	The	ankle,	knee	and	hip	joints	flex	

to lift the inside ski off the snow.
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VERTICAL DRILLS

The following exercises can be used to develop vertical movement; many of  

the exercises used to develop fore/aft balance can also be used to develop 

vertical movements, e.g. 

• full range of movement

• ankle	flexes

• shuffle	turns	

• jumping throughout the turns

(refer to fore/aft exercises for full descriptions of these)

EXERCISE - EDGE CHANGE WITH FLEXION
Description

•  in	the	transition	the	skier	increases	the	flexion	in	both	legs	as	they	

change edges

Goal

•  to allow the centre of gravity to take a more direct path down the 

mountain and to help release the pressure built during the turn 

Ski Performance

•  as	the	skier	flexes	and	the	centre	of	gravity	moves	over	the	base	of	

support the edges of the skis should change progressively 

Movements of the body 

•  flexion	in	the	ankles,	knees	and	pelvis	is	used	to	help	move	the	centre	of	

gravity across the base of support
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2.0 SKI MAINTENANCE

Skis should be regularly maintained to perform the way the manufacturer 

intended they should. Bases and edges require maintenance and a basic 

rule of thumb is that skis should be tuned after 8–10 days on snow because 

edges dull and wax scrapes off.

BASE STRUCTURE
As a ski slides over snow crystals, heat is created due to friction. The heat 

melts the snow crystals and creates a thin layer of water, which reduces 

friction and allows the skis to slide. Water is the key to bases that are fast 

and easy to turn, but only if the correct amount is present under the skis. 

If the snow and humidity is very dry there may not be enough water present 

to help improve glide. In this case water may need to be produced through 

greater friction between the snow and the ski base. This is created by a 

smooth	or	fine	structured	finish.

When snow is warm or wet, however, excess water can be generated 

underfoot that creates suction and slows glide. In this situation, the base 

should be structured with a pattern, which, similar to tire tread breaks up 

suction	and	helps	channel	water	away.	In	general,	a	finer	structure	is	best	for	

cold, dry snow and a coarser structure is best for warmer wet snow.
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WAXING
Wax is important for two reasons. It improves glide and protects the ski’s 

base from oxidation that will degrade its properties and shorten its useful 

life. The ski’s base is like a sponge, and soaks up wax. The wax will bleed 

out of the base during skiing and lubricate the surface to enhance glide 

and protect the ski bases against frictional forces that can contribute to 

oxidation.

TEMPERATURE SPECIFIC WAXES
These waxes serve as the foundation for greater performance and should be 

the	first	wax	layer	applied,	preferably	by	hot	waxing.	The	waxes	are	mixes	of	

high-grade	paraffins	and	other	additives	that	offer	greater	speed	in	specific	

temperature	ranges	and	snow	conditions.	There	are	three	to	five	different	

temperature-range waxes offered by most wax companies including:

Cold wax –	for	snow	temperatures	approximately	10˚F/–12˚C	and	below.	This	

is	a	hard	wax	mix	of	paraffin	and	synthetic	paraffins	which	are	hardening	

additives that make wax more durable, abrasion-resistant and immune to 

scratching by sharp snow crystals (dry friction). 

Midrange wax – for	snow	temperatures	between	10˚F/–12˚C	and	28˚F/–2˚C.	

This is a medium wax formulated to counteract the effects of both moderate 

dry and wet friction.

Warm wax – for	snow	temperatures	28˚F/–2˚C	and	above.	This	is	a	soft	wax	

mix	of	paraffin	and	silicone	(or	similar)	which	are	hydrophobic	additives	that	

make wax more water-repellent to combat wet friction.
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EDGES
There are two edges that need to be maintained - the base edge and the 

side edge. Both of these edges are normally bevelled and the degree of bevel 

used will affect the ski’s performance:

Base Edge – The amount of bevel will affect the ability of the ski to turn on 

the snow. The more base edge bevel, the easier it will be to pivot or slide 

from side to side. With a new pair of skis the base bevel will likely be 0.5 

degree, if the edges are locking in to a turn too soon, change the bevel to 

0.75 or 1 degree. To go back to a lower bevel angle will require resurfacing 

the base, so beginning with smaller angles is recommended. Once the base 

edge bevel is set it can be maintained using diamond, ceramic and gumi 

stones.

Side Edge – Side edge bevelling will give the skis more grip on the snow 

surface. Typical angles are 1.0 to 3.0 degrees. Less angle equals less grip. 

A 0.5 or 1 degree base angle and a 1 degree side edge bevel is a typical 

starting point. A 1-degree-base/2-degree-side is more suitable for hard pack 

or icy conditions.

How bevelling effects the edge profile of the ski
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GLOSSARY

abdominal muscles The muscles covering that part of the body between the 

chest and the pelvis and enclosing the stomach, intestines, liver, spleen and 

pancreas

abduct To pull away from the midline of the body

abductors The outer thigh muscles that act to separate the legs 

absorption Flexion or retraction movements to help reduce the pressure build 

up on skis that results from terrain variations or turn dynamics 

adduct To draw toward the midline of the body

adductors The inner thigh muscles that act to pull the legs together

affective development An area of development in humans that focuses on 

emotional needs

aft Toward the tail of the skis, behind the bindings (see also fore)

alignment Alignment refers to the positions and movements of a skier’s 

body parts in relation to each other. The term refers to stance and body 

movements,	as	well	as	issues	of	boot	fitting	and	canting	to	adjust	for	

variations	in	leg	and	foot	configurations	Essential	to	good	skiing;	good	

alignment enhances both performance and safety. Skiers move in many 

different	ways,	they	flex,	extend,	angulate,	turn,	manage	pressure	and	make	

constant balancing movements. Good alignment makes all these movements 

possible while allowing the body to move naturally. Good alignment allows 

the body’s skeletal structure to support much of a skier’s weight and to resist 

the	forces	of	skiing,	therefore	freeing	the	muscles	for	fine	adjustments	and	

balancing responses

Principles of good alignment (1) Lines through corresponding left and right 

sides of the body are parallel in both horizontal and vertical planes (2) In 

turns the inside half of the body is generally above and ahead of the outside 

half (3) Good alignment is the result of a stable, disciplined upper body and 

active leg rotation 

0
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alley oop A freeski manoeuvre generally performed in the half pipe where the 

direction of rotation is opposite to the direction of travel

anatomical reference planes	The	scientific	terms	for	describing	human	

movement. The planes of human movement are frontal, axial and sagittal

anatomy The science of bodily structure

angulation Laterally	tipping	and	flexing	certain	parts	of	the	body	more	

than others to form angles between body segments. Angulation aids in the 

controlling of edge angle and lateral balance

anterior Near to the front surface of the body (see also posterior)

apex In skiing the apex of the turn is in the fall line or control phase of the turn

athletic stance The optimal ski stance in which the centre of gravity is directly 

above the centre of the base of support and directly between the two skis 

axis A line about which something rotates

aural The communication mode of explaining a particular skill/exercise

balance Ability to maintain equilibrium (see also dynamic balance) 

balancing movements Muscular actions to maintain equilibrium or desired 

alignment on skis. These movements are usually divided into two categories (1) 

actions that affect fore/aft balance and (2) actions that affect lateral balance 

ball and socket joint Joints	in	the	body	that	rotate	and	flex,	e.g.	the	hip	 

and shoulder 

banking Initiating	lateral	movement	inside	the	turn	by	moving	the	upper	body	first

base of support The portion of the ski or skis under the foot or feet

bio mechanics Field of study applying the principles of mechanics to the 

study of animate movement

blocking Any movement or action that reduces or eliminates movement in a 

given direction

AB
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braking In skiing braking is generally referred to in relation to pushing against 

or resisting the forces and creating friction 

boot out To knock the ski off its edge as a result of the boot contacting the 

snow during a turn

braking wedge Skiing	with	the	skis	in	a	convergent	position	with	sufficient	

edge angle to slow or stop the skier. Typically this wedge is wider than a 

gliding wedge

camber The	arch	that	is	formed	when	a	ski	is	on	a	flat	surface,	where	the	

middle of a ski sitting in this position is higher than the tip and tail of the ski

canting The process of making lateral adjustments to the skis, boots, 

bindings for optimal alignment and effective edging

carved turns Turns in which the skis travel on an edge with minimal lateral 

slipping or skidding. 

centre of gravity The theoretical point at which all of the body’s mass is 

considered to be concentrated. The centre of gravity location changes as 

body position changes and may even be located outside the body

centre of mass see centre of gravity 

centrifugal force Effect of acceleration that makes skiers feel like they are 

being pulled toward the outside of the turn. This pseudo-force results from 

forces building in a turn, rather than causing the build up of forces 

centripetal force The force acting toward the centre of rotation, responsible 

for keeping a turning skier moving along a curved path 

closed question A question that elicits a limited response, e.g. “are your boots 

done	up	firmly”(see also generative and open questions)

cognitive development An area of development that focuses on how humans 

receive and process information

concentric contraction A muscle contraction that shortens the muscles while 

generating force (see also isometric contraction and eccentric contraction)

converging skis Any ski position in which the tips of the skis are closer than 

the tail, e.g. a wedge (see also diverging skis) 

corresponding edges Inner edge of one ski and the outer edge of the other 

counter rotation The upper body twisted in one direction and the lower body 

twisted in another direction at the same time (see also rotational separation)

BC



245 0.6

cross over Moving the centre of gravity forward and across the skis. The 

centre of gravity moves from the inside of one turn to the inside of the next 

turn (see also cross under)

cross under Movement of the feet and skis under the centre of gravity. The 

feet move from the outside of one turn to the outside of the next turn leaving 

the centre of gravity inside each turn (see also cross over) 

de-camber To	bend	the	ski	enough	that	the	camber	is	gone,	e.g.	flexing	the	

ski during a turn

deflection Using terrain /snow conditions to aid in turning the skis. Direction 

change occurs because snow pushes on the bottoms of the skis

demonstration Performing a task or exercise as an example for students

diverging skis Any position in which the tails of the skis are closer together 

than the tips of the skis. When a skier skates or walks in a herringbone the 

skis are diverging (see also converging skis)

dynamic balance Balance in motion (see also balance)

dynamic parallel turn Turns with more carving than skidding (see also parallel turn)

drill A task or exercise that highlights a particular movement or focuses on a 

particular skill

dynamic In skiing this generally refers to upper level skiing, where ski 

performance is evident

early rise (see rocker)

eccentric contraction Muscle contraction involving lengthening of a muscle 

while developing tension (see also concentric contraction and isometric 

contraction)

edge angle The amount of ski tilt relative to the surface of the snow and to 

the	slope.	A	ski	placed	flat	on	the	snow	has	zero	degrees	of	edge	angle

edge set A purposeful edge engagement that provides a platform for the next 

turn. An edge set usually occurs at the end of a turn

edging movements Movements that increase or decrease edge angle 

eversion Movement of a body part outward, away from the mid-line of the 

body such as a lateral rotation of the foot. Typically this is associated with 

foot pronation (see also inversion) 

exercises Situations and tasks created to break down and isolate certain 

movements and skills for development

CDE
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extension Any movement that increases (i.e. opens) the angle at a joint (see 

also flexion)

extrinsic feedback Feedback provided by an external source, e.g. an observer 

falling leaf An exercise in which the skier alternatively sideslips forward and 

backward to move down the hill

fall line The path that a ball would take if you let it roll down the slope i.e. 

the line of least resistance

femur The bone that extends from the pelvis to the knee. The femur is the 

longest and largest bone in the body

fibular The smaller of the two bones in the lower leg 

fifty-fifty (50-50) Skiing straight over a box with both skis following the same 

direction as the box

flexion Any movement that decreases (i.e. closes) the angle at a joint (see  

also extension)

footbed An insert for shoes or boots designed to support the foot and provide 

a neutral stance

force An agent or action that produces a change in direction and/or speed of 

a body’s motion. External forces include gravity, air resistance, ski to snow 

interactions etc. Internal force is generated by muscle contraction

fore Toward the tips of the skis, in front of the bindings (see also aft)

friction Resistance to an object sliding across a surface. A ski sliding on ice 

experiences less friction than a ski sliding through wet snow

garlands A linked series of half turns which take a skier across the slope 

without crossing the fall line

generative question A question designed to provide insight into the values and 

emotions associated with the answer, e.g. “what did you most enjoy about 

your day” (see also closed question and open question)

gliding Forward sliding of the skis, either in a direct line down the hill or 

through a turn. Gliding is used to describe sliding with maximum use of 

momentum and minimum interference of friction 

gliding wedge When the skis are moving in a convergent position with little 

friction between the edges and the snow. Typically this wedge is narrower 

and has less edge angle than a braking wedge

EFG
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gluteus maximus The largest and outermost muscle of each buttock that 

extends, abducts and rotates the thigh

goals The desired lesson outcomes, which the instructor and the students  

agree upon 

gravitational force The force of attraction that the earth exerts on an object. This 

force acts at the body’s centre of gravity and points toward the centre of the earth

hamstring muscle Any of the three muscles at the back of the upper leg that 

flex	the	knee	joint,	abduct	the	leg	and	extend	the	thigh

herring bone A diverging ski position useful for climbing hills. The skier faces 

uphill with the ski tips pointing at an angle away from each other and walks 

up the hill

hinge joint Joints which allow movement in only one direction, e.g. the knee

hockey stop A manoeuvre in which the skier quickly turns the skis sideways to the 

direction of travel and sets the edges, causing the skis to skid rapidly to a stop

hop turns Any type of turn in which the skier hops into the air

inclination Lateral movement of a body part relative to the slope. A skier can 

incline the whole body into the slope (inclination) or make lateral movements 

with different parts to a different degree (angulation)

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	affect	a	change	

inversion Raising the medial border of the foot and or inward rotation of body 

parts (see also eversion)

isometric contraction Muscle contraction with no change in length of the 

muscle (see also concentric contraction and eccentric contraction)

kinesthetic a mode of communication that requires the instructor to make the 

student aware of feelings/sensations they may experience when performing a skill

lateral movements Movement toward the side, away from the midline of an 

object. Lateral movements can be used to change the edge angle of the skis 

and change the amount of weight distribution from one ski to the other 

learning preferences Feeling, watching, thinking, doing 

leg rotation Muscular effort of the legs to make the skis turn or tilt them up further
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mass The property of an object that causes it to have weight in a gravitational 

field.	The	amount	of	material	that	an	object	contains.

matching Steering the skis toward a parallel position from either a converging 

or diverging position

momentum Product of mass times velocity. Speeding up, slowing down and 

turning are all changes in momentum. An external force must be involved in 

a change in momentum.

off piste Terrain not on a prepared slope (see also piste)

open question A question that may elicit a broad range of responses, e.g. 

“what did you think of your turn shape on that run” (see also closed question 

and generative question)

opposing edges Both inner or both outer edges as viewed by the skier, e.g. a wedge

parallel turn A turn made on corresponding edges with a simultaneous edge 

release and engagement. The skis remain parallel throughout the turn, as 

opposed to converging or diverging

perpendicular A relationship between two lines or surfaces such that they 

meet at a right angle (90 degrees)

phases of a turn 

1. Initiation phase – the beginning of the turn 

2. Control phase – the middle of the turn 

3. Completion phase – the end of the turn

physical development An area of development that focuses on how humans 

develop physically

piste A slope that is groomed and prepared (see also off piste)

pivot Rotating the skis about an axis perpendicular to their base. Pivoting is 

typically	a	quick	movement	performed	on	flat	skis

platform Created by setting the edges into the snow, a platform provides 

the skier with something to balance on and provides the ability to move as 

required

pole use Movements that involve ski poles, such as swinging, touching or 

planting the poles

posterior Nearer to the back surface of the body 

practice Repetition of movement patterns or other activities designed to 

develop	or	refine	a	skill	
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pressure The application of a force across a surface. The force of a skier’s weight 

is	distributed	through	the	feet	as	pressure	when	standing	on	a	flat	surface.

progressions A sequence of acts, movements or events orientated toward 

meeting an educational objective or goal. Progressions are connected from 

the	least	complicated	to	the	most	difficult.

pronation	A	flattening	of	the	foot’s	arch,	with	the	ankle	and	foot	rolling	to	the	

inside when the foot is weighted 

proprioception The sense of position and movements of the body and body parts 

quadriceps The large extensor muscles at the front of the thigh

reinforcement The process of rewarding students for appropriate performance. 

Recognising and praising students for reaching their achievements provides 

even more motivation for them.

resistance A force that hinders motion. Friction between skis and snow creates 

resistance.	Wind	or	airflow	across	a	skier’s	body	also	creates	resistance.

responsibility code A code that sets out the responsibility of each participant 

for safe conduct on the slopes and lifts

retraction Pulling the legs up under the body by contracting the muscles 

of the abdomen and hips. This movement can be used to absorb pressure 

increases due to terrain changes or turn dynamics.

reverse camber The condition in which a ski is bent in the opposite direction 

from its natural camber. 

rocker An exaggerated rise in the tip and tail of a ski or snowboard. Also 

known as reverse camber or early rise

rotation A circular or rotational motion of a body about an axis 

rotational movements Movements that affect the rotation of the ski or skis 

rotational separation Rotation of one part of the body against the body part 

above it. Typically in skiing we incrementally create rotational separation 

utilising all rotational joints from the ground up.

rotators Muscles that serve to rotate a part of the body 

sequential leg rotation A non-simultaneous rotation of the legs, e.g. stem 

turns and step turns (see also simultaneous leg rotation)

side cut Refers to the hour glass shape of a ski
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side slip A method of moving down the hill with the skis across the fall line. 

The edges are released to allow the skis to slip downhill

side step A method of moving up the hill. With the skis parallel and across 

the fall line the skier steps up the hill

simultaneous leg rotation Rotation of both legs at the same time (see also 

sequential leg rotation) 

skidding A combination of sliding and slipping as the skis move through a 

turn. This occurs on a ski that is not carving

skier analysis The process of assessing a skier’s ability and identifying cause 

and effect relationships 

skill Proficiency	that	is	acquired	or	developed	through	training	or	experience	

skill blending Combining skills to create an overall performance 

snow types	Approximate	classifications	of	snow:	

• powder	–	snow	that	is	light	dry	and	fluffy	

• packed powder – snow that is compressed or groomed 

• corn – pellet sized particles that have formed from repetitive thawing,  

 refreezing, and recrystallisation 

• crud – settling snow that is cut up by skiers and riders 

• wind crust snow – snow with a wind compacted layer on the top 

• cement – uncompacted, heavy snow with a high moisture content 

•  hard pack – Snow that has become very dense and hard. Often referred to as ice.

speed The rate of motion or progress; the magnitude of velocity

spine The bony column that forms the main support for the body and 

protects the spinal cord. The spine consists of 33 vertebrae

static exercise The process of performing an exercise while standing still

steering The use of muscular effort to control the rotation of the legs while 

travelling forward through an arc. Steering is a combination of movements of 

the body and ski performance

steering angle The difference in direction between the skis and the direction 

of the skier’s momentum

stemming The displacement of one ski to a position convergent with the other 

ski. One result of stemming is that the skis are on opposing (inside) edges.

straight run A run directly down the fall line with the skis in a parallel position 
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student profile	The	student	profile	is	the	unique	combination	of	individual	

characteristics that each student possesses including physical attributes and 

background (sports experience) learning preferences, motivation, desires and 

emotional state

subtalar joint The ankle joint

tactics Methods used to gain a desired objective

task	An	assigned	activity	that	focuses	on	specific	instructions,	goals,	

movements or skills

tibia The inner and larger bone of the lower leg 

torque A measure of how much a force acting on an object causes that object 

to rotate around an axis point. The amount of torque created is affected by 

the magnitude and direction of the force applied and the distance at which 

the force is applied relative to the axis point. In simple terms it can help 

to think of torque as a turning or twisting force. In skiing leg steering is an 

example of torque.

traverse To ski across the slope in a horizontal or diagonal path

turn shape The shape of the turn through the arc (the exact path of the skis 

through the turn) 

v.a.k. Visual, aural, kinesthetic. Communication modes used to deliver 

information to students

vertical movements Flexion and extension movements

visual The use of visual images to deliver information. Demonstrating and 

drawing pictures on the snow are examples of this.

wedge A position in which the skis are converging so that the tips are closer 

than the tails and the skis are on opposing edges

wedge parallel turn A turn that begins with the skis on opposing edges (in a 

wedge)	and	finishes	with	the	skis	on	corresponding	edges	(parallel)	

wedge turn A turn with the skis in a wedge (converging) position

weight transfer Adjusting the distribution of weight between the skis, e.g. 

shifting weight from one ski to the other.

wide track parallel Turns in which the skis are at least hip width apart and 

leave a wide track in the snow
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