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O Earlier gains in strength can lead to short-
term success

O Often identified as talented, may receive
special coaching or training opportunities

O If well-coached and works hard throughout
this phase, can make the short-term
advantage longer lived

Disadvantages:

O Less time in motor skill sensitivity window
and may have skill deficiencies that are
difficult to overcome

O Can be less motivated to work hard if
found easy success

O Difficult to cope mentally when late
maturers close the gap

O May get moved from social peer group
based on competition leading to loss of fun

Coaching points:

O Challenge early maturers so they don’t get
complacent

O Expose to older athletes to provide push,
but don’t remove entirely from peer group

O Continue to focus on fundamental skills

O Stays in the motor skill sensitivity window
longer, and often has better overall
coordination and fundamental sport skills

O Is challenged by early maturing peers and
may naturally develop a stronger work ethic
and resiliency

Disadvantages:

O May find sport less rewarding when efforts.
don'’t translate into results due to
size/strength disadvantages and will
decrease effort or drop out

O May not get as high a quality of coaching
or training opportunities because is not
perceived to be as talented

O Perceived competence suffers; not natural
for kids this age to have long-term view

Coaching points:

O Avoid identifying talent by results alone

O Create an environment that rewards the
strengths of late maturers — skills
competitions, etc.

O Don’t emphasize competition results



[image: image3.png]Exercises for Inline Skates or CC Skis

Slide in in-run position moving the center of
pressure (COP) forward and backward.
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Slide in in-run position making short and long back.
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Slide in in-run position stretching and bending arms.
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Slide in in-run position taking arms up and down
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Slide in in-run position taking head in and out

Slide in in-run position moving pressure from left to
right foot

Slide in in-run position taking knees in and out

Slide in in-run position opening and closing hip

Slide in in-run position opening and closing knee

Slide in in-run position getting higher and lower

Slide in in-run position taking arms forward and
backward

Slide and balance on one leg




      
The origin of ski jumping can be traced to Ole Rye who jumped 9.5m in 1808. Norwegian Sondre Norheim is widely considered the father of modern ski jumping. In 1866 he won what has been described as the world’s first ski jumping competition with prizes, held at Ofte, Høydalsmo, Norway. 
Over the past hundred years, ski jumping has evolved enormously with different jumping techniques allowing jumpers to achieve ever greater distances, but at the same time Ski Jumping remains a very conservative sport. It demands that the athlete perform with a singular goal which has not changed since people have been skiing. How can I go further on skis? This rigid objective has allowed the progression of the sport from humble beginning on simple hills to the awe-inspiring athletes of today. Athletes are jumping further and safer than at any point in history. This is possible because of the conservative and objective based nature of the sport. However, what is next? How can we make the sport more attractive in an ever-increasing environment of choice in sport? 


It will be done by breaking down the conservative barrier of the sport and allowing athletes the license to develop their own self-concept in ski jumping that is driven by individual need and not the demands of the sport.
It is imperative that all stakeholders and the athletes recognize that they all play a role in constructivist coaching. From coaches, to officials, to parents: all are pivotal in the development of athletes.
The phenomenon of education in general terms and its relationship with the High Athletic Performance are not exceptions which lead us down a different path: education is at constant change, and so is the introjection of knowledge, attitudes and abilities of athletes. 

We describe the student of the 21st century as someone who needs to develop abilities to be able to search, analyze, integrate and use information in a continuous and independent way. The new Information Age forces education to change from its foundations so that students can achieve an integral development and as part of it, the ability to "learn to learn, do, live and coexist".

This is a change of approach that brings with it a major modification of teaching-learning methods, as it directly and significantly affects the way students learn and the way teachers teach. The author's proposal is supported on the idea of being able to change perspectives, that is to say, to evolve from content acquisition to skill acquisition: to know, to know how and to know how to be. 
This document examines the importance of athlete-centered leadership, growth and maturation as it pertains to ski jumping, and Long-Term Athlete Development (LTAD) modelling for ski jumping. It is important that leadership in sport recognize the autonomy of the athlete in relationship to these important topics. Ski jumping has progressed so far from the origin, and coaching has developed along with it. These concepts are vital to ensure the emotional safety of the athlete and the healthy progression of the sport on a global level.
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I. Introduction
It is with the great pleasure Ski Jumping Academy would like to offer the product that presents the synthesis of over 20 years research on education of young athletes, development of the World’s leading Ski Jumping Nations. This interactive material is targeted towards the global Nordic Ski Jumping community, with intentions of aiding in the development of the beautiful disciplines of Ski Jumping and Nordic Combined skiing for athletes aged up to 15 years of age.

In today’s world of Information, Nordic Ski Jumping is a very exciting discipline that allows raising well balanced individuals, all round active lifetime athletes and role models for future generations to follow.

Starting with essentials of Physical literacy in form of gymnastics, hiking, biking, team building and leadership, skill development in each and every child, many participants will take it through the stages of Long-Term Athlete Development (LTAD) pathway with a dream to one day become an Olympic athlete. This material combines the knowledge that is widely accepted. Our target is to also keep it current and up to date.

Modern dynamics in the relationship between athletes, coaches, parents, and other parties involved should be taken into serious consideration, with the goal to bring more children into our sport and retain them over extended time period, allowing them to fully experience the benefits of the multiple stages of LTAD (Long Term Athlete Development path).


The constructive: Main reasons that kids join sporting activities:

1. Fun activity, where success is recognized during their first trial.

2. Social opportunity with peers and friends.

3. Active lifestyle, recognized by the parents when introduced in a safe and responsible manner.

The reactive: Main Reasons for dropout observed:

1. Chemistry or lack of such with the coach or the teammates.

2. Social challenges within the environment.

3. Not having fun anymore.

4. Health- or injury-related challenges.

5. Focus on school.

6. Safety issues (facility, equipment, environment, emotional etc.)

7. Premature self-judgment: “wasn't good enough”.

This material is structured towards recognition of the positive/constructive sides and dealing with and eliminating any signs of the reactive sides.

II. Athlete Centered Coaching
Case Study


Janne Vaatainen (speaking to his time working with the Japanese Team)

Janne is a humble man. As a coach, his philosophy is to find the individual gifts of the athlete and work with them towards what is good, what the athlete needs. Janne does this through trying to understand personally what the athlete feels and how he can help them to succeed. He does not try to force an athlete to do anything but rather give them the tools to understand. Once the athlete understands, the results then become sustainable. In this way, Janne promotes an athlete to develop their self-concept.

Self-concept in Janne’s program is a result of the relationship that he has built with his athletes. By getting to know them and identifying how and when to speak to his skiers he can approach his athletes from a point of mutual respect as opposed to a power dynamic.

“Let’s try it.” A quote from Janne when asking about enabling athletes to explore sport from their own perspective. When an athlete has the courage to approach the coach with new ideas or concepts that they would like to explore, it is important to give the athlete space to explore. “Why keep the athlete in the box?”
Creativity is an important skill for a coach to have. Flexibility in planning, thinking in unique ways, and having the capacity see the whole picture are key components of good coaching. Janne is creative in many facets of his programing, especially in how he challenges his athletes to perform tasks. Perform the task and adjust. Adjust the task so that every day the athlete is coming into a new environment that is intrinsically motivating and physically stimulating for performance. 

With these tools, self-concept, openness, and creativity, Janne has developed an environment that is focused on the athlete and not the outcome. The athlete is respected, valued, and focused on for performance as the whole system moves toward mutually agreed upon goals. Something that has facilitated this process is Janne’s humble attitude. As coaches’ ego plays a role, and Janne demonstrates an incredible capacity to keep his in check. Understanding that it is his athletes that he works for and with, to create an environment for success. In this environment, there are so many actors which help to play a role in the performance of the athlete.
One of Janne’s athletes is an exemplar of this in action. Ryoyu Kobayashi has been incredibly successful as a ski jumper. Sweeping the Vierschanzen Tournee, Olympic champion, overall world cup winner are just a few of his many accolades. Yet he too is a humble athlete. Gracious in defeat and humble in triumph, Ryoyu is an example of how athletes can be successful in athlete centred environments.
Janne shared a story about Ryoyu, when on a training camp he tried snowboarding for the second time ever. By the end of the day, he was able to complete the activity with ease. This action demonstrated two things. 1. Ryoyu is a very talented individual and 2. Give your athletes space to explore. Janne gave license to his skier to try something and explore sport, and in doing so was able to gain a deeper understanding of his athlete and the talent he had.
This story also emphasizes the importance of understanding culture. Taking time to step back, listen, and learn from the people we are working with. As a Finnish coach working with the Japanese team, there was a period where Janne had to learn and grow as a coach. “Look and understand what is our system and environment, then give what you can.” This is emphasis of listening first and speaking second is foundational when creating an athlete centered space like Janne has done. Adapting to a culture rather than expecting it to adapt to you is an important lesson approaching any sporting environment.
As coaches, we must “look in the mirror” and ask ourselves a few questions:

· Do we coach for the athletes or for ourselves?

· How big is our ego?

· Do we want to turn athletes into something we envision or help them be their best 
     selves?
· What was my vision for becoming a coach? Why did I become a coach?

· What dreams and visions did I have about how I would be as a coach?

· What kind of athlete did you imagine working with?

· Does my athlete want something different?

As coaches, our role is to give athletes everything that they need to succeed. Time, passion and effort from coaches are poured into athletes in the hopes that they will take these gifts and develop them into the best athlete that they can be. This desire to give athletes the world can cloud judgment and rob athletes of autonomy in a closed skill sport such as ski jumping.

What would the outcomes be of putting the interests of the athletes first? Young athletes will have a greater perception of fun, autonomy over development and increased “coachability” as well as noticeable rate of progress. All these factors reflect in increased athlete retention. The role of the coach is to facilitate a genuine experience that fosters an intrinsic passion for ski jumping and the sport they have succeeded.

Closed skill sports offer unique challenges for coaching. The athlete must only contend with the choices and actions that they make. The coaching dynamic in these types of sports lends itself to coach centered, skill-based learning. This means that the coach is in control of the direction of the athlete development with minimal opportunities for the athlete to provide input into progression. While this method has proven to be successful in raising athletes, it fails to consider the needs of all athletes. By looking to the athlete for what they are, what drives them and embracing those motivations will lead to more physical and mental improvement as well as an increase in resilience from the athlete. An athlete centered approach strives to focus on what motivates the athlete. What are their goals? What is their understanding of the sport? Beyond ski jumping, what experiences does the athlete bring to the table? By acknowledging the athletes’ need for autonomy, their own goals and their experiences, coaches can tailor their coaching practice to the needs of the athlete.

The athlete centred approach is often applied to older, more mature athletes. To execute athlete centered practice the coach must be a master of the sport. To identify the athlete, their motivation and most effective ways to develop them, the correct work will require creativity and a strong understanding of how to engage the athlete. The mature athlete has already gone through puberty and the trials of peak height velocity are behind them.

What are the skills that a young ski jumper needs to develop?

How a coach chooses to work with the athlete has a significant impact on how the athlete will develop. In a coach centered skill-based learning environment, the coaches provide feedback that focuses on the positives and the negatives of performance. There is little room for the athlete to intercede, and comment in there on their perception.

In an athlete centered, constructive learning environment, the coaches are tasked with facilitating learning by creating experiences which enhances the athlete's own self perception of ski jumping. By building off this self-concept the athlete takes control of development, and the coach is merely a guide for the athlete. An athlete self-concept can be fostered in many ways, and it is a coach’s role to identify ways to grow with the athlete. One common technique often applied by many coaches is simply asking the athlete how they felt about their job, and from this information, augmenting coach feedback to enhance the athlete’s perception of their jumping practice. Another more complex method involves challenging the athlete in unique non-traditional ski jumping methods to manufacture a learning experience.

These challenges can be based around many aspects of the sport. For example, they can be used to promote enjoyment in the sport (dancing/singing/high fives down the in-run) or can be focused on teaching skill (clapping hands in the air: balance during takeoff and flight, jumping to hit a balloon at takeoff). All challenges promote skill development by removing the drill method of practicing the same technique repetitively and promotes real experiences that the coach can build on to develop athletes. Safety is an important consideration when implementing challenges. It is the coach’s responsibility to ensure that the athletes’ safety is always protected. It is important to consider all factors when prescribing challenges. It requires the coach to have a very deep understanding of the sport as well as the athletes in order to ensure this method is safe and effective. 

It is the sport leaders (coaches, clubs, NSAs) who hold the best interests of the athletes’ ahead of their own. This means that the creation of an athlete centered environment is paramount to success. Research has shown this to be true in education as well as physical
education. Give athletes the license to direct their development and listen to their desires and goals. What are their strengths? What is their motivation for participation? Find ways to facilitate learning rather than focus on skills. Above and beyond all, is the need for the foundational leadership skills of trust and communication. Talk with the athletes about what they are doing and why, explain how it will help them improve and reach their own personal goals. Allow the flow of communication to go both ways and listen to their experiences as it is the guide to moving everyone forward.

III. Role of the Coach, Parent, Athlete and Club
Case Study 

Steve Collins

Steve Collins, Canadian ski jumper, 3-time Olympian, world cup medalist, and Junior World Champion. As a young boy, growing up in a community which encouraged play and exploration of sport allowed him to succeed and grow into a successful and proficient athlete. Having access to skiing and a community which valued growth, movement, and an appreciation for the land they lived on helped to mold Steve into the jumper that he became. As a first nations person from the Fort William Indian Reserve (No. 52), Steve was encouraged to write his own path and blaze his own trail. 

He was fortunate to have access to the Mount McKay ski hill in Thunder Bay, Canada, across the street from his childhood home. Allowing him to learn to ski when he was only 4 years old. With his friends, they built jumps all over the hill and treated sport as play. Exploring how to fly further and in creative ways. It was here that he learned to fall, and to fly.  

Steve’s experiences with coaches were varied. His first coach, Slav Kardas was a major influence in his development. He personally invested himself into his athletes. Considering them as people and not just as pawns for athletic development. Slav invested his time and his energy. Building the rudimentary jumps that the athletes learned on, worked with the athletes on their terms, saw the potential in the skiers, and was a friend to them. 

As a European coach working with Indigenous youth, Slav saw past the racial divide that was pervasive in Canadian culture at the time and worked with Steve as a peer and not as an authoritative voice. In this way, the First Nation Band allowed Slav to coach, because he was athlete centred and willing to learn from his skiers, Slav was given the license to lead. Embracing the land and place was very influential in Steve Collins' journey as an athlete and person.

Slav built Steve up to be the athlete Steve wanted to be. Investing his time and love into producing a skier who had self-concept and drive to be the best. Slav also considered the whole athlete and took the time to teach Steve valuable skills that he uses today. Skills like carpentry are things that have created a relationship between the two that goes far deeper than sport.

Steve was an intrinsically motivated athlete because he had the license to explore sport on his own terms. He focused on having fun and exploring how to fly further on his own. Initially he did not rely on others to tell him how to jump, he experimented with different ways of jumping and skiing and developed his own self-concept for ski jumping. It was this concept that allowed him to be successful when he first stepped into the world stage. Pioneering the delta style, Steve was able to look at the sport in a different way. While ultimately this was not a prominent style, he was able to think differently about sport and make it his own.

In the ‘70’s, it was the Indigenous band that Steve belonged to which ensured that he had access to sport. Maintaining the ski hill and allowing coaches like Slav to work ensured that Steve had access to this domain. By giving license and support to Slav, Steve, and the other athletes, the program was able to produce successful athletes. Allowing and supporting Slav to supply equipment to his athletes, providing a space for sport, and encouraging athletes to stay in sport was very influential in the success of these athletes.

As a very competitive youth, Steve was always trying to better himself. With few formal competitions before the age of 11, the notion was not to “win”, but to find ways to fly further. It was a community of skiers which pushed him forward and not the notion of winning world cups or going to the Olympics which pushed this athlete forward. Competing was something that Steve valued, but these were not the reason for his participation at a young age. It was not until he started to travel for sport and push the limits that competitions became a reason for participation.

Skill based development is at the core of Steve’s experience. He honed his performance on his own terms. Developing his self-concept through experiences and not through “traditional” avenues. He found ways to be successful through trial and error and developed methods for finding passion in other ways. The notion of de-motivating events was not something that he was exposed to because he and Slav had created an environment where he could be successful.

Teamwork is a loaded term. Relying on all to be invested. Steve Collins had a community behind him coaches, family, Band, and himself. All of these people coalesced in his ability to perform. However, ultimately it was his self-exploration and passion for sport that led him to sporting success. Without these people working with him, he never would have been able to discover his talents in sport and take it to the world stage.

Later in Steve’s career, he experienced an environment where the people he was working with were not in line with his values and it caused significant stress and decline in performance. Without his base in skiing and self-concept in sport this could have been a major hurdle, but because of the strong base of skill and support, Steve was able to overcome and compete at a high level.

Sport was a major part of Steve Collins’ life. His path to success was paved with influential and supportive coaches to guide him, a supportive community to give him access to the domain, and a self-concept built through play. He was a winner at the Salpausselkä, WJSC in 1980, and an extremely skilled ski flyer. This was all possible because the roles of his coaches, parents, club, and community aligned so that he could achieve his dreams.

1. The Coach
Our coaches have a very important job. The very first task a coach can target is to create and foster the development-oriented athlete centered training environment that is based on security, well-being and confidence, focusing on long-term development ahead of focusing on short-term results.

The coach shall strive to create sports environments with a focus on learning, development, challenge and mastery. The focus of the younger age groups is versatility. If there is an athlete who takes part in a number of sports, it is important to support this. This could mean that an athlete may not participate in all training sessions, yet that is what’s developed by versatile commitments. Likewise, it is important to understand the essential need to focus on jump training. It is also allowed to be versatile on the slopes. The use of different equipment, variation in ground sizes, challenges on balance in gliding, practice on applying power with both legs, etc.

This development model is based on the Canada originated and applicable to many sports LTAD model. This version has practitioner/athlete at the center, and the training cycles toward the physical development level, not age. If you train a youth group, the focus will gradually become more and more jump-specific, yet the good variety of activities remains very important. We encourage everyone to go for a run with a couple of young athletes. There is an incredible amount of competition between the parents, and together you can create a fantastic environment. You will meet many who focus on results. Many will also be most concerned about the next competition. The job of the coach is to apply fair and equal treatment to everyone who participates, so they can reach their potential. You may want to become world champions, or you can jump in the K-40. One does this by arranging the right training for the right development stage.
2. The Parent

Parenting common sense rules:

1. Meet up for a run and exercise whenever you can. Feel free to share driving with others 
      in the club/team.

2. Encourage all athletes - Important to see everyone on the ground!

3. Encourage maturity and hardship - The most important supporters are you! Help the 
      athlete have his feet safely on the ground.

4. Respect decisions made during competition - If something is not right, take it up with 
      the team leader (manager in the team) who can take it with the management.
5. Do not complain about judges ‘decisions - Respect the decisions! It's okay to disagree, 
     but pick it up after the competition without the athlete being involved.

6. Encourage your child to participate, but don't pressure anyone to jump on hills they 
      don't want!

7. Respect the coach's decisions / feedback- Do not review technical feedback provided by 
      the coach.

8. Provide proper and reasonable equipment -Do not exaggerate! It is better that the skis 
      are too short, than too long!

9. Show respect for the work the club / team is doing- attend parent meetings, help with 
     ground preparation, feel free to take office. The more volunteers, the less work on each.

10. Keep in mind that it is your child who jumps - not you.

11. Show respect for others - do not smoke in the arena.

12. Remember that children do as you do - not as you say.

13. Take courses to learn more about ski jumping - it will be more fun and more interesting.

14. Give the athlete more responsibility! It is important that the jumpers become 
      independent. They must be able to take care of their equipment and learn to get ready to 
      ski!

3. The Athlete

We want athletes to develop the ability to focus and who are curious individuals. We want athletes who put in a wide, versatile training effort so that they can reach their potential as ski jumpers. Regardless of whether it is to become a world champion or to be able to master a 40-meter hill. Feel free to do more sports. Gymnastics, cross-country skiing, martial arts, free ski, skateboarding, in-line skates, snowboarding, athletics are just some examples of sports you may want to try. Expensive equipment is not necessary. Most clubs have lending equipment for ages 6-12. What is important to think about is that you have to grow out of equipment, not into it. It is better for long-term developments to jump with "bad" equipment. (But it is very important that this does not compromise safety). When the athlete reaches the upper levels, equipment optimization becomes more important.

Results are not important. What is important for an athlete is to develop an understanding of what makes a jump bad or good, as well as the ability of the athlete to make technical changes. We want athletes who are curious and who challenge themselves. Learning occurs through experiencing - developing - mastering - challenging. When mastering one thing, itis important that you challenge yourself to take one step further.
We want athletes to take on their club. If you have the opportunity to be a trainer/instructor -you help others, but also yourself. You gain more expertise and a greater understanding of ski jumping. Feel free to take a trainer or judge course. If you are aiming to become a national team athlete, you must take care of your own development, your own and the team's equipment, your teammates and other supporters in a way that makes you a good representative of our sport. It is possible to become good by holding others down, but you will never be the best. We want athletes who help and push each other in their daily workouts. It is fun to succeed, but it is actually even more fun if you get along with others. For this to happen, one must also enjoy the progress of others.
4. The Club
The most important job is done in the clubs. The number of hours devoted to getting jumping hills ready for training is enormous. It is important to make sure that the fiery souls are both seen and taken care of. Not least, it is important to recruit new parents and athletes to the club. The club also has a big task in its local area. We encourage our members to engage in more sports. It is important that our ski jumpers have a focus on versatile training. We hope that the clubs can facilitate wider cooperation with the various groups / sports in the club, so that we take care of everyone. Skiing is an activity that is very important and can be advantageously done in collaboration with both cross-country and alpine groups. Basic training can also be done across clubs and sports, and you can invite other sports / groups to jump training at the jumping hills.. The activities of the clubs should be based on pleasure. It is important to keep in mind that ski jumping should not be financially exclusive. Most clubs have equipment for lending. It also doesn't matter if you use cross-country ski, mini ski or alpine ski. The most important thing is that they have fun skiing.
Organizing Club Events/Competitions:

There are more and more clubs thinking alternatively when it comes to competitions. We encourage the clubs to use both imagination and creativity to create more activity during a competition. Team competitions across age, “who jumps most jumps””, knockdown competitions, competitions on mini ski. Only the imagination sets boundaries here. We want children under the age of 12 to compete in their immediate environment, and we want a stronger connection between different age groups. It is important that the 6 year old also sees and knows the 16 year old in the same club. The most important thing is to create more activity during competition weekends, and not just trial rounds and 2 competition rounds. If we are able to compete in what we practice in the current period, and create more activity during the race, we have achieved a lot. Our competitions should be adapted to the level of development of the athlete, not age.
Skill-based approach to competitions: 

We would like to present to you the concept for organizing competitions for athletes up to 15 years of age that has been used in arguably the most successful skiing nation – Norway, since 2015. Competitions are organized on 20-, 40- and 60-meter hills with high and low starting gate on each, where the athlete/coach decides on which hill and starting position to compete, so that all jumps should be done in a safe environment close to the K point. (ex. 15-20 meters on the K20, 35-40 meters on the K 40, etc.).

It is centered on skills and NOT age. There are various reasons for this:

· Different levels of experience for athletes in the same age. Ex. A 13-year-old could have 2 or 7 years of ski jumping experience.

· Nobody likes to jump 28 meters on the 60 meters hill.

· Much higher level of satisfaction among athletes and parents.

· Much higher athlete retention rate.

· Fun environment.
Team building:
We encourage clubs to create social gatherings. But: We do not encourage traveling on long and expensive trips. Much can be done in the local area, and we hope you choose the cheapest accommodation possible financed through shared day trips. In this way, the jumping sport will be accessible to more.

Here is quick overview on the overall guidance with regards to nutrition, environment and equipment:

	Levels
	Active Start   0-6 years
	Basic Abilities    6-9 years
	Learn how to Train                    9-12 years
	Train to Train       12-16 years

	Nutrition (healthy athlete –    diet, sleep, physicality)
	Focus on a varied and healthy diet with parental guidance.
	
Focus on a varied and healthy diet with parental guidance. Make sure they get enough sleep.

	Focus on a varied and healthy diet with parental guidance. Make sure they get enough sleep.
	
Focus on a varied and healthy diet. Develop the athletes’ responsibility, but keep including parental guidance. Sleep.


	Work building the environment
	Focus on interactions and positive enforcement.


	Focus on interactions and positive enforcement.
	Focus on interactions and positive enforcement.
	Raise awareness around interactions and team spirit.

	Parental involvement
	Create the basis of play and unorganized activity every day.
	Involve the kids in a lot of physical activity.
	Involve the kids in several sports. Importantly, with unorganized activity as well.


	Encourage the kids to participate in several sports. Make sure there is a balance between sports and school.

	Ski jumping gear
	Not important with specialized gear, but focus on gear that the athlete can handle.


	Less important, but focus on gear that the athlete can handle.
	Important with gear that is adjusted to the athlete and their level.
	Gear that is adjusted to the athlete within the regulations and current norms.


IV. Growth and Maturation of Young Athletes

Timing of the athlete’s biological maturity varies even though chronological age is the same. We can have an example of three athletes aged 12. However, they are very, very different in terms of their biological age, which reflects their sexual maturity. Athletes who are the same chronological age can be up to five years apart in terms of their biological age.

Children who show early stages of sexual maturity are referred to as early maturers, and those who have a delayed sexual maturity are called late maturers. Superior performance of early maturing children is due in a large part to their physical size and not necessarily because they have superior talent. Late maturing children can actually end up being taller as adults than those maturing early because they are in the growth phase longer before the onset of puberty.

Puberty also brings the additional advantage of testosterone to boys that in turn, influences muscles development and reduces body fat. Between 12 to 14, the testosterone increases quite dramatically for the average boy. An early maturing boy will have this hormonal influence sooner than late maturers will, providing an additional temporary advantage to the early maturer. Estrogen starts increasing in girls around 10 years of age and rises quite rapidly between 12 to 14 years and then it plateaus between 14 to 16 years. Now estrogen increases adipose tissue and this can have both a positive and a negative effect on a girl's performance. A bigger mass can provide an advantage in strength sports; however, the additional fat mass can negatively affect their speed and power. A critical point to remember is that the athletic performance of a young athlete before puberty is often a seeming indication of the overall potential once they are fully matured.

Early maturing children often receive more coaching attention because they're performing at a higher level of anybody else on the team. The true talent though probably lies within the late maturers on the team. And neglecting these children due to their lower level of performance capacity before puberty may permanently negate their ability to reach their exceptional genetic potential. And an elite athlete will be forever lost.

Important markers of development: 

It is critical that we, as coaches, develop a solid understanding of the growth stages, so we can adequately make decisions concerning development of our athletes, as well as provide them with opportunity to reach their full potential. 
Here are some useful markers for assessing the puberty status of an athlete:

· The start of breast development precedes peak height velocity by about one year and indicates the stimulus for the growth spurt has begun for girls. In females, menstruation begins around one year after peak height velocity, indicating that completion of most of the growth spurt has finished.

· In boys, changes in the penis precede maximum peak high velocity by about one year, and this stage indicates the growth spurt has begun for boys. The adult voice for boys appears about one year after maximum peak height velocity, and this indicates that the rapid phase of growth is ending.

Before completion of the growth spurt, most of the increase in physical work capacity and exploitation capabilities for both boys and girls is due to growth and maturation. A training effect is possible, but this is predominantly due to improvements in the nervous system that enhances coordination of the muscle fiber firing and sequencing.

After puberty, the continued increase in physical work capacity and exploitation capability is due to training. Progress towards the genetic ceiling slows when the influence of growth and maturation is removed.

5. Other factors related to maturation
Neurological development:

We are going to start with neurological development. Coordination impacts the quality and stability of sport skill acquisition, and is largely determined by neurological maturation of the child. By the age of eight years, the brain of children is 90 to 95% fully developed. After the age of 12, the neurological system development slows, but it does continue. Between 7 to 12 years of age, the nervous system growth recreates a favorable condition for the acquisition. According to German research, kinesthetic sense increases by almost 75% between the age of 10 and 11 years alone. And the kinesthetic sensors permit detection of the body's orientation in space and it matures quite early. And this is quite important. By 7 to 9 years, kinesthetic differentiation and reaction speed is largely developed. By 9 to 11 years, reaction time, rhythm capabilities and balance are almost fully developed.

V. Motor Performance Abilities (MPA) – The 5 Components
For us, as coaches, it is really important to understand what abilities require a ski jumper, how they are developed, and how they are applied in performing a ski jump.

Before we define the 5 MPA’s, it is good to distinguish between a skill and ability. Abilities are mostly genetically predetermined characteristics. They affect the athlete's movement performance, and they are really difficult to change. They are the cards with which the athlete has been dealt, so to speak. The better the sport specific physical ability cards the athlete has been dealt, the higher the odds for developing into an elite performer. However, while there is a genetic component to the athlete's abilities, an athlete's current sport performance is the product of genetic factors in addition to training and learning.

We are going to examine each of the five genetically based foundational motor performance abilities in isolation from each other.

1. Endurance  

Endurance refers to the ability to perform work of a given intensity over an extended period of time. There are three different types of variations of endurances. There is aerobic endurance (Aerobic endurance is the ability of the athlete's body to use oxygen to perform low intensity activities for more than a few minutes), anaerobic endurance (Anaerobic endurance reflects the ability to perform very high intensity efforts without relying on oxygen for less than 60 seconds), and muscular endurance (the ability of a muscle group to perform many repetitions against a given resistance such as rowing or to sustain an action of a muscle group against a given resistance for extended periods of time, such as the gymnast holding a posture on the rings).

2. Strength  


Strength refers to how much force the athlete can produce in the absence of any time constraints. There are three variations of speed/strength - explosive power, skill specific speed, and speed of response that it's also known as reactive strength or reactive speed.

3. Speed  


Speed is the capacity to move the body and its parts really, really quickly. There are three variations of speed /strength - explosive power, skill specific speed, and speed of response that it's also known as reactive strength or reactive speed.

Explosive power combines high speed of movement with high strength while performing movements lasting less than ten seconds. There are three main applications of explosive power:
1. Produce high force in less than one second.

    This is commonly called impulse, which occurs when rapidly changing directions or 
     moving out of the starting box during a sprint race.

2. Overcome a resistance for for one to ten seconds, which occurs in Olympic weightlifting, 
    throwing, and sprinting of 100 meters or less.

3. Move the body from rest to maximum speed within a specific timeframe.
4. Coordination  


Coordination permits the athlete to synchronize two or more body parts, and is the outcome of how well the athlete's brain directs the muscles, joints and limbs to perform various movement units of a skill. With practice, the brain forms a picture of what it must accomplish in the order for muscle firing, so the movement units occur in the correct sequence. There are two variations of coordination: coordination under time pressure and coordination under precision.

5. Flexibility  


Flexibility is the ability to move joints effectively. Optimal flexibility is believed to permit effective use of the other four motor performance abilities. There are two basic variations of flexibility – static and dynamic.

Nevertheless, for most sports, including ski jumping, the training task is not one of maximizing all five foundational motor performance abilities, but rather it is to customize or to configure the athlete's physical work capacity by developing these five abilities in the correct ratio to produce sport-specific MPA’s.
Motor Performance Abilities

VI. Development and Environment - Critical and Sensitive Periods
At times, there is a rapid improvement in the child's physical work capacity and exploitation capability, and other times there is no improvement at all and at other times there is a period of decline. Now these ups and downs of the young athletes’ physical work capacity and exploitation capability will be reflected in their sport performance. It will be very, very inconsistent. In this module, we're going to discuss reasons for these phases of performance inconsistencies. And the main point we're going to address is how these so-called critical periods or windows of opportunity of growth and maturation effects the most appropriate training for maximizing the ability of young athletes to reach their genetic ceiling, as they progress through puberty and into the mature adult phase.

To fully understand the evolving nature of the child's physical work capacity and exploitation capabilities, and therefore the quality of their sports performance, we must venture into the field of ontogeny. Ontogeny is a branch of biology that examines how an organism slowly evolves from an embryo all the way through to an adult. And then the case of the young athletes, the magnitude and multitude of the dramatic changes in shape and physiology of their body as they evolved into an adult is noticeable in the quality of the sports performance. Understanding the maturation of the child from the perspective of ontogeny, potentially provides a better indicator for identifying future early talent than the more common champion model that's currently used. The “champion model” assumes that children are simply miniature adults. The body structures and physiology of a child do not evolve into an adult form at a uniform rate nor do all the potential elite athletes have the correct environmental conditions as a child to ensure successful evolution into an elite athlete.

There would be periods of unstable transitions consisting of both progressions and regressions, lodged between short periods of stability. And this explains why a child's performance will accelerate at times, and in other times it will stabilize. And in other times, it will regress. And if you happen to be coaching a child who is in the regression phase, both you and the child will be equally frustrated if you don't understand why this regression might be occurring.

And it so happens that endurance, speed, and strength all show a similar fluctuation between accelerated improvements, followed by decline, and then followed by an accelerated improvement again. And the question is what on earth is going on here? And we're going to come back and answer those questions shortly after we examine another concept related to critical and sensitive periods of a child's development. And this concept is the notion of windows of opportunity.

VII. Windows of opportunity

The concept of critical and sensitive periods provides insight into what might be happening during the phases of acceleration and regression of the child's sport performance. Contemporary child development theory suggests that neural circuits controlling critical organ systems, such as breathing and heart rate and reflexes are prewired. However, other neural circuits are rudimentary, and their formation depends on the child's environment. If neural connections are not activated or are only weakly activated, they will be pruned and the well-used neurons become integrated into the circuitry of the brain. 
It is this existence of the rudimentary pathways that are of particular interest to us in terms of developing athletic potential. All your athletes will have been exposed to different movement experiences and therefore their rudimentary circuits will be wired and matured in slightly different ways. Even identical twins are wired differently because their movement experiences are not identical. Two streams of research help us understand how rudimentary circuits become fully wire and integrated into brain functioning.

One stream of research relates to the effects of exposure that the child has to enriched environments. The other relates to the timing of this exposure to these environments. And this is where the notion of critical and sensitive periods become important.

Critical period refers to stages in the child's movement development with certain type of movement exposures appear compulsory for optimal development of a particular sport skill later on. Lack of exposure during the critical periods could permanently affect the child's ability to perform that skill effectively later on in life. The cortical areas allocated for a particular skill do not adapt in the correct way. And no amount of remediation can completely make up for this lack of adaptation.

While missing the appropriate stimulus during a critical period can negatively affect future abilities, missing a sensitive period merely delays the development of that ability. In the case of motor abilities missing a sensitive period makes it more difficult for the child to learn the skill and learning can take much, much longer. However, the skill can still be learned to a fairly proficient level.

The windows of opportunity for fine motor control typically follow the peak in gross motor development, and are open until around nine years of age. Movement experiences during this time period develop the primary circuits needed for learning the type of sports skills requiring a high degree of hand and foot and limb dexterity and coordination. The general window of opportunity for attaining reasonable proficiency in most motor abilities narrows around ten years of age. And the ability of the child to easily learn more complex motor skills after ten years of age, we flex the experiences that began prior to age ten. And when we examine the period of accelerated development of motor performance abilities, we see that they're occurring in two different phases.

One period occurs before puberty and is related to the chronological age-related enhancement in neuromuscular efficiency, due to the maturing nervous system. 
The second phase occurs during and after puberty, when hormone levels increase and muscle fibers type develop and there are changes in the muscle mass. Movement exposure during the naturally occurring growth and maturation before puberty is analogous to putting the throttle for developing future athletic talent halfway down.

Theoretically, the addition of a wide variety of movement exposures during these naturally occurring accelerating periods of growth pushes the throttle closer to the floor. And this further accelerates and enhances motor development beyond what might have occurred naturally.

In essence, motor abilities accelerate in order to catch up to the child's enhanced physical growth and sexual maturation. Aggressively enhancing motor abilities inside the appropriate sensitivity window potentially stimulates an even higher growth of the structures that will enhance the specific motor ability.

Based on our current knowledge, the following is suggested as the optimal timing for training some of the key motor performance abilities:
· Physical literacy refers to the child's competence performing fundamental movement skills, such as walking, running, jumping, throwing, moving through water and moving through air. And it also includes the fundamental precursors of sports skills such as catching on the run, kicking while running, running and then jumping over a hurdle with a three-step rhythm in between. Physical literacy has a large sensitivity window from birth, all the way through to 11 to 12 years of age while the brain is enlarging to its adult size. The accelerated brain development periods begin between 6 to 8 years and 10 to 12 years are potentially lucrative periods where the fundamental motor skills appear most sensitive to training.
It appears that children must acquire the mature fundamental movement patterns by the time they are 10 to 12 years old, if they desire to perform at the elite level in sports as an adult.

· Coordination mechanisms improve between 0 to 7 years of age, largely due to the enhanced motor unit recruitment potential and other factors that we discussed in the previous module. Neurological development is a significant factor in improved coordination.

· A child's natural aerobic capacity grows significantly between 11 to 13 years for females, and 11 to 15 years for males. Training can potentially enhance the natural increase in aerobic capacity during this sensitive period by adding an additional stimulant for the growth-related changes in the cardiovascular system.

· The optimal window for trainability of strength for girls is immediately after peak height velocity coinciding with the onset of menarche. And for boys it's 12 to 18 months after the peak high velocity.

· For speed, for boys the first speed window occurs between ages seven to nine years. And the second window occurs between the ages of 13 to 16 years. For girls, the speed window occurs slightly differently, between the ages of six to eight years, and the second window occurs between the ages of 11 to 13 years. The first speed window of improvement for both boys and girls, corresponds to the brain and nervous system growth and this appears to be the best time to train the neuromuscular component of speed such as agility and quickness in change and direction. The second occurs at and around maximum height velocity, suggesting full maturation of the muscle tendon sensors has occurred.

· In terms of skill, the window for optimal skill training occurs between 5 to 11 years for girls and 6 to 12 years of age for boys.

-      For flexibility, the optimal window here is for both genders occurs between the ages of 6 to 10. We need to pay special attention to flexibility during the growth spurt to ensure that adequate tendon length while the skeleton is lengthening also occurs.

· The two windows of opportunity for speed strength are, 7 to 9 and 14 to 15 years for boys, and 6 to 8, and 12 to 13 years for girls. And this is a good time to train power and acceleration skills.

Cycles in the Training Process

Planning of training process is of paramount importance for any coach and, even more so, when dealing with young athletes.

As discussed in previous chapters, physiological processes in children are complex and dynamic, and it’s our responsibility to understand and adapt our approach to the particular needs of a group or individual.

For us to be able to perform a substantial analysis and understand what is working and what not so well, we should use the plans we have prepared for previous cycles, compare them to the records, that we keep.

Another good reason to plan is that it provides us the means to communicate our program with athletes and parents. The same way as we communicate the plan for each training session with athletes, we should communicate the plan for each cycle/macrocycle with athletes, as well as parents. This will give them opportunity to plan other school or extracurricular activities.

On top of all this it will build trust between coach, athletes and parents.

Cyclization is in the process of sports training the planning, the ordering of training quantities in a sequence that provides the most pronounced training effects. 

The main reasons that cyclization in sports is constantly evolving are the cyclical nature of the phenomena and the effect of exercise, which is limited in time.
Training unit

This is the most well-defined and shortest unit compared to the other training cycles used in sports training. The training goal, training amount, intensity, choice and sequence of exercises, breaks and methods used must be clearly and precisely defined. The training goal is defined on the basis of the goal defined in major training cycles (micro, meso, macro and annual competition cycle).

The training unit is divided into the introductory part, the main part and the final part.

The introductory part represents the warmup phase and usually takes 30 to 40 minutes. The intensity in this part is lower, though it gradually increases and can be very high in the end if it is intended for exercise in the main part. Warmup consists of a general and specific part. The effort in this part of the workout is solely for warming up and should not cause the athlete fatigue.

The main part of the training unit is the part where the athlete overcomes the effort that accomplishes the goal of the training unit. The exercise at the beginning of this work must be dedicated to the dimensions that need to be rested for good effect (coordination, agility, speed…). What follows is a more physically strenuous part where exercise is dedicated to strength. We always do endurance exercise last. If strength or endurance is a standalone part of the training unit, these dimensions are logically addressed in the whole main part or the whole unit (endurance).

The final part of the training unit is intended for the gradual reduction of the intensity of the exercise, until gradual calming. It is represented by warm down, relaxation exercises, massage (in the case of the youngest, it is mostly a relaxing game).

Microcycle

This period usually lasts around 7 days. During this period, we define the goal of exercise according to what type of exercise or method and with what intensity we want to specifically influence the athlete's abilities and characteristics. In order to achieve such a goal, it is necessary to repeat the same exercise several times in one microcycle. Usually 2 - 3 times, depending on its intensity and quantity and the period we are in. The structure depends on the type, amount, intensity and frequency of exercise. It depends on the purpose of the training. It is important to adjust to the age groups of athletes for whom the training is intended.

Their content and structure depends on the total number of training units, the size of the load, the duration of the break and other factors. Depending on the exercise and competitive activity of the athlete, there are several relatively pure types of microcycles:

· Preparatory: It is characterized by uniform training load, high load volume, but limited intensity level.

· Impact: Keeps the same load range and increases intensity.

· Situational: It has the task of bringing the model of preparation elements closer to the athlete, such as in competition (effort-break).

· Competition: The concrete preparation of an athlete for the competition.

· Regenerative: used after strenuous competitions, low intensity prevails, it is more of an active break, which is filled by changing different training assets and conditions. Everything is fully focused on the optimal regeneration process of the athlete. 

Mesocycle

This is a period that usually lasts 3-6 weeks (microcycles). This is the cycle in the process of sports training, in which it makes sense to aim for the change of some human ability and (or) characteristics. We can expect noticeable consequences for such a period. For this reason, this period is also the basic period for which the training process is planned in detail. We need to know exactly what is important for the athlete, depending on the age, in each period, and accordingly orientate in determining the type of exercise, its amounts and intensity within each mesocycle.

Macrocycle

This period is formed of several mesocycles, usually two to four. Periods are always dictated by the structure of the competitive season. The simplest structure of the competitive season requires a preparatory, pre-competitive, competitive and transitional period. The preparation period is characterized by the predominantly basic preparation of the athlete. The pre-competitive period is characterized by the special preparation of the athlete. At the end of the period, this preparation should contribute to the highest level of motor and technical skills, with the help of specific and ski jump-adapted training. The competition period is characterized by frequent competitions, which initially have the character of special preparation for the most important competitions, and later the achievement of the highest quality competitive results.

Annual Competition Cycle

The competition season typically spans a one-year cycle. This is preparation for the competitive season (in at least two macro cycles), the competition period and the transition period. However, this is the simplest division that is used primarily in the preparation of younger competitors. The most common structures are single and double cyclization. Depending on the nature of our discipline, despite having a summer and winter competition period, we operate on the principle of single cyclization. However, minor adjustments to the program are also considered to be relevant for summer competitions, since we cannot enter competitions directly from full training of an inappropriate type (this applies to higher levels of competitions). Within the single cyclization, the training system, which has first the first preparatory period, then the second preparatory period, followed by the pre-competition period, the competition and the transition period, proved to be the most suitable. The division into the first and second preparatory periods is necessary because of the marked transition from a large amount of exercise in the first to a higher intensity in the second cycle.

I. preparation period

- basic preparation

- Emphasis on: training volume, training variety, technique improvement

II. preparation period

· basic preparation

· start of special preparation

· emphasis on: amount of exercise, increased intensity, improvement in technique

pre-competition period

· special preparation

· Emphasis on: training volume and intensity, techniques…

competitive period

· special preparation

· sports form

· emphasis on: training intensity, technique, preparation for competitions

transitory period

· active vacation

· basic preparation

The described cycle applies to competitors where the level of competition is already higher. The children work according to a simple cyclization (see a practical demonstration of program design 

Let’s take a look at coaching athletes in each of the development phases.

 In Phase 1, athletes should be introduced to skiing, active games and fun outdoor activities. This usually takes place with family and not in a structured program within a club. If clubs offer programming for this age, it should not be ski jumping specific, but expose the skiers to a variety of activities on skis in a fun and relatively unstructured environment. Skiing can be on alpine or Nordic equipment. The goal is an introduction to the fundamental movement of gliding on skis.

VIII. Long-Term Athlete Development
We focus our attention now on the popular seven-stage Long-Term Athlete Development Model, or the LTAD Model as it's often referred to. This model has its theoretical roots in the windows of opportunity research we just discussed. The LTAD model is a framework used throughout the world to guide sports training, beginning with childhood and extending all the way to the elite level. Along the way, many participants will realize that they're not cut out for high level competition, but still want to participate for the recreation and social interactions that sport provides. And the LTAD model provides for these individuals in the active for life pathways. The LTAD model begins with a solid foundation of physical literacy, that according to this model must be accomplished before the age of 12. After the age of 12 years, a child may pursue the excellence pathway that culminates in the youth national team competitions. And talented youth can then pursue the elite pathway that culminates in college teams and national team competition potentially leading all the way to international competition. There are multiple places where the young athlete can choose to drop out of the high intensity competition, and pursue the active for life roots where they can continue to participate in sports at a recreational competitive level for fun, enjoyment and social reasons.

The four coaching principles: 
Underlying the LTAD model are four implicit interacting coaching principles. There's the principle of enjoyment, the principle of striving for improvement, the principle of appropriate training, and the principle of doing no harm.

· The principle of enjoyment


The principle of enjoyment embraces the concept of flow. Flow is described as the ultimate happiness that occurs when challenges are within the scope of the individual's ability. It's important to understand the notion of flow to really ensure that your training does not cause your athletes to become over anxious on one end of the scale or totally bored on the other end of the scale.
An easy task will eventually cause the athlete to become bored, and being bored is out of flow because the task is no longer enjoyable. If it is too hard, the level of anxiety about ever being able to competently perform the tasks becomes too high, and there will be a tendency to just walk away from the challenge. When athletes are in flow and you ask them to keep practicing at a level they can easily manage, after a time, they will move into an early boredom zone. And if you keep training them in this zone, they will become 
increasingly bored. To avoid this, it will be necessary to increase the challenge slightly so the athlete moves back into flow. That is, you have made the task sufficiently challenging for it to become interesting once again, and the athlete is in their happy place.

If a skill is slightly too hard, it will take them a longer time to return to flow, and they will experience a higher level of anxiety than is necessary. You might be able to get away with making a challenge a bit too difficult. but you will slow the athlete's learning down and also slow their performance down. They won't be in their happy place, and you may see some short tempers as they express their frustrations.

If the skill is way, way too hard for their current level of skill attainment or ability, you run the risk of them dropping out or becoming inconsistent with their attendance.

Being in flow means that the athlete feels in control yet sufficiently challenged yet not overwhelmed to the point of feeling incompetent. Keep in mind, that the point of anxiety and boredom will be very different for each athlete. So the important point is that in order to learn, the athlete must be in a slightly aroused state, yet remain in control and know that the reward of learning the skill is completely within reach. The idea is to train the athlete in small steps so that they remain in the zone of flow.

· The principle of striving for improvement


The principle of striving for improvement involves enticing young athletes to train and practice at a sufficient level so they're able to experience the emotional rewards that come with achieving a goal after hard work.
The coaching task is to encourage all participants to aim to accomplish the upper limits of their genetic potential. Without flow, it is theoretically not possible to motivate practice and improvement, and therefore, progress towards the athlete's full genetic potential will be blunted. To keep the athlete in flow, a coach must constantly change the nature of the skill and the training challenge so that the child maintains an ongoing sense of meeting challenges and in this way connects emotionally with the sport.

· The principle of appropriate training

The principle of appropriate training goes hand in hand with a child's growth and maturation. There is very rapid growth in infancy, steady growth during childhood, rapid growth again during the early phases of puberty, and slower growth during the final stage of puberty.
The nervous system, the hormonal and musculoskeletal systems develop at various rates during each of these phases. This affects the child's physical and mental capacity to learn and train new skills. The LTAD model attempts to match the structural growth and maturation to the appropriate motor skill complexity and intensity of physical training, and in this way keeps the child in a state of flow.

· The principle of doing no harm


The principle of doing no harm embraces the ideals of Hippocratic Oath of first, do no harm, and is in my opinion the most important coaching principle. The mental and physical health of the athlete supersedes everything else.
1. Physical Literacy
Many sport organizations are developing their own model, and they all begin with physical literacy as the foundation, consisting of the three phases that all occur before puberty. There is the Active start phase, between birth and 6 years, the FUNdamental stage, between 6- 9 years, and the Learn to Train stage, between 9- 12 years.

Physical literacy is simply defined in terms of the child learning the fundamental movement skills plus the fundamental sport skills in a manner that demonstrates confidence and competence in a wide variety of movements and environments.

Physical Literacy refers not only to the ability of a participant to move, but also their confidence in movement and their attitude towards physical activity and movement. People who are physically literate have the skills to participate in sport as well as the confidence to seek out physical activity and the knowledge to access resources that are available. As a youth sport leader, it is important that the development of this confidence in movement be a strong driving force in coaching practice. A physically literate youth will be more engaged with activity which allows them to be more coachable, more excited and will stick with sport for longer.

Within the sport of ski jumping, it is very important that athletes have a high level of physical literacy. The precision of movement and emotional management requirements are very high and these demands on an athlete are made possible through a proficiency in physical literacy.


Physical literacy is best taught through using creative and exciting ways to get participants moving. Using the sport of ski jumping as a tool for physical literacy development is an excellent fit. Ski jumping boosts confidence, self-esteem, pushes

boundaries, builds trust in others, complex movement skill development, and emotional management. Ski jumping can become harmful when participants are pushed too far, placed with heavy expectations or asked too much of. It is a fine balance that a coach must hold when asking an athlete to participate to not jeopardize the goals of the athlete.
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2. Training Approaches

In this section we are going to have a brief overview of a training approach for each stage of the LTAD model.

· We are going to start with physical literacy. We will look at the active start phase, which begins from birth until 6 years of age. And the main objective of this phase is to introduce a wide variety of movements. And in this way, begin the process of helping the child become comfortable with exploring different types of movement. There's no formal coaching during this stage.

         -      The fundamental stage is between 6 to 8 years for girls and between 6 to 9 years for boys. The prime motivation of children is to have fun, be with their friends, and to feel competent in their movement. Children in this stage can follow simple rules and ethics of sports, and they're able to learn how to make sound decisions during games. Their neurological maturation permits focus on speed, flexibility and skill technique development.

·     In the learn to train stage, the girls are 8 to 11 and the boys are 9 to 12. The brain in this phase is approaching adult size and complexity and therefore, refining fundamental movement skills is possible. Develop stamina and strength through games and relays, and body weight exercise as opposed to more formalized physical training. The learn to train stage ends when the growth spurt begins, and due to the different maturity rates of children who are in the same chronological age, we have to be discouraging comparisons ith each other.

· Now we will take a look at the excellence pathway. The first phase here is the train-to-train phase. Girls are 11 to 15 and boys are 12 to 16. This phase begins and ends with the growth spurt, and is characterized by rapid physical changes. Vigilance is needed to observe how the growth and maturation is affecting training and vice versa. The growth spurt disrupts the coordination and motor control of the child, making it much more difficult to pick up and develop new sports skills. Toward the end of the stage, development of strength and anaerobic energy systems can begin.

Here are some things that you should focus on during this particular phase. First, emphasize flexibility training to accommodate the rapid growth of bones, tendons, ligaments and muscles. The athletes will be in different phases of maturity, so be careful not to overlook the late maturers. Begin teaching the athlete how to cope with physical and mental challenges of training and competitions. And make sure that the competition is in moderation and under realistic conditions that will enhance the long-term development of the child’s technic and decision-making skills. 
· In the train to compete phase, we have women between 15 to 21 years, and males between 16 to 23 years. And the athletes in this phase generally choose to focus on one sport. Teach the athlete about nutrition, sports psychology, recovery, injury prevention and injury management. And here are some things to consider during this phase. Provide year-round high intensity individual event and position specific training. Use a variety of training conditions to mimic competition. And the third thing to consider is to individualize the training programs.    

	Long-Term Development Process 
(LTDP)
	Active Start   0-6 years
	Basic Abilities 6-9 years
	Learn how to Train             9-12 years
	Train to Train 12-16 years
	Comments

	Sensitive periods for developing abilities – boys


	Important to build as much movement experience as possible
	Speed 1 (7-9 years), Mobility (6-10 years), Technique/Skills (6-12 years)
	Technique/Skills (6-12 years)


	Endurance (13-16 years), Speed 2 (13-16 years), Strength (12-18 months after the growth spurt, around age 16), (Mobility)


	It is possible to learn all abilities at all times. Mobility training during the growth spurt period is about maintaining and adjusting the muscles to the fast-growing skeleton.

	Sensitive periods for developing abilities – girls


	Important to build as much movement experience as possible
	Speed 1 (6-8 years), Mobility (6-10 years)
	Endurance (10-13 years), Technique/Skills (8-11 years)
	Endurance (10-13 years), Speed 2 (11-13 years), Strength (straight after the growth spurt, around age 13), (Mobility)


	

	Versatility vs. Specializing – Introduction


	Physical activity is important. Joy and the feeling of achievement. Introduce them to activities related to skiing.
	Participate at several different activities, both during summer and winter season. Introduce them to ski jumping.
	70–30 distribution. Participate in several types of sports summer and winter season.
	60-40 distribution. Recommended to participate in 2 sports.
	Some sports demand an earlier specialization than others, but that also requires you to be versatile within this sport.




· In the train to win phase women are 18 years of age and older, and the men are 19 years of age and older. The athletes have realized their full genetic potential, and now train to maximize and maintain their competitive performance at the highest level. The active for life stage occurs whenever a participant over 12 years of age does not choose to pursue high performance competition. And some athletes may remain involved in very high age group competition that does not lead to the Olympics or the World Cup, while others might just pursue sport for fitness and health reasons simply for personal satisfaction.
Here is an overview of the LTAD and the windows of opportunity for development of MPA: 

IX. Bringing the Fun Back to Ski Jumping
Case Study
Jan Boklöv

Jan Boklöv was born in Koskulskulle 1966. Koskulskulle is a small village in the northeast part of Sweden. The village is located 10 Kilometers outside Gällivare, which is the closest town. Gällivare has today 8500 inhabitants and Koskulskulle less than 1000. Ski jumping was not a sport in the village, it was a playground. Everyone tried ski jumping and some continued to compete. It was just one of the things you could do in the little village. Jan did ski jumping from the age of six and as he turned 16, he moved to Örnsköldsvik 600 kilometers south to go to High School. As a junior he was one of the members in the Folksam team and later the national team. 1985 as the team was in Falun for training, he made a mistake at the take off and when he came out from the take off the skies were positioned in a way that it looked like a V. He jumped longer than earlier and decided to continue like this. Many people were skeptical of his new idea. The style was not according to the rules, and he got a lot of deduction from the style judges. He continued any way, since he jumped longer and 1988/98, he became the best in the world and won the World cup. Through his career got a lot of deductions from the style judges and therefore he did only have 5 victories in his career. Because of the style there were many discussions about judging and judging was an ongoing topic for the ski jumping committee. In the media he often got the question what he thought about the judges and his answer was:
-        I jump and they judge.
Stephan Zünd from Switzerland was one of the first to copy the style and more would do the same and after some seasons the judge rules were finally changed in advantaged of the V-style. As a jumper Boklöv was not like everybody else. He chose his own way and was stubborn. He loved to jump, but did not train so much outside the hill. He was often thinking of how he could improve himself and tried different things to get better. He says that his advantages were that he was stubborn and walked his own way and his disadvantage was that he was stubborn and walked his own way.

According to Boklöv a trainer should be someone to whom you give ideas and questions to and the trainer should suggest different solutions back.  As a jumper you than have the possibility to choose which way to go. It is like throwing a boll on a wall. You throw the ball and get at least three balls back.
-        The biggest mistake a trainer can do is to only throw one ball back and tell exactly how the jumper should do.
Boklöv mentions three trainers that he sees as real trainer. They all let him walk his own way and supported him. Another part of ski jumping which is important is discipline. A ski jumping hill is a place where you can have fun, but you have to take care and not fool around. Therefore, it is important with discipline. It does not mean that the trainer shall be hard. Boklöv explains that his first trainer and the one who followed Boklöv through his whole career had discipline with a smile. They could both laugh when Boklöv did a fall, but not an angry or stupid laugh, a happy laugh that brought them together in happiness. 

As an athlete Jan was given license by some coaches to try different things and explore the sport through his lens. This gave him the opportunity to revolutionize the sport in a way that is rarely seen. Allowing athletes to try, explore, and create gives them the ability to develop their own self-concept for the sport. A deeper understanding of ski jumping results from this license as well as the potential to create changes in the sport that few could imagine. 

In Jan Boklov’s experience, competition with youth should be a method of building community and not the serious undertaking that we ask older athletes to shoulder. As a space to bring youth together and share the common experience of ski jumping and growth. Competition should focus on something other than judging and allow athletes the opportunity to make mistakes. It is not an effective assessment of the athlete’s performance when we judge a novice youth the same as an expert. Bring athletes together as opposed to ranking them and pushing them apart.

Competition judging could have held Jan back from the enormity of his talent. To have the media, judging norms, coaches, or others at the hill tell you that you are wrong, and be confident enough to jump your way is incredible. Without this kind of self-awareness and self-regulation built up in the athlete, is it possible we would even have the modern jumping style we have today? To have clubs like Koskullskulle allow athletes like Jan to jump and explore sport in their own way is a gift to every ski jumper that has come since.
1. Training
Ski Jumping has come a very long way from its humble beginnings, and so have coaching methods. This has led coaches to enable athletes to jump further and safer. However, coaching youth ski jumping athletes in the same way as an adult does not provide the environment for realizing the full potential of each athlete. A youth athlete who is pre—pubescent may respond well to the stand and deliver method of training, where the coach is telling the athlete to correct mistakes and demonstrate perfect form. However, during puberty and following puberty coaches ask athletes to replicate the same movements from their time as a youth athlete regardless of the fact that their joints are in different spots when they originally learned the movement. Athletes then struggle to make changes because they haven’t developed kinesthetic awareness and a deeper understanding for the sport.

If the focus for youth athlete development changes from the expectation of performance to fun and creativity, the athlete is enabled to develop a self-concept in the sport. There are several ways in which coaches can facilitate an athlete’s exploration of the sport, enjoyment and develop coachability. Every athlete has their own path and it is up to the sport leaders to find ways to keep athletes engaged and facilitate activity that has the athlete’s best interest at heart.

Within ski jumping, giving athletes realistic objectives every jump is a way in which coaches can bring the fun back into the sport. While this is not a new concept, the implementation has been the same as what we expect of an adult athlete. By making the sport a “game” rather than a single movement it is possible to give athletes the satisfaction of completing a new and exciting task. These “challenges'' can be anything that will push the athlete to try something new and develop either a technical component or enhance enjoyment in the sport.

When using a “challenge” to develop a technical component, it is important for the coach to think critically of the skill they are trying to teach and how they can creatively position the athlete so that they exaggerate the movement or promote feeling in the position. Examples of performance-based challenges include the athlete clapping their hands in front and behind their body while in the air to provide feedback on balance from the take-off, or the athlete tapping their head, shoulders, knees, and toes while they set their inrun to promote balance and intention. When promoting fun in sport, anything can be used 

to give the athlete an enjoyable experience. Dancing down the inrun, singing, grabbing scarves, throwing things or anything that the athlete may find enjoyable. 
A good example of learning through experience, rather than instruction, are the exercises below, as prepared by Norway A team coach Alex Stockl.

2. Competitions

Competitions are a difficult environment for many athletes. What are the skills that need to be identified? Is a competition the most effective tool to build self-efficacy in an athlete? These are important considerations to have in mind when considering the prospects of hosting competitions. A traditional ski jumping event is motivating for a select few athletes and potentially harmful for others. This is not an effective method for allowing athletes to demonstrate skills to their friends and family. In reality, these young athletes are given an opportunity to show off all the great things that they can do. Let this be a chance for all to feel pride in what they do.

Instead of seeing who can jump the furthest on a 20m, focus on skills that build athletes. Who can take the most jumps in a day? Throw a ball into a bucket? Clap their hands the most time in the air? Land in perfect telemarks? The most creative dance?

As the hills get larger, the sport will gravitate towards that traditional element of ski jumping. As the athletes progress from smaller introductory hills, the method for exposition also progresses toward a traditional ski jumping event. Ensure that it is not a discrete transition and the athletes are guided towards success rather than expected to perform.

The goal of bringing fun back in the sport is to promote fun which will prevent drop out and develop coachable athletes. A coachable athlete will have a greater capacity for development after puberty and be ready to develop skill following the adolescent growth spurt. As we discussed in previous chapters, it is important to differentiate the kids by their biological age and skill-set. It is advisable to let young athletes compete with their peers based on skill-set and not necessarily on age. This model has shown that kids have greater sense of satisfaction, greater retainability and it also allows late maturers to reach their potential at a later stage.

Sample Exercises (NOR):

https://www.ski-tv.no/lek-eller-trening?fbclid=IwAR35keRwYZlxdN6-rj2aMLfTYz8N6_lA7FrXATH 3uktdhP7rc7K4SioYWW4
X. Sport-Specific Motor Abilities of a Ski Jumper

Motor abilities are those parts of a person's general psychophysical ability that relate to a certain level of development of the basic movement, latent dimensions of the person, which condition the successful execution of the movement, whether acquired by training or not. They are basically responsible for the effectiveness of human actions and reactions. They represent a set of internal factors responsible for differences in movement performance. Like other human abilities, motor abilities are innate to a certain extent, and with proper training, they can be upgraded and improved.

The development of motor abilities depends on the innate abilities (heredity) and the effects of the environment. In this way, children who have lower motor abilities and grow up in a stimulating environment will be able to achieve a higher level of motor performance and skills than children who have advanced motor skills but live in an experientially weaker environment. Environmental impact can also be the environment we create in training. As an example of an experience of rich or poor environment, we can give an example of performing gymnastic exercises. If we always perform gymnastic exercises (the same complex) in the same way (i.e., without the use of props or other accessories), we create an experience-poor environment, as we do not offer the child new incentives to help coordinate. However, if we offer different props to the child, it will always present a new challenge for the child to solve, which in turn presents an experience-rich environment for him. 
For successful learning, children must first adopt the FUNDAMENTAL movements - stability, locomotor (basic movement in space - crawling, walking, running…) and manipulative (performing basic movement operations with individual body segments - throwing and catching objects, strikes, blocks, receptions). The principle is exactly the same as for the construction of a house - the roof cannot be erected unless the foundations are laid. The development of motor skills takes place at different stages.
· Stability level: Coordination is developed to the extent that a child can perform a task in a stable position (e.g., the child steps onto the skis, stands on the skis, walks with them straight without falling). At this stage, in principle, children are not taking part in ski jump training. However, it is important to keep this level in mind for beginners - we must not skip adapting to skis, hill and equipment in general. Adapting to skis can be exactly the same as adapting to alpine skis (walking with skis on flat terrain, lifting skis, turning around 

on your own axle, lifting your feet into parting your legs, etc.). Exercises can also be done in the gym, only the skis need to be properly fitted (we put felt on the bottom surface). The same goes for adjusting to shoes (we walk, walk long steps, take small steps, walk tiptoe, on heels, play catch; we can do gymnastic exercises in our shoes, etc.)

· Locomotor Level: At this stage it is important for the child to jump so that he is consistent that he makes a successful jump without falling. This is a goal that can be realized at this stage. Anything additional you would require from him is too much (and too dangerous) for him. During this period, quantity (number of jumps) is more important than jump quality. Quality, however, must always be present by the work of the coach. This means that he or she must choose as many different methods and forms of exercise as possible so that the child can progress.

· Manipulation level: At this stage, not only the goal is important, but also the quality; the child manipulates the knowledge, manages it (we can also discuss the quality of the jump with the child). This is a stage that some kids never reach (give up sooner, or simply not mature enough and developed enough to get to that stage). Most children, however, will reach this level, but only after a few years of training.

Motor abilities are roughly divided into coordination, balance, power, speed, agility, precision and endurance as a functional ability:
Coordination. It is most commonly understood as the ability to quickly accomplish complex motor tasks. It is hypothetically a manifestation of the nervous system and is strongly genetically determined. There are several levels of coordination: globally, the ability to coordinate whole body movements; coordination for the rapid learning of complex motor tasks; for fast implementation of movement structures; the speed of performing complex movements at a certain pace and the reorganization of stereotyped movements.

The development of coordination begins as early as the fetal period, as the fetus in the mother's body gains first movement experience. In the first years of life, large or coarse motor skills develop, and only after the third year do fine or small motor skills begin to develop. Before a child can learn some movement skills, the maturity of the entire body apparatus is required. Motor development is not random, but systematic and predictable. Development proceeds according to certain guidelines, which follow the laws of the cephalic-caudal and proximal-distal directions of development.  

The steepest development of motor skills and coordination is up to 6 years of age. This is the period during which children are the most learning or receptive to receiving a variety of movement information and integrating it into complex movement structures. The nervous system is still flexible and can be significantly influenced by various movement activities. The period from the age of 6 is an ideal time to systematically engage with individual sports and to start a regular coaching process. This does not mean that the child should be directed to only one sport discipline. 

No matter what sport your child chooses, he or she needs to be given enough width to be able to reach his or her full potential.

This is a great challenge and a test for the coaches.

Practice shows that children are too quickly involved in monotonous, one-sided training. Training should include as wide a range of other sports and activities as possible, as development of the child in all areas (locomotor, manipulative and stability) should be ensured.

When children grow up, the child is directed to one or several selected activities - narrower spectrum, based on different experiences and knowledge. At this stage, children begin to make conscious choices or avoid certain sports activities. The previous stage holds that due to the child's curiosity and testing of novelties, dropout in sports is possible when the contents offered to the child are one-sided and not varied enough. The dropout during this period is the result of negative experiences from previous periods and new lessons learned by the child. Therefore, quality work is important not only in terms of achieving the best possible results (which should not be the goal in this developmental period anyway), but also in terms of reducing the dropout rate.

By the beginning of puberty (around the age of 11), the development of coordination is still fairly steep. During this period, the child quickly acquires new, even demanding movement skills. During puberty, which is a period of accelerated physical maturation, that ends with biological maturity, the ability to coordinate decreases slightly, mainly due to the rapid growth of the skeleton.

Balance is the ability to maintain or restore equilibrium position, which is present in ski jumps all the time from the in-run through the flight and landing, and skiing through to the final part. Maintaining the equilibrium position is all the more demanding because the movement takes place at high speeds and is also disturbed by external factors such as wind and varying snow quality. The jumper constantly adjusts position to maintain optimum 
balance. During the take-off phase, the greatest requirements for maintaining balance in the transition arc occur, when tendencies of collapse of the take-off position occur due to friction force, air resistance force and centrifugal force, which causes a change in the magnitude of the pressure force on the surface. In the first phase of the take-off, the collapse occurs first and immediately afterwards the restoration of equilibrium position of the jumper - skis system in the unsupported phase. The balance in the flight phase depends mainly on the different aerodynamic moments and forces that the jumper must constantly regulate. From the point of view of equilibrium, it is again very important for the jumper to prepare for landing and the landing itself, since in the first stage of preparing for landing, the balance is destroyed again and immediately after that a new equilibrium position is reached in the supported phase of the landing.

Mobility. It is defined as the ability of a person to perform a movement with the greatest amplitude. Otherwise, motor mobility is defined as the ability to perform high-amplitude motions in one or more functionally coupled joints. These movements can be defined as bending, stretching, moving, moving away and rotating. This ability can be largely developed through appropriate training or specific exercise techniques. However, training will be differently effective depending on age. Children are the most mobile, as this ability is maintained until adolescence and then gradually declines. Mobility as a motor skill is important in many sports as it is closely linked to some other abilities such as power, speed, coordination and precision. It is also associated with better implementation of the technique, with greater movement expressiveness and precision of movement. In ski jumps, mobility is especially important in the hip and ankle joints, which is especially important when skiing down the in-run where the jumper needs to be in an optimal position to maximize the take-off performance.

Speed. It is the ability to perform a movement either at the highest frequency or at the shortest possible time under given conditions. This ability is largely determined by hereditary traits and in most cases can only be improved by five to ten percent. This ability in jumpers should be developed as much as possible.

Precision (accuracy). It is the ability to hit a specific target, or to throw or guide an object to a target. It can also be the ability to pinpoint the direction and intensity of movement. This ability, too, is largely innate. It must be developed in specific circumstances, and can be improved through programmed exercise.

Power. It represents the fundamental human motor ability. Regardless of the physical definition, power as a human motor ability is divided according to several criteria.

We know of static and dynamic power. With static power, the length of the muscles remains unchanged, while with dynamic power the muscle is shortened. We also know about the maximum dynamic and static power, speed power (which is the fastest implementation of a simple movement), repetitive power (repetitive motion), endurance power (how long we can repeat the motion at a given external resistance). Power is one of the basic skills of ski jumpers. The nature of the discipline requires that it be as pronounced as possible, as all research shows that maximizing the thrust of the base is the basis for excellence in jump performance and a prerequisite for the optimal development of further stages of the ski jump.

Endurance. It is the ability to perform long-lasting movements, whereby this movement is performed with respect to movement time at different intensities. Endurance is an ability determined by the various abilities of coordination, strength, speed, behavioral traits of an individual. It can be divided into basic and special, which is essential because it can only be developed using specific means.

Here is quick overview of the special motor performance abilities and their application throughout the development process:

	
	Active Start   0-6 years
	Basic Abilities        6-9 years
	Learn how to Train                    9-12 years
	Train to Train         12-16 years
	Comments

	Strength
	A lot of activity and play. Unorganized.
	Activity focused on building strength through play. More organized.
	More organized strength exercise with own body weight.
	Heavy focus on strength for the whole body. Sensitive period. Introduce lifting technique.
	Sensitive period for boys 12-18 after growth spurt (around 16 years) and for girl just after growth spurt (around 13 years).


	Mobility
	Mobility maintained through physical activity.
	Introduce basic static stretching exercises. Sensitive period for mobility training. Start out with dynamic exercises through play.

	Develop mobility through static exercises and stretching/contraction. Introduce dynamic stretching.
	Important with mobility training during this period due to the fast-growing skeleton. Variation in method.
	Sensitive period for both genders 6-10 years.

	Endurance
	Unorganized play for at least 60min per day. Organized play for at least 30min per day. Not weather dependent!
	Participate in one chosen activity per week, as long as they also participate in 2-3 other activities per week.
	Develop endurance through activity on a continuously and regular basis. Sensitive period for girls.
	Sensitive period for boys. Dependent on the athletes’ physical development level and the demands of the sport.

	Sensitive period girls: 10-13 years. Sensitive period boys: 13-16 years.

	Speed Power
	Play and unorganized activities that create a good foundation
	Varied selection of ski jumping related play. Sensitive period.
	Varied selection of ski jumping related play. Sensitive period.
	Increase/change in training intensity and endurance. Introduce imitations with focus on technique. Sensitive period.

	Sensitive period girls: 10-13 years. Sensitive period boys: 13-16 years.


XI. Integration of special motor abilities in each phase of the jump
Case Study 
Magnus Brevig

As coach with the Norwegian National team, and club teams around Norway, Magnus has a wealth of knowledge on how to develop athletes from first contact to Olympic champions. His approach to coaching is a sport about gaining the highest number of points. How can my elite athletes get as many points as possible? How can I help them in every area? Technique, physical, style, equipment are 4 categories to holistically approach in a dynamic manor to help your athlete perform at their highest level. 
Each athlete has their own unique “fingerprint” in Magnus’s perspective and as a coach, it is our responsibility to help that athlete be as good as possible. What are their patterns? How do they see the sport? As a coach, we must ask our athletes questions in order to understand how they are approaching the sport and how they view their own practice. This process of questioning requires that a coach be humble toward the athlete and value their perspective. Open-ended questions which provoke the athlete to reflect on their experience are an effective way to engage an athlete. Listening more than talking is a valuable way to honor your athlete. Show them the respect that they deserve and observe, not instruct.

Magnus has ideas of developing ski jumping specific skills through specifying key components of the sport. His key components of ski jumping were a low angle of attack during the take-off, whole foot balance in the inrun, and a dynamic telemark. He has selected core capacities that he would like his athletes to have on the hill. Considering what the coach values from a technical perspective will provide a strong backbone in how a coach approaches their own coaching practice. How to implement interventions, how to consider long term goals, or how to creatively approach changes stem from these goals. Creativity comes when a coach is able to see beyond the task and approach the goal from a different angle. One tool that Magnus uses is to challenge his athletes is by having them an inrun on demanding surfaces. Skateboards, roller blades or cross-country skis are tools that he uses to change the system and force his athletes to keep balance.
Consider athletes who have an eye for sport. This can be developed in so many aspects. Athletes like Anders Fannemel who came to the sport late were still able to reach an extremely high level because they spoke the language of sport. These previously mentioned skills are very important to understand, but in a broader context of sport. Patience, mental fortitude, hard work, and belief in self are vital to ensure that the athlete can reach their highest potential. 

How does a coach interact with their athlete when approaching these sport specific skills? Is it instruction or observation? Telling or questioning? Ego or humble? From Magnus’s perspective, our most important skill is patience with athletes. Understanding where they are and how to work with them to create an athlete-coach relationship that is supportive and sustainable is key in creating lasting change.

The optimal performance of a ski jump means a virtuoso mastery of one's own body movement and impeccable technique at a certain basic speed of movement, in a certain space and for a limited time. For optimum performance, certain motor skills need to be developed in addition to the many other factors. These are an integral part of an athlete's potential abilities. They are divided into general and special. Special motor skills of ski jumpers are those skills that directly determine the performance of the ski jump technique, but we do not develop them in terms of the development of the jump technique, but as standalone functionally rounded sections or parts of the technique.

Special coordination in ski jumps is a fundamental ability that allows a jumper to perform movement in accordance with the requirements of a targeted movement technique in atypical, unpredictable and unexpected conditions. The jumper must have very well-developed special coordination skills that will enable him to overcome the high basic speed of movement and to coordinate the technique of movement with the basic temporal and spatial coordinates.

Special coordination in ski jumping is being developed as part of fitness and technical preparation. The goal of conditioning is to improve the quality of all movement skills. The process of technical preparation is also called motor learning, which in the first phase is aimed at achieving the correct movement stereotype, and at a certain stage also adapting this technique to the individual characteristics, which means refining the technique in style. Both technique and style are never fully defined, as they are constantly changing.
Take-off

The take-off phase is conditioned by maintenance of balance and mobility, which allows the jumper to reach the optimal starting position.

In the in-run phase, the jumper-skis system first moves along a straight steep section of the runway, then passes through a crooked section, called a transition or radius, and along a straight section of the runway; it’s the springboard. Immediately after the start, the jumper takes a specific starting position, which will allow him the highest takeoff speed and an optimal position for jump realization. Take-off speed is a very important and complex factor that largely determines the performance of the jump length. This depends on the action of many physical forces and their moments. The starting speed is conditioned by the take-off position (movement skills and morphological characteristics of the jumper, external conditions of the ramp) and equipment (skis, ski preparation, jersey and fine equipment of the jumper).

The jumper must constantly make corrections to the balance in the starting position, which is modified by external forces. These are the friction force, the reaction force of the surface, the force of aerodynamic resistance and the centrifugal force.

There is no single universal jumping position in ski jumps, but it is necessary to find an optimal individual position for each jumper, which corresponds to his or her morphological characteristics, motor skills and knowledge.
Take-off Preparation Phase

The coordination with timing is dominant at this stage, where the jumper is tasked with deciding to start a movement action. This phase depends on the transition phase, as the jumper must be brought through the transition arc in a favorable equilibrium position.

This phase is not different from the previous phase, but very important processes occur in the neuromuscular system (pre-stress, pre-activation).

In the phase of preparing for the take-off, preparing for the timely start of the take-off is of paramount importance. The jump is timely when the jumper, with optimal jump technique develops full push-off power. How much time a jumper spends on the push-off is stored in the movement memory that the jumper forms with previous training. This data stored in the movement center allows the jumper to be able to realize a seemingly similar movement action in all conditions. Timing of the take-off is one of the most important coordination skills of the ski jumper during this phase or preparation for the take-off.

Support Phase of Take-off

The supported take-off phase is the most important ski jump phase, which cannot be successful if the previous stages were not successfully completed. For a successful action, one requires power, speed and coordination in all their forms.

After the curved radius, jumping off point occurs. This plane depends on the profile of the jumping ramp or launching speed, which determines the length of the jump table. In this area, the jumper must perform a movement that will allow him to transition from the in-run phase to the take-off phase or the flight phase.

The take-off of a ski jumper is an extremely demanding motor task that, due to its high basic speed, takes place in a very short time (0.12 - 0.40 sec) and a very short distance (3 - 10 m). The supported take-off phase begins from the moment the jumper is lifted from the run-in position until he/she leaves the ground and goes into a non-supported push-off phase or take-off phase.

Push-off performance can be divided into three basic, mutually independent aspects, namely:
Vertical velocity: The jumper moves on the take-off table in terms of extension in the knee and hip joints. It is important that the maximum (optimum) acceleration occurs in a rectangular direction relative to the plane of the take-off bridge. The vertical push-off speed must be developed in the shortest possible optimum time, the consequences of which can be seen especially at the take-off table. Vertical velocity is most dependent on the impulse force and many other factors. The impulse force is most conditioned by the muscle force, which depends on the neuromuscular synergy that produces the muscle force in terms of activation of the maximum number of motor units on the other side of the kinetic chain, which has the task of stretching in the hip and knee joint.

Aerodynamics: Another very important task for the ski jumper is to minimize air resistance or maximize horizontal speed. The jumper achieves this with optimal aerodynamic posture. The air resistance increases with a greater angle between the plane of the take-off bridge and the body of the jumper. This is where the disagreement arises between the two components, since greater elongation in the hip joint means an increase in air resistance. In the aerodynamic aspect of the push-off, the direction of the ultimate force of the reaction or the push-off rotation plays a very important role. The level of rotation of a ski jumper is primarily determined by three mechanisms:

1. the position of the total center of gravity of the body in the sagittal (forward, backward) plane;

2. size, direction of the reaction force of the surface when pushing off;

3. the direction and magnitude of the amplitude of the movement of individual body parts.

The essence of successful rotation is that the jumper quickly reaches the optimal aerodynamic position in terms of take-off phase and satisfies the general condition of balance of aerodynamic forces and the force of gravity of the ski jumper in the flight phase.

Push-off accuracy: Indicates the ability of the jumper to perform the push-off at the right time in the right place, thereby achieving the optimum realization of the vertical velocity and aerodynamic aspect of the push-off. From a kinematic point of view, the push-off accuracy indicates the angle between the lower leg and the femur, which should be approximately 140 degrees at the edge of the take-off table. The accuracy of the push-off is influenced by physical, motor and psychological factors. The push-off accuracy objectively indicates the end point of the supported push-off phase.

Take-off phase - unsupported push-off phase

The no-support or take-off phase of the push-off is largely dependent on coordination - this is to maintain the equilibrium position of the jumper - skis system in an unsupported phase.

This is the phase where the jumper moves from one inertial system of active forces, called the support phase, to another inertial system of active forces, called the unsupported phase. This part of the ski jump requires a high level of specific movement skills, creativity and courage from the jumper. In a lengthy exercise process, the jumper is formed with appropriate exercise programs that are aligned with the goals that the individual has. This phase is characterized by no feedback loop or correction movements. To the extent that corrective movements occur, it is only in the case of truly gross errors in terms of salvage from fall. It is particularly important to consider the role of the mechanisms responsible for movement structuring, synergistic and tonal regulation, and the intensity of excitation (arousal) of the neuromuscular system when training ski jumps, or in other words, by reinforcement through repeating of certain nervous pathways in the nervous system, called reflexes.

Flight Phase

The flight phase is also dependent on the maintenance of balance, which requires high coordination skills, but differs from the previous phase in that minor movement corrections are possible in order to achieve a better result, while in the transition phase, the running time is so short that no corrections in terms of feedback are possible.

It is the most important phase and represents the most important meaning (motive) of the ski jump. The ski jumper's flight curve should be as long as possible and have the specific shape of a sloping throw curve. The jumper has an extremely important influence on the length of his jump during the flight phase. The flight phase runs from the time of leaving contact with the ground at the jumping-off point to re-establishing contact with the ground at the landing point. After the take-off, the optimal flight position must be taken as quickly as possible. Any delay in terms of timing leads to a significant loss in jump length. The jumper should optimally overcome all forms of air resistance. The main motor ability that is expressed in the flight phase is coordination, which has as its criteria the space, time and external conditions or conditions under which the flight phase takes place. In ski jumping, the standard conditions vary in sequence. An even greater complexity is when conditions in the jumping environment (e.g., wind) change from jump to jump. These require the jumper to correct for stability and change of body position, which take place due to timely contraction and muscle relaxation.

For flight, deep sensitivity is paramount, though running time and motor intelligence are no less important. It is essential to have the ability to register the position of body segments with respect to space.

Landing Phase and Outrun with Stopping

Jumping and gliding into the outrun zone are two movement actions that in principle do not affect the length of the jump. Quality of performance is important especially from the point of view of evaluating the jumper's style, the safety of the individual, which is manifested by mastery of the element and, consequently, stability.

The landing phase depends mainly on coordination and balance. Because of the speed at which the jump takes place, the ability to orientate in space also plays a role in the realization of the jump.

The jumping movement of the jumper must be realized in such a way that it does not reduce the length of the jump. The motor activity at this stage requires a high level of movement information from the jumper. The best jumpers land near the point of HS ("hill size"), which represents the size of the jumping hill. In this range, the slope of the landing surface is less than 32 degrees and the basic speed of movement is higher than that of the push-off, thus a telemark landing represents a complex movement action. The outrun phase completes the whole jumper's movement activity. The biggest problem with locomotor activity is the maintenance of equilibrium.

Here is a quick overview of the stages of the ski jump relative to the development stages:

	Levels
	Active Start   0-6 years
	Basic Abilities        6-9 years
	Learn to Train                    9-12 years
	Train to Train         12-16 years
	Comments

	Skiing Skills/Play
	Very important with varied and fun activities.
	Very important with varied and fun activities. Sensitive period.
	Varied and fun activities with an addition of task management. Sensitive period.


	Varied and fun activities with an addition of task management. Sensitive period
	

	Inrun
	Focus on general skiing abilities.
	Work on changing the point of balance. Explore different in-run positions. Sensitive period.
	Try different methods for in-run position. Focus the point of balance on the whole foot. Sensitive period.
	Develop methods for in-run position that is individually adjusted. ‘As low as possible, as high as possible’.
	The goal is to create a base for in-run speed through having a free ankle and be ‘on top of their feet’. The method is whole foot and long back.


	Take-off
	Focus on ski balance. ‘Build a play jump’.
	Create a moving picture of the take off and copy this. Sensitive period.
	Tries to solve the take-off movement. Variation, concentration, and reflection are important. Sensitive period.
	Work on the details in the technicality and rhythm. Be aware of the physical demands that are put into the take-off technique.
	The goal is to create a take-off with as much power as possible directed into the foundation/as much vertical speed as possible. The method is a coordinated take-off movement.


	Flight
	Balanced, practice the landing.
	Balanced, practice the landing. Sensitive period.
	Focus on learning V-style. Sensitive period.
	Focus on ski and body control. Master landing according to judge regulations and Telemark-landing.

	Create right conditions between lift and rotation. Big floating surface and right angle to attack the air.


XII. Coaching by Development Stage
Cyclization in Age up to 9 Years

Cyclization in general has been discussed in the previous chapter, and cyclization in the age of up to 9 years is highlighted here.

These age categories take into account the most basic cyclization.

Above all, we adapt to their development and accordingly plan a workout based on diversity. 

Simple cyclization means that we do not yet adjust the training sessions to individual competitions. We pay particular attention to the overall development of young athletes. The exercise is performed in terms of maximum susceptibility in each chronological period. Within a macrocycle, training can be divided into individual periods, but we only pay attention to development and not to refining certain skills. Broad cyclization is broadly divided into three periods:

1)  preparatory period (basic preparation),

2) competitive period (slightly more training in situational circumstances),

3) transition period (active break).

As described above, it is important for young athletes to take care of their overall development. The only difference between the preparation and the competition period is that some more training units are earmarked for jump training. Otherwise, in the two mentioned periods, the training process is intended only for advancement in terms of maximum susceptibility of the individual. In later periods, when the results also become important, such a course will have a positive impact on the competitor's development at all levels of his much more specialized development. 

We will start with a more detailed approach in phase 2.
Coaching Phase 2 Skiers

This is often called the FUNdamentals and Learn to Train phase, with the primary focus being on the fundamental skills for ski jumping and sport in a game-oriented, fun environment and on developing good training habits. In this phase, the coach’s number one task is to instill and nurture a passion for ski jumping and sport in their athletes. Young athletes in this phase are capable of making rapid improvements if they are excited to be at training. A close second priority for the coach is to teach their athletes a broad foundation of skills for ski jumping. At this phase, the training for a ski jumper and a Nordic combined skier will look essentially the same.
Phase 2 athletes are in the sensitivity window for motor skill development. The successful coach is focused on proper movement patterns in a variety of activities. Good fundamentals learned during this phase will benefit the skier for years to come. Poor habits that are unaddressed will likely create greater problems in later phases.

Programming should include a variety of well-structured activities that develop basic skills as well as time for unstructured play on skis. Formal competition should only be minimally introduced. Make each day fun and engaging for the kids!

Here is a summary of points of emphasis for Phase 2:

· Practice and master fundamental movement skills before sport-specific skills are 
            introduced.

· Emphasize the overall development of the athlete’s physical capacities, fundamental 
            movement skills and the ABCs of athleticism (agility, balance, coordination and 
            speed).

· Incorporate basic flexibility exercises into every warmup and cool down with an effort to increase the skiers’ range of motion.

· Use games to develop speed, power and endurance.

· Encourage participation in a wide range of sports at this age.

· Work on straight line, lateral and multi-directional speed in very short bouts (around five seconds).

· Strength training exercises should be focused on proper technique with minimal load (body weight or medicine ball exercises work well).
· Work with the athlete’s families to make sure equipment is size and weight appropriate.

· Introduce athletes to the simple rules and ethics of sports and ski jumping.

· Activities should revolve around the school year and can be enhanced by camps during winter and summer breaks.

· Teach the principles of teamwork and sportsmanship.

Skiing-specific points:

· Incorporate plenty of ski play using a variety of equipment (i.e., alpine, cross country, telemark, snowboard).
· Ski jumping skis for actual ski jumping should only be introduced after a jumper has reached a comfortable skill level using alpine skis.
· Work to get athletes comfortable on skis on all types of terrain and surfaces (including summer surface where available).
· Work on balance in inrun positions, balance over one ski, skiing through bumps and making turns.
· On the jump hill, introduce balanced inrun positions and solid, in-control landings coming to a safe stop.
· Coordinated, well-timed takeoffs take some time to develop as athletes in this phase still have developing depth perception and visual acuity and anticipation speed.
· Athletes should be on K5-20-meter jumps

	· The number of jumps will depend on the availability of the facility, but should  
 not exceed 300 jumps.

CYCLIZATION IN THE PERIOD OF UP TO 12 YEARS OF AGE (Phase 3)

Mesocycle no. 1 (END OF APRIL, MAY)

During this period, we want to ensure a sufficiently varied exercise of all basic physical abilities, which should be the basis for the realization of the requirements for quantity and intensity in the following periods. We will adjust the athletes to the technique of overcoming the effort in general. Still, exercise must take place in terms of the emotional and motor enrichment of children. This means that they should not be overwhelmed with heavy workouts. Exercise should still be based on the development of these abilities through game. Towards the end of the cycle, we can begin to introduce technical training on the jumping hill. At the beginning of the mesocycle, when the training is not performed on the jumping hill, the microcycle (7 days) should have around 3 training units, in the second half, when starting the situational training on the ski jump, the microcycle should have 4 training units. The beginning of situational training should be gradual. First, short-ski training should take place on the K-15, K-20 ski jump landing, followed by transition to larger hills. This will further strengthen the imaginary technical elements (inrunn position, push-off, landing...).

Mesocycle no. 2 (END OF MAY, JUNE)

This mesocycle, like every other, should be a logical continuation of the previous cycle. General strength and endurance training will decrease during this period. Components of the information movement begin to enter the motor process such as, for example coordination, balance, agility, speed, precision (second half of the cycle). Due to some competitions that start during this period, the amount of situational training on the jumping hill increases. The ratio of exercise of technique and motor preparation should be 2: 2.  

Mesocycle no. 3 (END OF JUNE, JULY)

This is the period when younger athletes accumulate technical skills on the ski jumping hill. Motor preparation training moves even more markedly from the energy to the information component of movement. Joint jumping training is recommended during this period. The ratio of motor to technical training should be 1: 3. Information type training is performed in the context of pre-situational warm-up.  The second part of the mesocycle should be intended for relief, i.e. vacation time. These two weeks respectively, or microcycles, the athletes in these age categories should go on vacation without any training program. 

Mesocycle no. 4 (AUGUST)
Due to the fact that the athletes were without activity in the second half of the previous mesocycle, the introductory two microcycles should be intended for motor preparation, which should take place 3 times a week. All three units should be designed to develop both the energy and information components of movement. It is therefore a matter of developing all movement skills. This period should be an upgrade of your May workout program. All training should be based on game.

The second part of the mesocycle begins with the jumping training. At the beginning, the ratio should be 2: 2 again, and in the second week of the second half of the mesocycle, we can re-organize 3 - 4 day joint training (also in the home environment) for children of these ages.

Mesocycle no. 5 (SEPTEMBER)

We continue our technical and fitness training. Again the ratio should be 3: 1 in favor of technical training. This is the period when competitions and national championships are scheduled. Fitness segments are again used as pre-workout warm-up for ski jumping.

Mesocycle no. 6 (OCTOBER)

This cycle should only be an upgrade of the previous mesocycle. Due to school obligations, the number of training sessions should be reduced to 3 training units per week. Due to the relatively large number of jumps in the previous mesocycle, this is an appropriate period when competitors can be allowed to larger objects. We should try not to overload the athletes, as in the long run this will only hurt them. The coach's judgment should be at the individual level. October holidays are used for intensive 2-3 day technical training.


Mesocycle no. 7 (NOVEMBER)

In the motor sense, mesocycle no. 1 (by amount and intensity of exercise) is repeated. Again, we put more emphasis on motor skills training. Again, we can use more games for basic strength and endurance. The ratio of motor training to technical training should be 3: 1. 

Mesocycle no. 8 (DECEMBER)

This is a pre-competition cycle that will be greatly utilized to practice the elements of the movement information component. In case we have the possibility of training on snow, we will make an adaptation to the snow base with short skis, cross-country skis, jumping skis. Adjustment should again take the form of snow games. In the second half of this mesocycle, we will also find the first opportunities for jumping on snow. The ratio of training on the jumping hill and the motor training should be 2: 2.

Mesocycle no. 9 (JANUARY)

The goals of the competitors should be to get acquainted with the competitions, the realization of technicall and tactical goals. Athletes should exercise predominantly information type motor trainings 1 - 2 times per weekl, and 2 - 3 times per week jump training (depending on age). In total, exercise should not exceed 4 training units per week.

Mesocycle no. 10 (FEBRUARY)
The objectives remain the same as in the previous mesocycle. Towards the end, we motivate athletes by allowing them to jump on larger jumps. In the motor area, the program remains the same. 

Mesocycle no. 11 (1ST HALF OF MARCH)

The aim of this mesocycle is to maintain technical and motor skills from previous periods. Since the competition period is almost over, we re-enrich the exercise with various games on the snow (short skis, alpine skis, snowboard, ice skating…).  We try to keep in touch with the snow in a varied way for as long as possible. As a reward for the effort, we also allow competitors to jump on larger hills. In the motor sense, we still train in the framework of sports, elementary, relays, games.

Mesocycle no. 12 and 13 (2ND HALF OF MARCH, APRIL)

After the end of the competitive period, we first take a passive break. It should last three weeks before we start exercising again. In the month of April, we start with 1 – 2 trainings per week. We maintain general psychomotor readiness. Above all, let this be the period dedicated to school activities.

Although the cycles are divided into 12 or 13 mesocycles, during this age period we have to pace the level of jumping and adjust it to the skill-set of the athletes. The basis should continue to be the general development of the young athlete, because later such a process will serve us much more as an effective preparation for the next steps in the career of young athletes. 



	


Coaching Phase 3 Skiers

This phase begins with the start of the growth spurt. It can start earlier than 12 years of age, particularly for girls, and may start later for boys.
Managing a group of athletes in this age group can be challenging for a coach because of the different rates of maturation physically, cognitively and socially within an individual and within the group. The start of the growth spurt triggers several changes in the physiological development of a skier. The growth spurt and PHV correlate closely with puberty. It is important to understand what attributes can be trained effectively and safely during this stage.
During the growth spurt, many athletes will enter into an awkward phase where their coordination and movement skills will plateau or decline. As in phase 2, training should continue to focus on motor skills, but with the understanding that the goals may be to maintain technical proficiency rather than make rapid gains as in the previous period. Likewise, training should emphasize flexibility training to maintain the range of motion and functional movement abilities previously attained. During the peak of the growth spurt is a difficult time to learn new motor skills. This is part of the reason that a broad fundamentals base is so important in phase 2.

This phase has been called the Train-to-Train phase, because the emphasis here continues to be on training over competition. Different maturation rates will often have an effect on results that do not necessarily have anything to do with an athlete having improved their abilities. An early maturer may start to gain more distance due to strength gains as a result of their biological development, and may see improved results despite bad habits compared to their same age peers that are less developed. See the table for differences between early and late maturers. As a coach you must keep results in perspective for all your skiers (and their parents) through this phase. Continue to focus on and reward effort in doing fundamental skill work.

It is natural for athletes in this phase to start narrowing their sport choices, and often they will choose to drop sports they feel they have less of a chance to succeed in. By facilitating a strong team camaraderie, focusing on effort over results and using a variety of different training modes, you can keep all your athletes excited about ski jumping. By this phase, training volume for performance-oriented athletes should increase, particularly later in the phase, as the more developed aerobic system and gains in strength allow skiers to handle more training. However, ski jumpers should still participate in at least one other sport during this phase to maintain well-rounded athleticism and to keep their focus on ski jumping fresh.


Following is a summary of points of emphasis for Phase 3:

· Help your skiers learn to deal with the physical and mental challenges of ski jumping, along with the challenges of their differing growth patterns through this phase.
· Incorporate more competitive elements during training sessions, particularly those that will reward the fundamental skills that are being worked on and that equalize different maturation rates.

· Continue to emphasize fundamental skills, but expect less rapid gains or even deficits where growth spurts are intense.

· Aerobic training becomes a focus, geared toward aerobic capacity before PHV, then increased aerobic power (interval training) after PHV.

· Strength training immediately after PHV for girls and 12-18 months after PHV for boys will start to see an increase in loading, but proper technique continues as the main focus.

· Remember that physical, cognitive and emotional development does not always occur together. A 12-year-old who is more like a 15-year-old in their biological development likely still has the emotional and social development of a 12-year-old and should be treated as such.

· Include an introduction to plyometric training with emphasis on proper technique during acceleration and deceleration phases and when landing.

Skiing-specific points:

· Skiers should have a basic understanding and ability to sit in a balanced, dynamic in-run position.

· Emphasis on coordinated, well-timed takeoffs using nearly 100% of the athlete’s given power.

· Maintain the focus on technique during takeoffs while being mindful of the effect the growth spurt may play on performance.

· Control of flight, including control of the skis and body in an advanced aerodynamic position.

· V should be well established.

· Safe and solid telemark landings.

· Focus on K30-75-meter hills.

· Target between 300 and 400 jumps per season, depending on the facilities available.

Cyclization in the Period of up to 15 Years of Age (Phase 3)
Mesocycle no. 1 (2nd HALF OF APRIL, MAY)

During this period, we want to provide a sufficiently diverse general exercise of strength and basic endurance, which should be the basis for meeting the requirements for quantity and intensity in the coming periods. We will adjust the athletes to the technique of overcoming the effort in general. Still, exercise must take place in terms of the emotional and motor enrichment of children. This means that they should not be overwhelmed with heavy workouts. Exercise should still be based on the development of these abilities through game. Certain training units (once to twice a week) can be performed with classic endurance development tools towards the end of the age range. Towards the end of the cycle, we begin to introduce technical training on the jumping hill. At the beginning of the mesocycle, when the training is not performed on the jumping hill, the microcycle (7 days) should count 3 training units, in the second half, when starting the situational training on the hill, the training should count 4 training units.

Mesocycle no. 2 (LAST THIRD OF MAY, JUNE)

This mesocycle, like every other, should be a logical continuation of the previous cycle. Training in general strength and endurance is reduced. Components of the information movement begin to enter the motor process such as coordination, balance, agility, speed, precision. Therefore, most of the training in this cycle should be devoted to these motor abilities.  Due to some competitions that start during this period, the amount of situational training on the jumping hill increases. The ratio of exercise to technique and motor preparation should be 2: 2 and 1: 3 during the running period in favor of technical training.  

Mesocycle no. 3 (LAST THIRD OF JUNE, JULY)

This is the period when younger athletes accumulate technical skills on the ski jump. Motor preparation training moves even more markedly from the energy to the information component of movement. During this period, multi-day camp situational training is recommended. The ratio of motor to technical training should be 1: 3. Information type training is performed in the context of pre-situational warm-up. The second part of the mesocycle should be intended for rest, i.e. vacation time. Competitors at the end of this age range should also receive smaller assignments during the holidays.

Mesocycle no. 4 (AUGUST)
Due to the fact that the competitors were without activity in the second half of the previous mesocycle, the introductory two microcycles should be intended for motor preparation, which should take place 3x a week. All three units should be designed to develop both the energy and information components of movement. 

The second part of the mesocycle begins with the jumping . At the beginning, the ratio should be 2: 2 again, the penultimate week of August, we can try to re-organize the multi-day training camp. Training may also be in the home environment, but athletes and coaches should spend time together all day long. This will give the coaches additional information about the competitors' responses. 

Mesocycle no. 5 (SEPTEMBER)

We continue our technical and fitness training. The ratio should be 4: 1 in favor of technical training (5 units per week including competitions). This is the period when competitions and national championships are scheduled. Towards the end of the age range, a shorter conditioning insert can be made before or after the jumping training. We pay attention to the type of exercise. Motor preparation training should focus on the components of information movement.

Mesocycle no. 6 (OCTOBER)

This cycle should only be an upgrade of the previous mesocycle. Due to school obligations, the number of training sessions should be reduced to 4 (3+1) training units per week. Due to the relatively large number of jumps in the previous mesocycle, this is an appropriate period when competitors can be allowed to transition to larger hills. The size of the hills should  not be exaggerated. This should be done on an individual level.  

Mesocycle no. 7 (NOVEMBER)

Again, we put more emphasis on motor skills training. The ratio of motor training to technical training should be 3: 1 in the first week of November for the benefit of technical training, with the remaining three weeks primarily devoted to motor training (3 training units). Two weeks can be devoted to training the energy component of the movement, the last week being a combination of training the energy and information component.

Mesocycle no. 8 (DECEMBER)

This is a pre-competition cycle that will be greatly utilized to practice the elements of the movement information component. In case we have the possibility of contact with snow, we will make an adaptation to the snow base with short skis, cross-country skis, jumping skis. In the second half of this mesocycle, we will also find the first contact with a snow jump. The ratio of jump training and motor skills should be 2: 2 at the beginning of the cycle, 3: 2 later in favor of technical training. If possible, joint weekend camps should be made.

Mesocycle no. 9 (JANUARY)

The goals of the athletes should be to get acquainted with the competitions, the realization of technicall and tactical goals related to the competitions. Athletes should exercise predominantly informational type of motor training for one to two weeks a week and ski jumping for 3 times a week, depending on the physiological age of the athlete within the age range. In total, exercise should not exceed 5 training units per week.

Mesocycle no. 10 (FEBRUARY)

The objectives remain the same as in the previous mesocycle. Towards the end, we motivate athletes by allowing them to jump on larger jumps. Again, the size of these should not be exaggerated. It is necessary to adapt the knowledge and experience of the individual. In the field of motor skills, the program remains the same. 

Mesocycle no. 11 (MARCH)

The aim of this mesocycle is to maintain technical and motor skills from previous periods. Since the competitions are almost over, we re-enrich the exercise with various games on the snow (short skis, cross country, alpine skis, snowboard, ice skating…).  We try to keep in touch with the snow  in a varied way for as long as possible. As a reward for effort, we can also allow children to jump on larger hills. 

Mesocycle no. 12 and 13 (SECOND HALF OF MARCH, APRIL)

First, take two to three weeks of passive break. Later, we start with 1 - 2x weekly exercise, maintaining general psychomotor fitness. Notably, this is a period of intense commitment to schoolwork.

	Levels
	Active Start   0-6 years
	Basic Abilities        6-9 years
	Learn how to Train                    9-12 years
	Train to Train          12-16 years
	Comments

	Training sessions per week advisory
	Stay active every day, focus on joy and the feeling of achievement.
	Stay active every day, but also some organized training. Play, joy, and achievement.


	1-2 sessions
	2-4 session
	

	Hill size advisory
	Ski jumping school
	5-15m
	15-40m
	40-70m
	To learn the basis of the movement, it is important not to advance into the next hill size too quickly.


	
Number of jumps per years advisory

	200 jumps
	300 jumps
	350 jumps
	500 jumps
	


Here are some guidelines related to all ages discussed:
And here is a short advisory regarding the coach’s guidance role:

	Levels
	Active Start    0-6 years
	Basic Abilities        6-9 years
	Learn how to Train                    9-12 years
	Train to Train          12-16 years
	Comments

	Mental training
	Believe in yourself: ‘I can’ is fundamental for the rest of the career and to be able to perform as good as possible.
	Dare to dream big. Regulate the attention span.
	Introduction to mental basic techniques. Relaxation – Visualization – Inner dialogue – Goal setting.
	Main focus on setting goals and the right goal process. Essential to want to do the job to reach the goals.
	The mental basic technique is fundamental and is applied in all phases (from approx. 9 years). Relaxation, Visualization, Inner dialogue, Goal setting.



	Guidance
	Positive and individual feedback.
	Positive and individual feedback focusing on simple and clear tasks.
	Focus on enhancing what works. Adjust the feedback to what can be done better. The positive always comes first.
	More focus on task management feedback to make the athlete reflect on their own development.
	From around 12 years: prepare tasks ahead of the workout, and evaluation after. Clear, simple, and few.



	Planning of the training
	Varied activities with a lot of motoric challenges.
	Varied activities with a lot of motoric challenges and simple challenges.
	Workout planning with a lot of motoric challenges and simple challenges.
	Periodical planning of workouts, start using the tests developed for the Youth project.


	


Gender considerations in coaching youth

· Narrative and an inclusive environment
Currently, ski jumping is a male dominated sport. Many coaches are male, male athletes are given opportunities which female athletes are not, and males have a majority voice in sport governance. This orientation has perpetuated a narrative that has largely been ignorant to the changes required to have an inclusive narrative surrounding female athletes in both ski jumping and Nordic combined. 


Beginning first with the language used by all involved must be non-gendered and inclusive. By considering a gender binary and using gendered language, it reinforces gender roles and the negative inequity. Instead, shifting the language to a non-gendered vernacular used by coaches, BOTH, Infront of and away from athletes will help to shift culture towards an inclusive environment for all athletes. 


Another important consideration for coaches is to plan their time accordingly to ensure all athletes get face time with their coach and not just the “favorites”. Like gendered language, the subversive actions of a coach can create an environment of us vs. them, or a hierarchy of who is valued and who is not. A strategy to help ensure that all athletes receive an equitable amount of time with their coach is to plan training accordingly. If athletes have different training prescriptions for the day, schedule time to be with each group during their sensitive phases for the workout. If athletes have the same training prescriptions for the day, take the time to be cognizant of whom is receiving time with the coach and who is being left out. Coaching is about awareness and developing those around you. A team is more functional if all are moving towards a common goal rather than a few moving forwards and a few excluded.


Along with working with all athletes, it is important that all coaches in the system are represented, giving important duties, and allowed to be part of the decision-making process. Consider the optics of including a female coach into an all-male coaching team but not considering her view/perspective in the coaching process. This shows athletes that women are valued less than their male counterparts, it robs the athlete of a valuable perspective that this female coach may have, and it is degrading to the excluded coach. When assigning coaching roles, it is a must that the strengths of all coaches be considered and that they be placed in the position that is best. As well, it is important to consider social factors for coaches and their personal development. Do the coaches feel confident? What has led them to feel this way? Are all opinions considered with equal weight? Are all coaches given equitable access to professional development? This can be difficult in an ego driven profession like coaching. Be aware of how the actions of yourself and others impacts the team environment. Does this change when ego is taken out of the equation. 

- physiological differences


-PHV


Peak Height Velocity is defined as the maximal rate of upward growth. It occurs during the adolescent growth spurt and is an important metric in defining the safe onset of strength training. For males a rule is 12-18 months following and for females, strength training can begin within a few months following PHV. These are guidelines and not rules, please consider the LTAD modelling and sensitive periods for more information.  


As a general rule, girls reach peak height velocity sooner. This further reinforces the idea of creating appropriate testing protocols and administering them to all athletes. While this may not be the case, biological age is an important determinant when developing effective and safe training prescriptions for athletes. With this information, it is valuable to consider training prescriptions and how this will change for pubescent athletes. 

· the lack of differences between pre-pubescent boys and girls 

Before the onset of puberty, boys and girls have little physiological differences between them. However, girls tend to mature quicker, and with this so does their physical performance. It is important to consider the key skills that you as a coach define as important (psychological/physical/emotional) and instill those in the athlete as opposed to focusing on performance-based outcomes. 

· Puberty


A difficult time for any person. Managing an increase in stressors is a difficult transition for athletes to manage, especially if they are not in an autonomy supportive training environment. For females, they may experience what feels like a decline in performance as their relative performance against their male colleagues. Along with performance changes, female athletes will have an increase in injury risk due to a decrease in relative muscle strength, the hormone progesterone inhibits testosterone production, and an increase in Q-angle. Along with these risk factors, the onset of menstruation is associated with an increase in tendon elasticity, and an increase in soft tissue injury like ACL tear. 


A decrease in relative muscle strength can be combated with athlete appropriate strength and neural training. Identifying the athlete’s weakness and working towards a strength-based outcome is a useful tool in the prevention of injury following the PHV. 


Hormonal changes are important for coaches to understand. They have real world implications on the athlete and their short- and long-term success. Hormones play a key role in the function of the body and during puberty the sensitive periods can be chaotic and difficult to navigate for both the athlete and the coach. 


Q-angle refers to the hip/knee angle in the athlete. Women have wider hips which results in a larger Q-angle. This Q-angle puts increased pressure on the ligaments in the knee and an increased risk of injury. By using neural and coordination training, an athlete is able to reduce their injury risk and see performance-based improvements. As they grow into their body

· Post-puberty/PHV training considerations


Following puberty, athletes must be prepared to train proactively. Strength, neural, and coordination training are useful tools for a coach to develop around the athlete to address the weaknesses of their athletes. This means that not all athletes will have the same training plans. Especially between males and females. The different needs and periodization of training must be considered to reduce the athlete’s risk of injury both on and off the hill. 



Physiological differences exist between men and women. It is the role of the coach to identify the ways in which the strengths of the athlete can be used and the weaknesses can be worked on. As well, the long-term health (emotional and physical) must be considered when prescribing training. In an autonomy supportive environment, the athlete is part of their own journey and has a hand in developing their own program. By working with the athlete as an individual it is possible to engage them in their own progression and give them the tools to be both safe and successful.

Transitioning away from a games-based approach

It is important that all levels of athletes enjoy the sport. Ski Jumping demands so much of the athlete, and without enjoyment, the athlete will face barriers to success. In the early levels for athletes, a focus on fun and self-discovery is important to allow the athlete to fully immerse themselves in the sport. However, as athletes grow and develop, more emphasis can be made on performance. When transitioning, it is always of the utmost importance that the best interest of the skier is taken into consideration. If they are ski jumping as a social outlet, an enjoyable activity, or are interested in performance, it is critical that the wishes of the athlete are respected. These attitudes can change over time and by respecting the autonomy of the athlete, they will have the license to stay in sport.

Autonomy supportive methods provide a safe space to allow the athlete to engage with the sport on their own level. As an athlete there will be a natural transition away from a games-based approach to ski jumping and into a performance-based approach. At this junction, it is still possible to utilize the “challenges” approach from section 9 to work with your athlete. These challenges become more targeted and focused at sport specific outcomes. Along with these focused outcomes, explain to

the athlete what and why these challenges are effective. In this way the athlete can

relate their own self-concept with performance modifications. As the athlete develops

and progresses, these challenges can become more and more similar to the more

“traditional” methods of coaching which permeate our coaching landscape. There is

no discrete moment when the athlete stops being challenged, it is merely a

reframing of expectations as the athlete and coach work together towards a common

goal.

Not every athlete will have the same path. It is the coach’s role to identify and foster

the athlete to enable them to achieve their goal.

And here is a quick reference to the most important topics discussed:

SKI JUMPING AGE GROUP SYSTEM

	Levels
	Active Start 0-6 years
	Basic abilities 6-9 years
	Learn how to train 9-12 years
	Train to train 12-16 years
	Comments
	Category

	Coaching course
	Activity leader
	Activity leader/T1. Activity leader for ages 6-7 years and T1 for 8-9 years
	T1
	T2
	6b: Additions can be Diploma coach/ Top coach or something similar
	Level of education

	Biological age
	0 - 6 years
	6 - 9 years
	9 - 12 years
	12 - 16 years
	 
	Mapping data

	Training sessions pr/week advisory
	Stay active every day, focus on joy and the feeling of achievement
	Stay active every day, but also some organized training. Play, joy and achievement
	1-2


	2-4
	 
	

	Hill size advisory 
	Ski jumping school
	5 m-15 m
	15-40 meter
	40 meter-70 meters.
	To learn the basis of the movement it is important not to advance into the next hill size too quickly
	

	Number of jumps per years advisory
	200
	300
	350
	500
	 
	

	Competition level advisory
	Non organized /ski jumping school
	Ski jumping school/ club internally
	Circuit
	Circuit/Nationally
	 
	

	Long-term development process (LTAD)
	Active Start 0-6 years
	Basic abilities 6-9 years
	Learn how to train 9-12 years
	Train to train 12-16 years
	Comments
	 
	 

	Sensitive periods for developing abilities – boys
	It's important to build as much movement experience as possible
	Speed 1 (7-9 years) Mobility (6-10 years) Technique/skills (6-12 years)
	Technique/skills (6-12 years)
	Endurance (13-16 years), Speed 2 (13-16 years), Strength (12-18 months after the growth spurt around age 16) (Mobility)
	It's possible to learn all abilities at all times. Mobility training during the growth spurt period is about maintaining and adjusting the muscles to the fast-growing skeleton.
	Long Term Athlete Development process (LTAD)

	Sensitive periods for developing abilities – girls
	It's important to build as much movement experience as possible
	Speed 1 (6-8 years) Mobility (6-10 years)
	Endurance (10-13 years), Technique/skills (8-11 years)
	Endurance (10-13 years), Speed 2 (11-13 years), Strengths (straight after the growth spurt around age 13), (Mobility)
	
	

	Versatility vs Specializing – Introduction
	Physical activity is important. Joy and the feeling of achievement. Introduce them to activities related to skiing.
	Participate at several different activities both during summer and winter season. Introduce them to ski jumping.
	70 - 30 distribution. Participate in several types of sports summer and winter season.
	60 - 40 distribution. Recommended to participate in 2 sports
	Some sports demand an earlier specialization than others, but that also requires you to be versatile within this sport.
	

	Technique/Motor skills
	Train basic mobility through unorganized play
	Focus on the basic ability through unorganized and organized activity. Sensitive period
	Focus on the basic mobility and all the positions throughout a ski jump, as well as the movements, with a wide variation. Sensitive period.
	Focus on the sports positions and movements with a wide variation.
	Sensitive period 9-12 years for boys and 8-11 years for girls
	Basic abilities 

	Speed
	Learn how to run and jump through play
	Focus on running. speed and fast movements. Sensitive period.
	Focus on running speed and technique. Sensitive period.
	Focus on creating a speed that is as vertical as possible in all types of jumps. Sensitive period.
	Sensitive period nr 1: 7- 9 years for boys og 6-8 years for girls. Sensitive period 2: 13 - 16 years for boys and 11-13 years for girls
	

	Strength
	A lot of activity and play. Unorganized.
	Activity focused on building strength through play. More organized.
	More organized strength exercise with own body weight.
	Heavy focus on strength for the whole body. Sensitive period. Introduce lifting technique.
	Sensitive period for boys 12-18 growth spurt. for girls just after growth spurt (ca 13 years)
	

	Mobility
	Mobility maintained through physical activity.
	Introduce basic static stretching exercises. Sensitive period for mobility training. Start out with dynamic exercises through play.
	Develop mobility through static exercise and stretching/contraction. Introduce dynamic stretching.
	It's important with mobility training during this period due to the fast-growing skeleton. Variation in method
	Sensitive period for both genders 6-10 years.
	

	Endurance
	Unorganized play for at least 60 minutes pr. day. Organized play for at least 30 min pr. day. Not weather dependent! 
	Participate in one chosen activity pr. week, as long as they also participate in 2-3 other activities pr. week.
	Develop endurance through activity on a continuously and on a regular basis. Sensitive period for girls.
	Sensitive period for boys. Dependent on the athletes physical development level and the demands of the sport.
	Sensitive period girls: 10-13 years. Sensitive period boys 13 - 16 years
	

	Speed Power
	Speed Power: Play and unorganized activities that create a good foundation
	Speed Power: Varied selection of ski jumping related play. Sensitive period.
	Same as level 2
	Speed Power: Increase/change in training intensity and endurance. Introduce imitations with focus on technique. Sensitive period.
	Sensitive period girls: 10-13 years. Sensitive period boys 13 - 16 years
	

	Skiing skills/play
	Very important with varied and fun activities.
	Very important with varied and fun activities. Sensitive period.
	Varied and fun activities with an addition of task management. Sensitive period.
	Same as level 3
	 
	Ski - and jump techniques

	Inrun
	focus on general skiing abilities.
	Work on changing the point of balance. Explore different in-run positions. Sensitive period.
	Try different methods for in-run position. Focus the point of balance on the whole foot. Sensitive period.
	Develop methods for in-run position that is individually adjusted. 'As low as possible, as high as possible.'
	The goal is to create a base for in-run speed through having a free ankle and be 'on top of their feet.' The method is whole foot and long back.
	

	Take off
	Focus on ski balance. 'Build a play jump.'
	Create a moving picture of the take off and copy this. Sensitive period.
	Tries to solve the take off-movement. Variation, concentration and reflection is important. Sensitive period.
	Work on the details in the technical and the rhythm. Be aware of the physical demands that are put into the take off-technique. 
	The goal is to create a take-off with as much power as possible directed into the foundation/as much vertical speed as possible. The method is a coordinated take off-movement.
	

	Flight
	Balanced, practice the landing.
	Balanced, practice the landing. Sensitive period.
	Focus on learning V-style. Sensitive period.
	Focus on ski and body control. Master landing according to judge regulations and Telemark-landing.
	Create right conditions between lift and rotation. Big floating surface and right angle to attack the air. 
	

	Mental training
	Believe in yourself: I can is fundamental for the rest of the career and to be able to perform as good as possible.
	Dare to dream big. Regulate the attention span.
	Introduction to mental basic techniques. Relaxation - Visualization - Inner dialog - Goal setting. 
	Main focus on setting goals and the right goal process. It is essential to want to do the job to reach the goals.
	The mental basic technique is fundamental and it is applied in all phases. (From approx. 9 years). Relaxation, Visualization, Inner dialogue, Goal setting.
	Guidance

	Guidance
	Positive and individual feedback
	Positive and individual feedback focusing on simple and clear tasks.
	Focus on enhancing what works. Adjust the feedback to what can be done better. The positive always comes first.
	More focus on task management feedback to make the athlete reflect on their own development.
	From around 12 years: Prepare tasks ahead of the work out, and evaluation after. Clear, simple and few.
	

	Planning of the training
	Varied activities with a lot of motoric challenges.
	Varied activities with a lot of motoric challenges and simple challenges.
	Work out planning with a lot of motoric challenges and simple challenges.
	Periodical planning of work-outs, start using the tests developed for the Youth project. 
	 
	

	Nutrition (Healthy athlete – diet, sleep, physicality)
	Focus on a varied and healthy diet with parental guidance. 
	Focus on a varied and healthy diet with parental guidance. Make sure they get enough sleep.
	Focus on a varied and healthy diet with parental guidance. Make sure they get enough sleep.
	Focus on a varied and healthy diet but develop the athlete’s responsibility, but keep including the parental guidance. Sleep.
	 
	Framework

	Work building the environment 
	Focus on interactions and positive enforcement.
	Focus on interactions and positive enforcement.
	Focus on interactions and positive enforcement.
	Raise awareness around interactions and team spirit.
	 
	

	Parental involvement
	Create the basis of play and unorganized activity every day
	Involve the kids in a lot of physical activity.
	Involve the kids in several sports. It is important with unorganized activity as well. 
	Encourage the kids to participate in several sports. Make sure there is a balance between sports and school. 
	 
	

	Ski jumping gear
	Not important with specialized gear, but focus on gear that the athlete can handle.
	Less important, but focus on gear that the athlete can handle.
	Important with gear that is adjusted to the athlete and their level.
	Gear that is adjusted to the athlete withing the regulations and current norms. 
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