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Preface

Childhood is the most physically active stage of human development. Children like to
play games and participate in physical activity and sports, and they certainly love to
compete. In today’s society, sport has become a way of life. Parents plan their vacations
and days off work around hockey and soccer tournaments, and children dream about
developing into professional athletes, buying jerseys, hats, stickers, and even video
games that promote their favorite players. Coaches are bombarded with various training
philosophies, equipment, and scrutiny from parents, administrators, other coaches, and
athletes! Rarely is an off-season or transition period used to reset the athlete physically,
mentally, and emotionally from a tough season. Today athletes transition from play to
training and back to play. It is no surprise that burnout is rampant in many sports. To-
day’s sporting environment is highly competitive and time consuming. Competition is
important, but so is proper training and time devoted to rest, play, and other nonsporting
activities. Conditioning Young Athletes is not about building the best athlete; rather, it’s
about designing the best program so that your athletes can grow, prosper, and reach
their personal best in all aspects of sport, competition, and health.

Parents, coaches, and administrators search for the best training programs to increase
children’s athletic potential. Coaches often become role models, and children dream
of surpassing the achievements of Peyton Manning, Gracie Gold, Usain Bolt, Sidney
Grosby, or Serena Williams. It is, however, a grave mistake to submit children to the
training programs of adults. After all, children are not simply little adults. Each child is
unique at each stage of development. The physical and psychological changes (at times
abrupt) that occur at each stage are accompanied by critical behavioral transformations.
It is important for anyone working with children to be well informed regarding all the
physical, emotional, and cognitive changes occurring during the development stages
and to structure training that is best suited for each stage.

As coaches and parents we need to keep in mind that informal training and prepara-
tion for sport begin in early childhood, when kids should be encouraged to run, jump,
play with balls, and enjoy all the activities on the playground and in the backyard. Many
years are available for focusing on a particular sport or physical activity.

Of the great number of books devoted to training, the majority refer to elite athletes,
and few discuss training programs specifically for children. Along with many specialists
and researchers on the specifics of training for young athletes, through both experience
and in-depth study, we have gathered information and experience regarding the best
possible approach to training children. The intent of Conditioning Young Athletes is to
bridge the gap between research and application and between a hit-and-miss and a
long-term approach to children’s training.

For each developmental stage there is a corresponding phase of athletic training:
Initiation takes place in prepuberty, athletic formation occurs in puberty, specialization
happens in postpuberty, and high performance occurs in maturation. While each devel-
opmental stage roughly corresponds to a typical age range, it's important to understand
that training programs must be designed according to an athlete’s stage of maturation
rather than chronological age because individual needs and demands vary among
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athletes. Children of the same chronological age may differ by several years in their level
of biological maturation. Moreover, while an early-maturing child may show dramatic
improvements initially, often a late maturer will be the better athlete in the long run.
Current research in athletic training substantiates such a claim; thus, it's important to
look beyond the short-term achievements and let children develop at their own pace.

The training models in Conditioning Young Athletes focus solely on the three major stages
of development: prepuberty, puberty, and postpuberty. The first two chapters provide
information about the anatomical, physiological, and psychological aspects children
experience at each stage. In chapter 3, we discuss the importance of assessment—not
so much to compare the athlete to others but rather to set points of improvement and
fitness goals. We chose assessment techniques that are easy to apply to many team and
individual sports. Chapters 4 through 8 discuss training for flexibility, speed, agility and
quickness, strength and power, and endurance, respectively. Each of the training chap-
ters includes suggestions for structuring workouts, periodization models for each stage
of development, and illustrated or photographed exercises and activities. Of the vast
number of exercises for developing coordination, flexibility, speed, agility, endurance,
strength, and power, we have selected those that are most accessible and that anyone
can perform without sophisticated machines. Our model is very simple: You don’t have
to do what is new, just what is necessary for success in sport. Fancy and expensive
equipment is not the key to successful athletic development. Rather, the key is to de-
sign and implement a plan that focuses on the proper stage of athletic development
and provides an opportunity for the athletes to mature in all areas of fitness, including
strength, speed, flexibility, and endurance. Specialization should occur in the later years
of athletic development, so coaches and parents should be patient and take the time
to properly assess and slowly progress young athletes in all training goals. We also urge
you to consider the exercises and programs only as a guideline. As you become more
familiar with the training stages, you can add to or change any exercise or program to
accommodate individual needs, specific training conditions, and environment.

Chapter 9 discusses appropriate timing for participating in organized competition
and ways in which parents and coaches can guide competition and training to ensure
athletes have a positive experience. In chapter 10 we discuss proper nutrition for young
athletes, in particular the five fueling habits. We also discuss the importance of a bal-
anced diet that consists of primarily whole foods and what to eat before, during, and
after a competition or training session. Chapter 11 puts all of the information from the
previous chapters together in specific, long-term training plans for various team and
individual sports. The final chapter discusses training myths that are often propagated
and marketed to parents, coaches, and trainers. While many forms of equipment and
gadgets can be useful in conditioning young athletes, there are also pieces of equipment
that not only fail to improve strength, speed, or power, but can actually decondition the
exact variable of fitness the equipment claims to improve.

A positive experience in sports and competition is key to ensuring children will enjoy
an active lifestyle for years to come. Doing too much too soon, however, can result in
overtraining or injury, and it might also lead children to lose interest and drop out of
sports before ever fully developing their talents. An organized long-term training pro-
gram such as presented here greatly increases the chance that athletes will stay with
their sports and enjoy long-term excellence rather than short-term burnout. And that'’s
what makes a well-conditioned athlete.
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chapter

Training Guidelines
for Young Athletes

Success in any arena is usually the result of planning, hard work, and commitment,
and athletic training is no exception. All successful athletes are trained individuals who
excel in a particular physical activity and usually have followed a well-designed, long-
term training program over several years. In sport, training is the process of executing
repetitive, progressive exercises or work that improves the potential to achieve optimum
performance. For athletes, this means long-term training programs that condition the
body and mind to the specifics of competition and lead to excellence in performance.

Although many coaches and instructors are competent at designing seasonal train-
ing programs, it is essential to look beyond this short-term approach and plan for the
athlete’s long-term development. Proper athletic training should start in childhood so
the athlete can progressively and systematically develop both the body and the mind to
achieve long-term excellence rather than immediate success that is followed by burnout.

Far too often, the sport programs of children imitate the programs of well-known
elite athletes—those who, through their national or international achievements, have
captivated the imaginations of young athletes and their coaches. The followers of such
programs often say, “If the program worked for Kobe Bryant or Sidney Crosby, it should
work for my kids too!” Coaches commonly employ these programs in detail without
evaluating the degree to which they serve the interests of young athletes and with no
guiding concepts, such as training principles. With the stroke of a key, coaches and parents
can download complex programs from a website or article and begin to blindly train
their athletes with little consideration of the child’s current physical needs. Of course,
these coaches and parents don’t intend to hurt or damage the athlete’s development.
Rather, they want to give their kids a fighting chance to excel in the overly competitive
sporting environment—sometimes at the detriment of initiating and maintaining a clear
focus on development. For instance, it is very common for parents to streamline their
children into a particular sport or competition. Johnny wants to play in the NHL, or Julie
wants to be a professional soccer player and bring home an Olympic gold medal. In
both cases, parents can misinterpret a child’s early love for a sport as an opportunity
to focus programs, coaching, and skill development on one particular sport. We have
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witnessed children as young as six years of age whose entire physical development is
geared around the particular movements of a sport. In reality, children should be en-
couraged to play games, activities, and multiple sports in order to optimize athletic de-
velopment, muscle strength, and neural programming. Children are not just little adults.
They have complex, distinct physiological characteristics that must be taken into account.

Reversing the Coin

On one end of the spectrum are child athletes who are doing too much, training
excessively, and specifically training for one sport or particular drills while neglecting
much-needed multilateral development. Unfortunately, on the other end of the spectrum
are children who are overweight, overfed, undernourished, and detrimentally sedentary.

Childhood obesity gradually increased in the 1980s through the 1990s (Ogden et
al., 2010) both in the United States and worldwide (Ebbeling et al., 2002). Data from
2003 and 2004 show that of U.S. children and adolescents between the ages of 6 and
19 years, more than 33% were at risk of being classified as overweight and 17% were,
in fact, overweight (Wang and Beydoun, 2007). Trends in obesity and weight gain do
vary by sex, race, and ethnic group; however, of primary significance is that children
are getting fatter, unhealthier, and less active. For these children, the program does not
focus on what type or intensity of activity is best but rather emphasizes that any type of
consistent activity, especially in the form of cardiovascular exercise such as walking, run-
ning, or cycling, can decrease health risks and improve health outcomes into adulthood.

Building the Foundation

A mantra commonly heard in locker rooms and gyms as athletes reunite after a short
sabbatical from competition or training is “Build the foundation.” Following a hard-fought
season or training phase, an athlete’s body is tired, worn out, and in need of relaxation
and—most important—regeneration. Once the body heals from the thralls and strains
of competition, it is essential that athletes take the time to rebuild the foundation of
strength, power, endurance, speed, agility, and all the motor abilities that are important
to their sport. A strong foundation ultimately leads to optimal performance and less injury.

There was a time when children began at an early age to build a foundation of motor
skills. Skills such as running, jumping, skipping, and performing push-ups or chin-ups
were not taught in multimillion-dollar gyms or athlete development centers but rather
on the street corner, local park, or backyard. Kids were once just kids and not aspiring
professional athletes. Today, with the advent of gaming, 24/7 video on demand, smart-
phones, and smart TVs and a decreased emphasis on physical activity in schools, kids
who don’t have access to recreational play or organized sporting activities or who aren’t
encouraged to run, jump, and skip simply sit in front of the TV or computer for hours on
end. Human bodies are designed to move. A sedentary body will lead to obesity, sick-
ness, and disease. Researchers at the University of South Australia analyzed the change
in running speed and cardiovascular endurance in children between the ages of 9 and
17 years from data collected between 1964 and 2010. Results show that running speed
and endurance gradually declined as the years progressed (American Heart Association
Scientific Sessions, Tomkinson, 2013). In essence, kids today are less fit than their par-
ents. This can be attributed to many reasons, including the prevalence of gaming and
other sedentary habits and the overconsumption of sugar-filled drinks (Ludwig et al.,
200T). Although the jury is out on the precise effect of obsessive gaming on health,

www.ketabdownload.com



Training Guidelines for Young Athletes

any activity that limits one’s ability to engage in regular physical activity will negatively
affect cardiovascular health.

The overall health trend for kids does not look good. Kids are getting fatter and
becoming less active. A host of technological advances and behavioral changes such
as no longer walking or cycling to school have contributed to our current health crisis.
Kids need to get active. We are not talking about long-term athletic development or
upper-level sporting camps; we are simply discussing the need for greater movement
opportunities. Numerous governing bodies in the United States, including the Centers
for Disease Control and Prevention (2015), recommend that children get 60 to 90 min-
utes of physical activity every day in the form of running, jumping, skipping, cycling,
and muscle strengthening.

No one will argue that life is easy. In fact, the demands and expectations of balanc-
ing work and family life have become more difficult and burdensome over the past few
decades. A sedentary lifestyle makes us unhealthy, tired, and, many times, sick. We as a
society need to get healthier, and sometimes the best start is getting more active. Parents
may struggle to find a suitable physical outlet for their children. Cracking down on the
time kids spend in front of the TV or gaming is difficult enough, let alone trying to get
them outside to play a game of pick-up street hockey, basketball, or old-fashioned tag.
In previous years, kids would expend at least some energy walking to a friend’s house
or hanging out at the park. Today, they “hang out” at social media sites or on their
cell phones and never have to leave their bedrooms. Times have changed. What hasn’t
changed is the accessibility of organized team sports—regular house-league organized
sports. Numerous organizations provide an opportunity for kids to play basketball, soccer,
football, hockey, and many other sports for the pure love of exercise and team spirit and
without the burden of advancing to a higher league, getting a scholarship, or becoming
a professional athlete. If you are a parent who is struggling to encourage your child to
become more active and want a suitable form of exercise that will improve strength
and endurance and help build relationships, look to house-league organizations in your
area. There is no finer way to get kids active, engaged, and moving and instill the value
of being active for a lifetime.

Here are some benefits of organized sport:

¢ |t promotes healthy living with an emphasis on building skills, strength, and en-
durance.

e |t improves mental health and focus.

¢ |t teaches important life skills, including self-respect and respect for others, in a safe
environment. As the saying goes, there is no /in team.

¢ |t teaches important life lessons about winning, losing, and striving to give one’s
best effort.

¢ |t provides positive role models in coaches, parents, organizers, and other athletes.

¢ It emphasizes fitness and fun because each player gets equal playing time.

e |t provides a great introduction to sport and exercise in a nonthreatening environ-

ment, which may motivate participation, growth, and involvement in further levels
of sport and activity.

When it comes to training and athletic development for youngsters, it is evident that
some kids are overly active and focused on improving and growing in sport. Other kids
are active and enjoy sport but prefer to remain in a noncompetitive and safe environ-
ment. Some kids are reluctant to participate in any kind of sport or exercise altogether
and rarely achieve the basic recommended levels of physical activity.
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The focus of this book is to provide the tools necessary for conditioning young ath-
letes—tools that coaches, parents, and athletes can use to better understand the physical
necessities of their sport and how to properly train for optimal performance in both the
short term and the long term. More than 35 million young athletes in the United States
play organized sport every year (Nettle and Sprogis, 2011). A proper training philosophy
is of the utmost importance if athletes are to streamline their training from multilateral
development and general conditioning to sport-specific training and specialization.
Training philosophy is important for preparing the plan, working the plan, and avoiding
burnout. The remainder of this chapter discusses four training guidelines for young ath-
letes: developing a long-term training program, adding training variety, understanding
individual characteristics, and increasing training load appropriately.

Developing a Long-Term Training Program

For a long time, some coaches suggested that performing sport-specific exercises from
an early age was the optimal way to train for a sport. Some sport physiologists took this
concept, which some coaches still use today, and developed it into a principle of training.
They suggested that to yield the fastest results a training program must do the following:

e Stress the energy system that is dominant in a given sport. For instance, a sprinter
must do only sprints, and a long-distance athlete must train only the aerobic en-
ergy system.

¢ Follow motor skill specificity, meaning that athletes must select exercises that mimic
the skill patterns used in the sport and that involve only the muscle groups used
to perform a technical skill.

Even though laboratory research demonstrates that specificity training results in fast-
er adaptation and leads to faster increments in performance, this does not mean that
coaches and athletes have to incorporate specificity training from an early age. In this
narrow approach to children’s sport, the only scope of training is achieving quick results
irrespective of what may happen in the future of the young athlete. In an attempt to
achieve fast results, coaches expose children to highly specific and intensive training with-
out taking the time to build a good base. This is like trying to erect a high-rise building
on a poor foundation. Such a construction error clearly will result in the collapse of the
building. Likewise, encouraging athletes to narrowly focus on their development in one
sport before they are ready physically and psychologically often results in the following
problems:

e |t can lead to unilateral, narrow development of the muscles and organ functions.

e |t can disturb harmonious physical development and biological equilibrium, which
are prerequisites of physical efficiency, athletic performance, and the development
of a healthy person.

e Over the long term, it can result in overuse, overtraining, and even injuries. In fact,
young athletes should not be encouraged to push through injuries with the mis-
understanding that their young bodies can take any kind of stress and eventually
bounce back. That may not be the case.

* [t can have a negative effect on the mental health of the children involved because
this type of training and participation in many competitions can create high levels
of stress.
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¢ |t can interfere with children developing social relationships because of the many
hours associated with intensive training. For example, children may fail to make
friends outside of sport.

¢ |t can affect the motivation of children because the program can be too stressful,
boring, and lacking in fun. Often young athletes quit the sport before they experi-
ence physiological and psychological maturation. Consequently, a talented young
person may never find out how talented she could have become.

Multilateral Development

It’s important for young children to develop a variety of fundamental skills and to be-
come good general athletes before they start training in a specific sport. This is called
multilateral development, and it is one of the most important training principles for
children and youths.

Multilateral, or multiskill, development is common in Eastern European countries, where
some sport schools offer a basic training program. Children who attend these schools
develop fundamental skills such as running, jumping, throwing, catching, tumbling, and
balancing. The children become extremely well-coordinated and acquire skills that are
fundamental to success in a variety of individual and team sports, such as track and field,
basketball, and soccer. Most programs also have a swimming component, as swimming
helps children develop aerobic capacities while minimizing the physical stresses placed
on their joints. Proper understanding of the need to fully diversify programs for child
athletes and offer multilateral skill development has spurred the opening of many sport
schools—schools dedicated to academic achievement with a heightened emphasis on
sport development—throughout North America.

If we encourage children to develop a variety of skills, they will probably experience suc-
cess in several sporting activities, and some will have the inclination and desire to specialize
and develop their talents further. When children demonstrate interest in further developing
their talents, we must provide the necessary guidance and opportunities. It takes years of
training to become a world-class athlete, and we must provide those young athletes striv-
ing for excellence with a systematic, long-term plan based on sound, scientific principles.

Figure 1.1 illustrates the sequential approach to developing athletic talent over several
years. Although the ages will vary from sport to sport and from individual to individual,

>24
22
High
20 performance
) 18
< 16 Specialized training
14
Multilateral
10
development
6

Figure 1.1 The suggested long-term approach to specificity of training includes a base of multi-
lateral development.

Reprinted, by permission, from T.O. Bompa, 1999, Periodization training for sports (Champaign, IL: Human Kinetics), 39.
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the model demonstrates the importance of progressive development. The base of the
pyramid, which we may consider the foundation of any training program, consists of
multilateral development. When the development reaches an acceptable level, athletes
specialize in one sport and enter the second phase of development. The result will be a
high level of performance.

The purpose of multilateral development is to improve overall adaptation. Children
and youths who develop a variety of skills and motor abilities are more likely to adapt to
demanding training loads without experiencing stresses associated with early specializa-
tion. For example, young athletes who specialize in middle-distance running may be able
to further develop their aerobic capacities by running, but they are also more susceptible
to overuse injuries. Athletes who are capable of swimming, cycling, and running can
exercise their cardiorespiratory systems in a variety of ways and significantly reduce the
chance of injuries. Just because a young athlete wants to become a professional base-
ball player does not mean that running is the only cardiovascular movement he should
perform. On the contrary, other skills such as jumping, skipping, climbing, and cycling
help strengthen the development of muscles at varying angles, encourage neuromuscular
focus, and help the athlete enjoy a variety of skills that are necessary before the body
can begin to specialize in specific movement patterns. Furthermore, emphasizing cable
or dumbbell movements intended to help the baseball swing (which are often touted
as sport-specific movements) at such a young age is not necessary, especially if athletes
are struggling to perform fundamental exercises such as push-ups or chin-ups.

Focus on the fundamentals and the specifics will take care of themselves. As a society
we tell our children to slow down and not be in a rush to grow up—“Just be a kid,” we
say, knowing that they will have many years to be adults. The same applies to sport. As
an athlete matures in age and physiological function, specificity in training will inevita-
bly become the focal point. Sport-specific training programs and the stress of repeating
movements that are essential to the desired sport will become a must. The athletic con-
ditioning required to safely transition to and recover from the intensity of sport-specific
training will depend on the athlete’s overall strength development and coordination and
the preparedness of her nervous system—the key components of multilateral training.

We should encourage young athletes to develop the skills and motor abilities they
need for success in their chosen sport and other sports. For example, a well-rounded
sport program for children and youths would include low-intensity exercises for de-
veloping aerobic capacity, anaerobic capacity, muscular endurance, strength, speed,
power, agility, coordination, and flexibility. A multilateral training program that focuses
on overall athletic development along with sport-specific skills and strategies will lead
to more successful performances at a later stage of development. As table 1.1 demon-
strates, a multilateral program provides many benefits. If we are interested in developing
successful, high-performance competitors, we must be prepared to delay specialization
and sacrifice short-term results. The following two studies demonstrate this.

In a landmark longitudinal (14-year) study performed in the former East Germany
(Harre, 1982), children aged 9 to 12 years were divided into two groups. The first group
participated in a training program that entailed early specialization in a given sport and
incorporated exercises and training methods that were specific to the needs of the sport.
The second group followed a generalized program that incorporated specific drills as well
as a variety of other sports and skills and overall physical training. As table 1.1 illustrates,
the results prove that a strong foundation leads to athletic success.

An important Soviet survey (Nagorni, 1978) that analyzed the progression of sport-spe-
cific training reported similar findings. Among the conclusions of the study were the
following:
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Table 1.1 Comparisons Between Early Specialization
and Multilateral Development

Early specialization Multilateral program

Quick performance improvement Slower performance improvement

Best performance achieved at 15-16 years of | Best performance at age 18 years and older

age because of quick adaptation (the age of physiological and psychological
maturation)

Inconsistent performance in competitions Consistent performance in competitions

Many athletes burn out and quit the sport by | Longer athletic life
age 18 years

Prone to injuries because of forced Few injuries
adaptation

¢ The vast majority of the best Soviet athletes had a strong multilateral foundation.

* Most athletes started to practice the sport at 7 or 8 years of age. During the first few
years of activity, they all participated in various sports, such as soccer, cross-country
skiing, running, skating, swimming, and cycling. Between the ages of 10 and 13
years the children also participated in team sports, gymnastics, rowing, and track
and field.

¢ Specialized programs started at 15 to 17 years of age without compromising sport
performance and activities performed at earlier ages. The athletes achieved their
best performances after 5 to 8 years in the specialized sport.

¢ The athletes who specialized at a much earlier age achieved their best performances
at ajunior age level. These performances were never duplicated when they became
seniors (over 18 years). Quite a few athletes had retired from sport before reaching
senior levels. Only a minority of the athletes who specialized early on were able to
improve performance at the senior age.

e Many top-class Soviet athletes started to train in an organized environment at the
junior age level (14 to 18 years). They had never been junior champions or held a
national record. At the senior age, however, many achieved national- and interna-
tional-class performances.

e Most athletes believed that their success was facilitated by the multilateral founda-
tion they had built during childhood and the junior age.

¢ The study concluded that specialization should not start before the age of 15 or
16 years in most sports.

Research over the past 30 years about the consequences of early specialization has
yielded similar results. With emphasis on universal sporting competitions, athletes are
subtly encouraged to specialize at an earlier age (Capranica and Millard-Stafford, 2011).
Young athletes are now taking on rigorous training schedules that are similar to adult
training models. Such schedules can include more than 10 hours of training per week
and can lead to many negative consequences, including physical, mental, and emotional
problems. In an article published in British Journal of Sports Medicine, Mostafavifar and
colleagues (2013) argue that early specialization in one sport can lead to numerous
practical and physiological implications, including the following:

¢ A decrease in motor skill development because focus shifts from general develop-
ment to sport-specific programming
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¢ Increased risk of injury to the cardiovascular and musculoskeletal systems because
of the intensity and volume of training

e Improper recovery due to a lack of knowledge about nutrition and proper macro-
and micronutrient ratios

¢ Early burnout due to hours of dedication
e Early injury due to overuse

The intent of this chapter is not to discourage a discussion on the viability of early spe-
cialization. Rather, the intent is to highlight the adverse effects of prematurely nudging an
athlete to train beyond the body’s ability to heal and recover. The debate between early
and late specialization continues, but the priorities—the long-term mental and physical
health of the young athlete and the formula for achieving one’s greatest potential with
minimal risk of injury—should remain the same.

Although multilateral training is most important during the early stages of develop-
ment, it should also be part of the training regimen for advanced athletes. Figure 1.2
illustrates that although the ratio between multilateral development and specialized
training changes significantly throughout the long-term training process, athletes need
to maintain throughout their careers the multilateral foundation they established during
their early development. Take, for instance, the case of Jane, a 12-year-old tennis player.
Every week Jane engages in 10 hours of tennis training and 4 to 5 hours of other physical
and multilateral training such as flexibility, basic strength (using medicine balls and dumb-
bells), and agility exercises. A parent or a coach might feel that more tennis drills would
make Jane a more-skilled player. However, increasing her tennis training is possible only
at the expense of reducing her multilateral training. In the short term Jane’s tennis skills
may improve, but the lack of training in basic physical abilities such as strength, agility,
and flexibility would thwart her playing abilities in the long term. A lack of good physical
qualities at the age of 18 would result in weaker strokes, slower movement on the court,
and decreased agility and quickness, thus lowering Jane’s overall tennis-playing potential.

Figure 1.2 suggests a long-term ratio between specific and multilateral development.
The latter slightly decreases as Jane matures. If Jane is doing 4 to 5 hours of multilateral

60% 40% 20% 80%

Percentage of activity

6 8 10 12 14 16 18 20 22 24 26 28

Age
Legend:

= = = Multilateral development

—— Specialized training

Figure 1.2 Ratio between multilateral development and specialized training for different ages.
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training per week at age 12, she might do 3.5 to 4 hours per week at age 16. At the
same time, her tennis-specific training may increase from 10 hours per week at age 12
to 14 to 16 hours per week at age 16.

Specialized Development

Specialization takes place after athletes have developed a solid multilateral foundation
and when they have the desire to specialize in a particular sport or a position in a team
sport. Specialization is necessary for achieving high performance in any sport because it
leads to physical, technical, tactical, and psychological adaptation. It is a complex pro-
cess. From the onset of specialization, athletes have to prepare for ongoing increments
in training volume and intensity.

Once specialization takes place, training should include both exercises that enhance
development for the specific sport and exercises that develop general motor abilities.
However, the ratio between the two forms of training varies considerably from sport
to sport. For example, consider the difference between long-distance runners and high
jumpers. The training volume for long-distance runners will consist mostly of running drills
or activities that enhance aerobic endurance, such as cycling and swimming, whereas a
program for high jumpers will consist of approximately 40 percent high jump-specific
drills and exercises and 60 percent exercises that develop particular motor abilities (e.g.,
plyometrics and weight training for developing leg strength and jumping power).

As table 1.2 demonstrates, there are general ages at which athletes should start de-
veloping skills and specializing in a given sport with the hope of eventually reaching a
high-performance standard. It is important to understand, however, that even during
the specialization stage of development, athletes should dedicate only 60 to 80 percent
of their total training time to performing sport-specific exercises. They should spend the
balance of their time on multilateral development and improving specific biomotor abilities.

Table 1.2 Guidelines for the Road to Specialization

Age to begin practic- | Age to start Age to reach high
Sport ing the sport (yr) specialization (yr) performance (yr)
Archery 12-14 16-18 23-30
Athletics
Sprinting 10-12 14-16 22-26
Middle-distance run | 13-14 16-17 22-26
Long-distance run | 14-16 17-19 25-28
Jumps 12-14 16-18 22-25
Triple jumps 12-14 17-19 23-26
Long jumps 12-14 17-19 23-26
Throws 14-15 17-19 23-27
Badminton 10-12 14-16 20-25
Baseball 10-12 15-16 22-28
Basketball 10-12 14-16 22-28
Biathlon 10-13 16-17 23-26
Bobsled 12-14 17-18 22-26
Boxing 13-15 16-17 22-26
Canoeing 12-14 15-17 22-26
(continued)
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Table 1.2 (continued)

Age to begin practic- | Age to start Age to reach high

Sport ing the sport (yr) specialization (yr) performance (yr)
Continental handball | 10-12 14-16 22-26
Cycling 12-15 16-18 22-28
Diving

Women 6-8 9-11 14-18

Men 8-10 11-13 18-22
Equestrian 10-12 14-16 22-28
Fencing 10-12 14-16 20-25
Field hockey 11-13 14-16 20-25
Figure skating 7-9 11-13 18-25
Football 12-14 16-18 23-27
Gymnastics

Women 6-8 9-10 14-18

Men 8-9 14-15 22-25
Ice hockey 6-8 13-14 22-28
Judo 8-10 15-16 22-26
Modern pentathlon 11-13 14-16 21-25
Rowing 11-14 16-18 22-25
Rugby 13-14 16-17 22-26
Sailing 10-12 14-16 22-30
Shooting 12-15 17-18 24-30
Skiing

Alpine 7-8 12-14 18-25

Nordic (under 30K) | 12-14 16-18 23-28

Nordic (over 30K) | 10-12 17-19 24-28

Jumping — 14-15 22-26
Soccer 10-12 14-16 22-26
Speed skating 10-12 15-16 22-26
Squash/handball 10-12 15-17 23-27
Swimming

Women 7-9 11-13 18-22

Men 7-8 13-15 20-24
Synchronized 6-8 12-14 19-23
swimming
Table tennis 8-9 13-14 22-25
Tennis

Women 7-8 11-13 17-25

Men 7-8 12-14 22-27
Volleyball 10-12 15-16 22-26
Water polo 10-12 16-17 23-26
Weightlifting 14-15 17-18 23-27
Wrestling 11-13 17-19 24-27
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Once athletes have decided to specialize, they must prepare to use specific training
methods for adapting to the physical and psychological demands of the sport. The
training demands increase significantly, formalized testing begins, and coaches plan and
schedule organized competitions on a yearly basis.

Specialization takes place at different ages depending on the sport. In sports that
require artistry of movement, complex motor skill development, and a high degree of
flexibility, such as gymnastics, diving, and figure skating, athletes should specialize at a
young age. For sports in which speed and power dominate, such as football, baseball, and
volleyball, athletes can start practicing the fundamental sport techniques at a young age.
Specialization, however, should take place only once athletes are capable of effectively
coping with the demands of high-intensity training. In most speed and power sports,
specialization should take place toward the end of the adolescent growth spurt. For
sports in which success depends on the ability to cope with maximal endurance efforts,
such as long-distance running, cross-country skiing, and cycling, athletes can specialize
at the time that they develop speed and power or later. Some endurance athletes are
capable of achieving outstanding performance results at 30 years of age or older.

Adding Training Variety

Throughout the long process of developing young athletes, children and youths experi-
ence thousands of hours of training and complete exercises and drills many thousands of
times to develop their abilities. If training programs are not closely monitored and varied,
many athletes will have difficulty coping with the physical and psychological stresses.
Including diverse exercises and developing a range of skills in the training program at
every stage of the developmental process not only helps athletes develop new abilities
but also prevents injury, boredom, and burnout.

Most team sports expose athletes to a variety of training methods. To strive for excel-
lence in sports such as hockey, baseball, and basketball, athletes must become competent
in many skills and exercises. They develop this competence most effectively through
training diversity. In other sports, especially individual sports such as swimming and cy-
cling, there is less diversity. For example, swimmers rarely participate in other sports and
often perform the same exercises, technical elements, and drills for 2 to 3 hours a day,
4 to 7 days a week, 45 to 50 weeks a year, for 20 years. This type of repetitive training
may lead to overuse injuries and psychological problems, particularly the emotional
difficulties associated with monotony and boredom.

To overcome these problems, coaches should incorporate a variety of exercises into
each practice session. Using a variety of technical movements from other activities can
enrich a coach’s list of drills. Coaches can also include exercises that develop the mo-
tor abilities specific to the sport, such as speed, power, and endurance. For example,
middle-distance runners who experience excessive muscular fatigue or overuse injuries
may benefit more by completing an interval workout while running in the water than
by running on a hard track surface. Cross-country skiing also helps develop endurance
without placing the same strain on the joints of the legs. A coach who is creative and
knowledgeable has a distinct advantage because he can design each workout to use a
variety of exercises and drills. If possible, periodically conducting a session away from
the normal training environment will keep young athletes stimulated, interested, and,
in some cases, more motivated.

Coaches can also vary training sessions by holding part of the practice, such as the
warm-up, with athletes from other sports. For instance, football players can warm up
with track athletes, whose warm-up activities incorporate more agility. Or basketball
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players can warm up with middle-distance runners on the grass, where some interval
training can also be performed (e.g., 6 x 60 seconds at 60 to 70 percent velocity, with
an easy jog of 4 to 5 minutes between). Similarly, baseball players can warm up with
track and field throwers using medicine balls. It is also possible to design sessions that
encourage athletes to train particular motor abilities by participating in other sports
during the off-season. For example, distance runners could develop their endurance
through cross-country skiing, cycling, or swimming.

Performing a variety of exercises also develops muscles other than those the athlete
uses specifically in the chosen sport. Too much specificity training may result in overuse
injuries. Moreover, it may cause imbalances between the agonistic muscles (those specifi-
cally used in a sport) and the antagonistic muscles (those that oppose to movement of the
agonistic muscles). When a strong imbalance exists between these two sets of muscles,
the pull of agonistic muscles is so strong that it may cause an injury to the tendons and
muscle tissue of the antagonistic muscles. Therefore, incorporating a variety of exercises
that use many muscles of the body can decrease the incidence of injury. Similarly, vari-
ations of movement, including practicing other sports, will improve coordination and
agility. A well-coordinated and agile athlete will quickly learn difficult skills later.

Coaches who are creative and incorporate variety into their training programs will see
the benefits. Athletes will remain highly motivated and will be less likely to experience
overuse injury.

Understanding Individual Characteristics

Every athlete has unique personality traits, physical characteristics, social behaviors, and
intellectual capacities. Designing an individual training program is an important step in
determining an athlete’s strengths and limitations by using both subjective and objec-
tive measures. The limited working capacity of athletes varies significantly. To effectively
design training programs for athletes, coaches must consider individual strengths and
limitations, individual differences (e.g., stage of development, training background,
and experience), health status, recovery rate between training sessions and following
competitions, and sex particularities.

Also, it is no longer suitable or acceptable to categorize children and youths strictly
based on chronological age because children of the same age can differ in anatomical
maturation by several years. Considering anatomical age, biological age, and athletic
age is crucial.

Anatomical Age

Anatomical age refers to the several stages of anatomical growth that we can recognize
by identifying particular physical characteristics. Table 1.3 summarizes the developmen-
tal stages of children and youths. Note, though, that many individual differences exist
regarding characteristics.

Anatomical age clearly demonstrates the complexities of growth and development
and helps explain why some children develop skills and motor abilities faster or slower
than others do. A child who is more developed anatomically will learn many skills fast-
er than a child who is less developed. Although many children follow similar growth
patterns, variations exist. For example, climate, latitude, terrain (mountainous vs. flat),
and living environment (urban vs. rural) can significantly affect the rate at which youths
develop. For instance, children in countries with hot climates mature much faster sex-
ually, emotionally, and physically. As a result, athletic performance in these youths can
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Phase of Chronological
development age (yr) Stage Anatomical age | Developmental characteristics
Early childhood | 0-2 Newborn 0-30 days Fast organ development
Infant 1-8 mo
Crawling 9-12 mo
Walking 1-2yr
Preschool 3-5 Small 3-4yr Unequal rhythm of development
Medium 4-5 yr when important and complex
Big 5-6 yr changes occur (functional, behavioral,
personality)
School years 6-18 Prepuberty 6-11 yr (girls), Slow and balanced development when
7-12 yr (boys) the functions of some organs become
more efficient
Puberty 11-13 yr (girls), | Fast growth and development in
12-14 yr (boys) | height, weight, and the efficiency of
some organs; sexual maturation with
change in interests and behaviors
Postpuberty, 13-18 yr (girls), | Slow, balanced, and proportional
adolescence 14-18 yr (boys) | development; functional maturation
Young adult 19-25 Maturity 19-25 yr Maturation period doubled by
perfecting all functions and
psychological traits; athletic
and psychological potentials are
maximized

increase faster between the ages of 14 and 18 than in youths who live in countries with
colder climates. Similarly, children living at high altitudes tend to be more effective in
endurance sports than children living at low altitudes. Runners from Kenya, for example,
dominate distance running in track and field. Living at a high altitude, where oxygen
is available in lower proportions than at sea level, has made these individuals adjust to
performing with less oxygen. Consequently, the genetics of individuals from this region
are superior for endurance. They use oxygen more effectively, giving them an advantage
over athletes coming from low plains.

From the perspective of athletic development, the third phase (16-18 years) is the most
important. During this phase, athletes may be at many different levels of physical and skill
development. In some sports, such as hockey or football, athletes will be developing a
variety of skills and motor abilities and establishing a foundation for future development.
In other sports, such as gymnastics, they will be maximizing their performances. During
the latter part of the school years, many athletes who have developed a solid foundation
and desire to pursue excellence in a particular sport will be able to specialize.

Biological Age

Biological age refers to the physiological development of the organs and systems in the
body that help determine the physiological potential for reaching a high performance
level in both training and competition. When categorizing and selecting athletes, coaches
must consider biological age. Using a rigid classification system based on chronological
age will frequently result in misjudgments, faulty evaluations, and poor decisions.

Two athletic children of the same anatomical age who are the same in height, weight,
and muscular development could be of different biological ages and possess different
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abilities to perform a training task. A tall child who looks strong is not necessarily a faster
athlete. Similarly, a slightly smaller youngster may be more agile in certain positions in
team sports. Whereas anatomical age is visible, biological age is not: One cannot see
how efficient an athlete’s heart is or how effectively an athlete utilizes oxygen. A less
impressive physique may hide a powerful and efficient heart, which is so important in
endurance sports. To find a child’s training potential, you must assess biological age
objectively through simple tests.

Without considering biological age, it is difficult to determine whether certain chil-
dren are too young to perform particular skills or to tolerate specific training loads. It is
also difficult to assess the potential of older athletes, who many consider to be too old
to achieve high performance. Unfortunately, in many sport programs, coaches still use
chronological age as the major criteria for classification. For example, many studies have
demonstrated that children born in December are less likely to experience success in
sport programs than those who were born in January of the same year. In many cases,
when divisions are determined by chronological age, children born in the same calendar
year are placed in the same category. As a result, children born early in the year will
likely have an anatomical and biological advantage over children born later in the year.

It is important to consider individual differences in biological age. The following list
illustrates some tremendous differences in the biological ages of international sport
champions.

¢ Constatina Tomescu-Dita, from Romania, was a gold medalist in the marathon at
the 2008 Beijing Olympic Games at the age of 38. She is also the oldest Olympic
marathon champion in history.

e At the 1964 Olympic Games in Tokyo, M. Takemoto, from Japan, received a silver
medal in gymnastics at the age of 44.

e At the 1998 Winter Olympic Games in Nagano, Tara Lipinski, a 15-year-old from
the United States, won the gold medal in figure skating.

e Ellina Zvereva, from Belarus, received a gold medal in discus at the 2001 World
Championships at the age of 40.

¢ In 1988, 15-year-old Allison Higson, from Canada, broke the world record in the
200-meter breaststroke.

® In 1991, 12-year-old A. Yeu, from China, was a world champion in diving.

¢ Gordie Howe, from Canada, was still playing hockey in the National Hockey League
at the age of 52. (He played from 1946 to 1971 and again from 1979 to 1980.)

This list, which represents only a small percentage of the athletes who have achieved
remarkable performances in sport, demonstrates that chronological age does not always
represent an athlete’s level of biological potential.

Athletic Age

Coaches often determine anatomical age and biological age subjectively because con-
ducting accurate assessments is difficult. As a result, it is difficult to determine when
children and youths are ready to participate in high-caliber competitions. Many national
and international sport organizations have closely examined scientific research regarding
biological potential at a given age. Although controversy often surrounds such decisions,
many organizations have stipulated minimum age requirements for competition. Table
1.4 presents some minimum age requirements for international competitions, such as
world championships or the Olympic Games.
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Table 1.4 Ages for Participation in International Competitions

Designated age (yr)

Sport Minimum age (yr) Junior Senior
Track and field 14 18 >19
Boxing — 18 >19
Canoeing — 19 >20
Diving 14 — —
Equestrian — 18 >19
Fencing — 20 >21
Gymnastics 14

Women 12 14 >19

Men 14 18 22
Ice hockey — 18 >21
Modern pentathlon 16 19 >20
Rowing 16 18 >19
Skiing (Nordic) — 19 >20
Swimming — 15 >16
Tennis — 18 >19
Volleyball — 18 >19
Weightlifting 16 19 >20

Athletic age, especially the minimum age and the designated age for senior-level com-
petition, has important implications on the design of long-term training plans. In most
sports, training programs have to be structured so that the focus for children and youths
is on overall development and not early specialization. If coaches focus on developing
athletes over several years, they will likely produce some great international champions.

Increasing Training Load Appropriately

Understanding the methods used to increase training load is essential for creating a good
training program. The amount and quality of work that children and youths achieve in
training directly affects the amount that their physical abilities will improve. From the
early stages of development through the high-performance level, athletes must increase
the workload in training gradually, according to their individual needs. During adaptation
to a particular training load, athletes increase their capacities to cope with the stresses
and demands of training and competition. Athletes who develop gradually will likely be
more capable of performing work over a long period.

The rate at which young athletes improve their performance depends on the rate and
method they use to increase the training load. If they maintain the load at approximately
the same level for a long time (i.e., standard load), improvements in performance are
barely visible. If they increase the load too much, some immediate benefits may be visible
but the likelihood of injuries substantially increases. It is important, therefore, for young
athletes to slowly increase the training load. Although immediate, short-term results will
be difficult to attain, the long-term potential for improved performance is much greater.
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During the early stages of development it is difficult to monitor training loads in some
young athletes because performance improvements in strength, speed, and endurance
may be the result of normal growth and development. However, it is important to
progressively increase training loads. Athletes aged 10 to 15 years who participate on
a baseball team that practices twice a week and plays a game each weekend all season
(i.e., standard load) likely will not experience significant improvements during the season
as a result of training. They may improve as a result of their growth and development,
but without an increase in overall training volume it will be difficult to further develop
baseball skills and specific motor abilities. You can progressively increase training pro-
grams for young, developing athletes in the following areas.

Duration of Training Sessions

The length of each training session can increase from the beginning of the season to the
end—for example, from one hour to two hours, as table 1.5 suggests.

As the duration increases to an hour and a half, it is important to maintain the chil-
dren’s interest by choosing a variety of drills and activities. Coaches should also include
longer rest intervals between drills and exercises so the children may more easily cope
with fatigue. (Note that a training session performed in hot and humid conditions should
always be much shorter than a regular session because children become fatigued more

quickly.)

Number of Exercises

To progressively increase the training load, athletes can also expand the number of
exercises and drills they perform per training session over the weeks and years. Increas-
ing the number of repetitions of technical drills or exercises for physical development
will certainly improve an athlete’s performance. As the number of exercises and drills
increase, however, the instructor must carefully monitor the rest interval between them.
Longer rest intervals will give children more energy to perform all the work planned for
that training session.

Frequency of Training Sessions

To constantly and progressively challenge the bodies of young athletes toward perfor-
mance improvement, you must regularly increase the frequency of training sessions, or
the number of training sessions per week. This is essential because skills develop during
training sessions, not during games and competitions. For young athletes to constantly
master the skills of the sport and to develop the motor abilities needed for future com-
petitions, they must have more training sessions than games. Therefore, parents should
require that instructors and coaches, especially in team sports, have a ratio of two to four
training sessions to one game. Such an approach will pay off later in an athletic career
because athletes will properly acquire skill fundamentals at the ideal age.

Table 1.5 Progression of Training Session Length for a Soccer Team

Month Duration of sessions (min)
April 60

May 75

June 90

July 20

August Off
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Coaches who extend their season so there are more weeks to prepare before compe-
tition begins will likely see positive results. This is true more for individual sports, such
as track and field and swimming, than for team sports. In team sports such as soccer,
baseball, and football, children often experience few weeks of training before games start.

The ideal situation is to practice for most months of the year, as this will lead to better
development of skills and motor abilities. Coaches and parents can take advantage of
a long preseason training period to work with the athletes on skill acquisition without
the pressure of playing games on weekends. The issue with today’s training schedule is
that athletes are not given an opportunity for down time—a chance to recover from the
season and simply engage in fun activities. Parents and coaches are quickly shifting their
kids from season play to off-season, sport-specific training camps or to indoor or outdoor
leagues with weekend games, depending on the sport. There seems to be an inherent
fear that skill development will stop if the athlete allows the body to transition to a lower
workload or adds variety in training. On the contrary, the body uses such downtime to
strengthen the integrity of the cardiac, neuromuscular, and other vital systems and to
refresh the athlete for when training frequency increases. Instead of adding more games
or increasing an athlete’s workload, coaches should organize general training sessions
for the athletes at the end of the regular season.

If coaches and instructors cannot organize such a training program, parents should do
so. A basement, a garage, an open field, or the backyard are all great places for training
simple skills, especially motor abilities. To develop basic strength or endurance one does
not need the most sophisticated facilities.

Young children may commit only a few months to practicing a specific sport, and
often these are the months of the competitive season. As young athletes become older
and more experienced, however, they should commit more months to training in a
specific sport if they desire high performance results. When young athletes make the
commitment to specialize in a particular sport, they will likely be training 10 months
or more a year.

We also suggest a progression in the frequency of training. At first the duration of
training can increase from two times per week at 60 minutes to two times per week at
75 minutes, then to two times per week at 90 minutes. If you consider this the upper
level of the child’s tolerance, the frequency of training sessions can then increase from
two times per week at 90 minutes to three times per week at 90 minutes. In a later stage
of developing the athlete’s potential, the frequency can increase to four or five training
sessions per week (or even higher for some sports).

As the frequency reaches an upper limit (e.g., three times at 90 minutes) for that de-
velopmental stage, the number of exercises and drills per training session can increase.
Consider two methods:

1. Increase the number of exercises before taking rest (e.g., from 1 set of 8 ball passes,
drills, or exercises to 1 set of 10, 12, or even 14).

2. Decrease the rest interval between sets (e.g., from 2 minutes to 1.5 minutes to
1T minute).

Step Loading

It is important to progressively increase training loads because athletes who experience
standard loads, even at a young age, will likely stop improving. The most effective way
to increase the training load is to understand and use the step method. With this meth-
od, the load increases for two or three weeks and then decreases for one week to allow
regeneration, or recovery. Figures 1.3 and 1.4 illustrate two options. We recommend
the option shown in figure 1.3 for young children and the option shown in figure 1.4
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5 for athletes in their late teens
and young athletes who are
1 3 advanced in a particular sport.
Both models refer to the training
Progressive increase Regeneration weeks when athletes are not in
competition.

As figure 1.3 suggests, the
training load should increase
progressively. During the first
two steps, each representing a
week, the increased load chal-
lenges young athletes to adapt
2 4 to a greater amount of work. As
the athletes become fatigued,
1 the load slightly decreases in the
third week to allow for recovery
before it again increases further.

As figure 1.4 demonstrates,
athletes in their late teens and
advanced young athletes are

Figure 1.4 Step loading for late teens and advanced expected. to cope with a more
young athletes. chaII.englng program. Dgr{ng
the first three weeks of training

the load increases from week to
week, which leads to higher adaptation levels and, ultimately, superior performances.
The fatigue level will be high by the end of the third step, so the load slightly decreases
in step 4 to allow for recovery. To continue increasing the training load after the third
week will result in greater fatigue, which may lead to a critical level of fatigue or, over
time, overtraining. If a regeneration week is not incorporated into the training plan when
athletes are experiencing fatigue, some may get injured, and they may lose interest in
training and eventually drop out.

Table 1.6 suggests training elements that you can use to increase the load from step
to step or decrease the load for the regeneration week of the four-week cycle. Table 1.6
does not list all of the training elements. For instance, others, such as distance, speed,
or the number of drills and repetitions, must be increased in the same fashion.

Note that in table 1.6 the number of training sessions peaks in step 3 to four per week.
If you use the three-week step method for children (figure 1.3), then the progression may
be two training sessions for the first step and three training sessions for the second step.
The number of hours of training increases in the same way. Regarding the rest interval,
standard means the normal periods the instructor uses. After step 3 (figure 1.4) or step
2 (figure 1.3), the instructor can use a slightly shorter rest period to further challenge
the bodies of the young athletes.

Load

Figure 1.3 Step loading for young children.

Progressive increase Regeneration

Load

Table 1.6 How Training Elements Increase in the Step Method

Training element Step 1 Step 2 Step 3 Step 4
Training sessions/wk 2-3 3 4 3
Duration of training sessions (min) 75 20 90-120 75-90
Rest interval between sets of drills or Standard Standard Shorter Standard
exercises
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The regeneration week is crucial to the step method. The athletes are tired at the end
of the highest step, and to continue training at the same level of demand is a mistake.
For the well-being of the young athletes, the training demand should decrease during
this week. This will remove fatigue from the body, relax the mind, and replenish overall
energy. Toward the end of this week the athletes will feel rested and ready for one or
two more weeks of increased load increments.

As the regeneration week ends, the step method can be applied again but at a slightly
higher training demand. At the beginning of the preseason phase, you can increase the
workload by 5 to 10 percent. As the athletes adjust to this workload, especially in the
second part of the preseason phase, the load increment can be increased from step to
step by 10 to 20 percent.

The step method is most valid during the preseason, when athletes train for upcoming
competitions. It is not valid during the competitive season, especially for team sports,
when athletes play games at the end of the week. During the season, therefore, the load
of training per week is steady and a regeneration period is scheduled to remove fatigue
after a game. Athletes perform most training during the middle of the week and plan
light training for the one day (or maximum of two days) before a game so that they will
not experience fatigue that could impair their performance on game day (table 1.7).

Certainly, other options for organizing the weekly program exist. A coach may organize
only two training sessions per week (e.g., Tuesday and Thursday), each one of steady
intensity. Each session may, however, be of lighter intensity if the children look tired.
Remember that rested children always play better games.

Training young athletes must be viewed as a long-term proposition in which the load
and the overall physical, technical, tactical, and mental demands are increased gradually
during the stages of growth and development. Laying the foundation of sound training
during childhood through multilateral development rather than narrow, sport-specific
training will give young athletes a better foundation for high performance. Providing
variety in training, accounting for individual differences among athletes, and appropri-
ately planning the load progression from stage to stage will also result in a more effective
training program.

Chapter 2 discusses how to apply the concepts in this chapter to the three stages of
children’s athletic development: initiation, athletic formation, and specialization. The
physical and emotional characteristics of each stage largely dictate a young athlete’s
training potential and therefore must be taken into account when designing a training
program.

Table 1.7  Structure of Training per Week During the Season

Monday Tuesday Wednesday | Thursday Friday Saturday Sunday
Off Light Intense Intense Light Game Off
training training training training training
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chapter

Stages of Athletic
Development

Sport scientists and coaches claim that athletes who experience well-organized and
systematic training programs as children and youths usually accomplish the best per-
formances. Impatient coaches who pressure children to achieve quick results usually
fail because the athletes often quit before attaining athletic maturation. By employing
correct training principles (discussed in chapter 1) and dividing the training of children
and youths into systematic stages of development with clearly defined objectives, coaches
and parents will more likely produce healthy and outstanding athletes.

It is important, however, to keep in mind that children evolve at different rates. The
growth rates of children’s bones, muscles, organs, and nervous systems differ from stage
to stage, and these developments largely dictate a child’s physiological and perfor-
mance capabilities. This is why a training program must consider individual differences
and training potential. Even in a team sport with, for example, 14-year-old players, the
differences between the players may be so great that some have the athletic potential
of 16-year-olds (early developers), whereas others have only the physical capabilities of
12-year-olds (late developers). To neglect such large differences could mean that an early
developer might be undertrained, whereas the late developer is overstressed.

One benefit of organized play in the form of house-league sports is that athletes are
able to comfortably develop at their own pace in accordance with their physiological
tendencies. In our experience, parents and coaches alike are quick to move their children
to higher levels of play. This is not a surprise, as all parents want to give their children the
best possible opportunity and challenge them to be the best they can be. Sometimes,
however, moving a child too quickly to a more advanced league or competition can stress
the body and, more important, provide a negative experience of isolation, insecurity,
and distress. No one thrives when they feel like the small fish in a big sea. House-league
sports, which limit the amount of stress placed on the athletes and truly endorse fun as
the primary objective, give late bloomers an opportunity to improve skill, mental pro-
ficiency, and fitness while waiting for nature to catch up. At times, taking a step back
and providing a nurturing, supportive environment is the best plan for producing an
outstanding athlete and healthy individual.
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A gradual, progressive program with no abrupt increases in intensity greatly increas-
es training efficiency and reduces the chance of frustration and injury. This process is
called periodization of long-term training. The term periodization is derived from the
word period, meaning a certain time or phase of training. Periodization is the process of
dividing training programs of all athletes, from entry level to elite class, into small seg-
ments of time, or short phases, so training is more effective. Periodization also refers to
the long-term progression of the motor abilities necessary for an athlete to excel in the
sport of her choice. In short, periodization is a holistic approach to athletic development
that takes into account training, psychological, and sociological factors. Comprehensive
periodization models for several sports are provided at the end of chapter 11.

It is essential for anyone involved in children’s sports to incorporate periodization
principles into each child’s training. Figure 2.1 demonstrates that all athletes, regardless
of their high-performance potential, should participate in a multilateral phase and a spe-
cialized phase of training. The concepts, discussed in chapter 1, now must be applied
to the specifics of each stage of development. The effectiveness of a training program
and the workload planned in training must carefully take into account the physical and
mental characteristics of each child. The athletic potential of a child is strictly dependent
on his physical and mental development. To disregard this means discomfort, stress,
and even the possibility of injuring the young athlete. In the multilateral phase, gradu-
ally introduce athletes to sport-specific training (initiation) and progressively form their
athletic talents (athletic formation). The primary purpose of the multilateral phase is to
build the foundation upon which the athlete can effectively develop complex motor
abilities, resulting in a smooth transition to the specialized phase.

There are two stages in the specialized phase: specialization and high performance.
During the specialization stage, athletes choose which sport, and which position in the
chosen sport, they would like to play. Once athletes begin to specialize, the intensity and
volume of training can increase progressively, and you can individualize conditioning
programs. The final stage of the specialized phase focuses on high performance in the
chosen sport.

Although figure 2.1 outlines ages associated with each stage, it is important to un-
derstand that this model can shift considerably depending on the sport. For example, in
sports such as women'’s gymnastics and diving, the ages at each stage may be two to four

Periodization

of training
I
Multilateral Specialized
6-14 years 15 years +
| | | | | |
Initiation ¢ c':'mlaettiign Specialization pe rfoHrir%\r;nce
6-10 years 11-14 years 15-18 years 19 years +
} ! ! !
y \ Y
Postpuberty
Prepuberty Puberty and Maturity
adolescence

Figure 2.1 Ratio between multilateral development and specialized training for different ages.

Adapted, by permission, from T.O. Bompa, 1999, Periodization: Theory and methodology of training, 4th ed. (Cham-
paign, IL: Human Kinetics), 258.

www.ketabdownload.com



Stages of Athletic Development

years earlier. It is also critical to understand that the rate at which children develop varies
greatly, and you must consider the maturation differences of each athlete. The training
programs in this book are based on the average rate of growth and development of a
typical young athlete. Although the training guidelines and suggested programs refer
to chronological age, they should be applied according to the specific characteristics of
each young athlete. In other words, in setting a training program for a group of children,
you should consider the children’s state of readiness for that kind of work rather than
chronological age and adjust training and competitive programs accordingly. Familiarity
with the physical, mental, and social characteristics of athletes in the initiation, athletic
formation, and specialization development stages will allow you to establish a training
program that will enhance athlete development, resulting in high performance.

Setting the Foundation for Motor Skills Training

Motor skill development, which begins at infancy, sets the stage for the development of
more complex tasks, fluidity of movement, and muscular strength and power. Children
develop both gross motor skills and fine motor skills concurrently. Gross motor skills
involve large movements that rely on the coordination of the large muscles of the body.
Movements such as running, jumping, climbing, and catching are all gross motor skills
that children develop at an early age and continue to perfect as years pass. Fine motor
skills involve very small or more precise movements, such as picking up a Cheerio with
the thumb and index finger. These movements improve at the same time as gross motor
skills and are often learned and practiced in a school or day care setting. It is important
to learn and practice motor skills. Beginning in the initiation phase (discussed later in
this chapter), children should be encouraged to run, play tag, throw, and catch a ball
and participate in various sports to strengthen their motor skills—both gross and fine.
The least-active child usually demonstrates the lowest number of quality motor skills.
Also, by practicing various exercises that improve motor skills, children can improve
their confidence and decrease their chances of experiencing anxiety and depression as
a result of not fitting in (Skinner and Piek, 2001).

Motor skill development begins very early in life, becomes more pronounced during
the initiation stage (6-10 years of age), is enhanced during the athletic formation stage
(11-14 years of age), and is perfected during the specialization stage (15-18 years of age)
and into the high-performance stage. The development of motor skills leads to advanced
coordination of all fitness components, including strength, aerobic endurance, flexibility,
and speed development. What appears to be a simple movement, such as the discus or
hammer throw or a slap shot in hockey, is actually a skillful coordination of various mus-
cles and neural patterns that work together to produce a complex movement. There are
always hours and years of training behind the statement “He makes it look so easy.” At
times, athletes and parents focus on training body parts instead of movement patterns.
For example, after a short athletic development camp, a young athlete approached us
saying how much he enjoyed the discus and shot put events. He always regarded himself
as a strong athlete and beat all his friends in arm-wrestling matches. He vowed that the
following year he would try out for the track and field team at his school and win the
regional championship. Intrigued by his enthusiasm and with his father standing at his
side, we asked him what he would do to physically prepare for the events. He responded
as expected: “l am going to dedicate myself to building the strongest arms that | can.”
To the eye, both the shot put and discus throw appear to rely on brute arm strength. In
reality, safely and effectively propelling the objects a great distance relies on the strength
and power of the legs, hips, and core and on coordinating the precise contraction and
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relaxation of all muscle groups involved. Such a coordinated motor skill is learned and
patterned during hours of dedicated practice.

Coordination is a complex motor skill necessary for high performance. Strength, speed,
flexibility, and endurance make up the fitness foundation of high performance, and good
coordination is necessary for skill acquisition and perfection. A well-coordinated child will
always acquire a skill quickly and be able to perform it smoothly. Compared with a child
who might perform a movement with stiffness and difficulty, a well-coordinated young
athlete will expend less energy on the same performance. Therefore, good coordination
results in more skill effectiveness.

Agility refers to an athlete’s ability to quickly and smoothly change directions, move
with ease in the field, or fake actions to deceive her direct opponent. Balance is an ath-
lete’s ability to maintain and control a body position or steadiness while performing an
athletic skill. This is vital not only in gymnastics but also in most team sports, in which
the balance of the body and limbs is important in deceiving an opponent or avoiding
being deceived by fake actions in the field.

Although these motor skills are largely genetically determined, they are highly train-
able. We have designed the games and exercises in this chapter to help young athletes
improve coordination, agility, and balance. A young athlete who repetitively performs
these skills will over time show better accuracy, timing, and precision and an improve-
ment in overall performance.

The time to train for improved coordination is during the early years, when athletes
learn everything quickly. Participating in a well-designed multilateral program during
the initiation and athletic formation stages can help young athletes improve their coor-
dination, balance, and agility. Unlike specificity training, a multiskill program will create
a solid foundation that will enrich skills and abilities later in one’s athletic career, leading
to superior performance.

Recognizing the close relationships between strength, speed, and endurance as well as
coordination and agility allows both instructor and athlete to understand the multilateral
process. The greater an athlete’s strength, speed, and endurance, the easier the devel-
opment of coordination and agility. For example, strength improvement helps athletes
to quickly move limbs and change directions. Leg strength, or the ability to powerfully
apply force against the ground, will increase speed. Achieving a good strength level will
also help young athletes learn skills in sports such as gymnastics, baseball, and skiing.
For example, mounting a gymnastics apparatus or learning a skill in which one lifts the
whole body is impossible without improving strength. Athletes will also learn batting,
pitching, and throwing more quickly if their strength is greater. Most team-sport athletes
will greatly benefit from improved strength, coordination, and agility.

Regardless of the level of inherited coordination, one cannot expect consistent gains in
this important ability without giving special attention to improvement throughout child-
hood and adolescence. Multilateral development—the exposure to a variety of skills and
exercises—will result in visible coordination gains. The higher the coordination level, the
easier it is to learn new and complicated technical and tactical skills. As a result, an athlete
will quickly and efficiently adjust to the unusual circumstances of athletic competition.

Initiation Stage—6 to 10 Years of Age

Children in the initiation stage should participate in low-intensity training programs that
emphasize fun. Most young children are not capable of coping with the physical and
psychological demands of high-intensity training or organized competitions. Training
programs for these young athletes must focus on overall athletic development and not
sport-specific performance.
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During this stage, the body is growing at a steady rate and larger muscle groups are
more developed than smaller ones. The cardiorespiratory system is developing and aer-
obic capacity is adequate for most activities. Anaerobic capacities, however, are limited
at this stage as children have low tolerance for lactic acid accumulation. Body tissues
are susceptible to injury. Ligaments are becoming stronger, but the bone ends are still
cartilaginous and calcifying.

Attention span is short at this age and children are action oriented; thus, they cannot
sit and listen for long periods of time. It is especially important for training at this stage
to be varied and creative. Participation and fun should be emphasized over winning.

The following guidelines will help an instructor design training programs that are
suitable for young athletes in this stage.

e Emphasize multilateral development by introducing a wide variety of skills and
exercises, including running, jumping, catching, throwing, batting, balancing,
and rolling.

¢ Provide every child with enough time to adequately develop skills and with equal
playing time in games and activities.

¢ Positively reinforce children who are committed and self-disciplined. Reinforce
improvements in skill development.

¢ Encourage children to develop flexibility, coordination, and balance.

* Encourage children to develop various motor abilities in low-intensity environments.
For example, swimming is a terrific environment for developing the cardiorespiratory
system while minimizing the stresses on joints, ligaments, and connective tissues.

e Select a suitable number of repetitions for each skill, and encourage children to
perform each technique correctly.

* Modify the equipment and playing environment to a suitable level. For example,
children do not have the strength to shoot an adult-size basketball into a 10-foot-
high (3 m) basket using correct technique. The ball should be smaller and lighter
and the basket should be lower.

¢ Design drills, games, and activities to maximize children’s opportunities for active
participation.

¢ Promote experiential learning by giving children opportunities to design their drills,
games, and activities. Encourage them to be creative and use their imaginations.

¢ Simplify or modify rules so children understand the game.

¢ Introduce modified games that emphasize basic tactics and strategies. For example,
if children have developed basic individual skills such as running, dribbling a ball
with the feet, and kicking a ball, they will likely be ready to successfully play a mod-
ified game of soccer. During the game, you could introduce the young athletes to
situations that demonstrate the importance of teamwork and position play. House
leagues where kids are able to play with other children their age are ideal for this
age group, as the children learn to practice their skills in a team environment.

¢ Encourage children to participate in drills that develop attention control to prepare
them for the greater demands of training and competition that occur in the athletic
formation stage of development.

¢ Emphasize the importance of ethics and fair play.

¢ Provide opportunities for boys and girls to participate together.
¢ Make sure that sport is fun.

¢ Encourage participation in as many sports as possible.
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The initiation stage is the most important phase in developing coordination. This is
why it is also called the rapid gain phase. This occurs irrespective of whether a child
participates in organized and supervised sport activities or simply plays with peers. At
this developmental stage, children who are involved in a variety of activities make greater
gains in coordination compared with those who participate in one sport that applies
only sport-specific training. Multilateral training that exposes children to numerous skills,
drills, games, relays, and other exercises enriches their skill experience and, as a result,
improves their coordination dramatically.

During prepubescence, children develop basic skills and movements through play and
games. As they participate in various physical activities, they also develop the ability to
distinguish between simple and complex skills and exercises. For instance, prepuber-
tal children will learn to dribble a basketball with their better hand. As they grow and
become more comfortable with this skill, they also learn to dribble with the opposite
hand. The next step in highly coordinated and agile dribbling is to dribble between the
legs with both the left and right hands. As skill improves, the player will also learn how
to defend against a highly coordinated opponent or how to get the ball from someone
whose skills might not be as good as his own.

Athletes also improve other elements of coordination during prepubescence, such as
the feel and perception for an activity, thus enhancing their learning potential. Similar
gains are visible in developing rhythm—reproducing a series of movements with reg-
ularity and pacing—as in dance and artistic sports. Visible improvements also occur in
timing, or the ability to time reactions to the moves of a partner or an opposing player.
These actions also benefit from improvement in visual orientation to the surrounding
environment, which allows the athlete to sense the actions and maneuvers of teammates
and the opposition.

Athletic Formation—11 to 14 Years of Age

It is appropriate to moderately increase the intensity of training during the athletic for-
mation stage of development. Although most athletes are still vulnerable to injuries, their
bodies and capacities are rapidly developing. During this stage, the cardiorespiratory
system continues to develop and tolerance to lactic acid accumulation gradually improves.

It is important to understand that variances in individual performance may be the
result of differences in growth. Some athletes may be experiencing a rapid growth spurt,
which can explain why they lack coordination during particular drills. To account for this,
emphasize developing skills and motor abilities rather than performing and winning.

The following guidelines will help an instructor design training programs that are
appropriate for the athletic formation stage.

¢ Encourage participation in a variety of exercises from the specific sport and from
other sports, which will help the athletes improve their multilateral base and prepare
them for competition in their selected sport. Progressively increase the volume and
intensity of training.

e Design drills that introduce athletes to fundamental tactics and strategies and that
reinforce skill development.

¢ Help athletes refine and automate the basic skills they learned during the initiation
stage and learn skills that are slightly more complex.

¢ Emphasize improving flexibility, coordination, and balance.
* Emphasize ethics and fair play during training sessions and competitions.
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Provide all children with opportunities to participate at a challenging level.

Introduce the athletes to exercises that develop general strength. Athletes should
begin developing the foundation for future strength and power during this stage.
Emphasize developing the core sections of the body—in particular the hips, lower
back, and abdomen—as well as muscles at the extremities—shoulder joints, arms,
and legs. Most exercises should involve body weight and light equipment, such
as medicine balls, resistance bands, and light dumbbells. Refer to chapter 7 for
multilateral strength programs.

Continue developing aerobic capacity. A solid endurance base will enable athletes
to cope more effectively with the demands of training and competition during the
specialization stage.

Introduce athletes to moderate anaerobic training, which is new to athletes in the
athletic formation stage. This will help them adapt to high-intensity anaerobic
training, which takes on greater importance in most sports during the specializa-
tion stage. Athletes should not compete in events that place excessive stress on the
anaerobic lactic acid energy system, such as the 200-meter sprint and 400-meter
dash in track and field. They are usually better suited for short sprints of less than
80 meters, which involve the anaerobic alactic energy system, and endurance
events of longer distances (e.g., 800 meters and longer) at slower speeds, which
test aerobic capacities.

¢ Avoid competitions that place too much stress on the body. For example, most
young athletes do not have sufficient muscular development to perform a triple
jump with the correct technique. As a result, some may experience compression
injuries from the shock that the body must absorb somewhere during the stepping
and hopping segments of the jump.

e To improve concentration, introduce athletes to more complex drills. Encourage
them to develop strategies for self-regulation and visualization. Introduce formalized
mental training.

¢ Introduce athletes to a variety of fun competitive situations that allow them to
apply various techniques and tactics. Young athletes like to compete; however,
it is important to de-emphasize winning. Structure competitions to reinforce skill
development. For example, base the objective of a javelin-throwing competition
on accuracy and technique rather than on how far athletes can throw the javelin.

¢ Provide time for play and socializing with peers.

The fast improvement in coordination that occurs during prepubescence sometimes
slows or even slightly regresses during pubescence. Growth spurts of up to four or five
inches (10-12 cm) per year, specific to this stage of children’s development, normally
occur with disturbances in coordination. This is mostly because limb growth, especially
in the legs, changes the proportions between body parts and their leverage and, con-
sequently, the ability to coordinate their actions proficiently.

Although these trends are evident in all children, those who practice sport continue
to gain in the quality of coordination compared with those who do not. During pubes-
cence, balance and the accuracy and timing of physical actions continue to improve in
these children. Girls tend to improve visual orientation and rhythm of motions better
than boys because of sex differences and because girls have a more natural talent for
dance and artistic sports.

Differences in coordination abilities are also visible between early- and late-maturing
children. Early maturers go through a slight coordination crisis, which may temporarily
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affect the fine coordination of physical actions (Sharma and Hirtz, 1991). Consequently,
because of their fast rhythm of physical growth, early maturers need more exercises for
coordination improvement than do late maturers. The key is to introduce a variety of
exercises that require balance, changes in rhythm, and spatial orientation. The athletes
should feel that they are in control of the exercise if improvements are to be made.
Choosing exercises that are too easy or too difficult for the athletes will stunt progress.
The best program for improving coordination includes a variety of exercises and games
that are at the skill level of the individual athletes or groups of athletes.

Specialization—15 to 18 Years of Age

Athletes in the specialization stage are capable of tolerating greater training and com-
petition demands compared with those in earlier stages. The most significant changes
in training take place during this stage. Athletes who have been participating in a
well-rounded program emphasizing multilateral development will now start performing
more exercises and drills aimed specifically at high performance development in one
sport. Closely monitor the volume and intensity of training to ensure that athletes im-
prove dramatically with little risk of injury. Toward the end of this athletic development
stage the athletes should have no major technical problems. Thus, the coach can move
from a teaching role to a coaching and training role.

The following guidelines will help an instructor design training programs that are
suitable for athletes who specialize in a particular sport.

¢ Closely monitor the development of athletes during this stage. They will be devel-
oping strategies for coping with the increased physical and psychological demands
of training and competition. They are also vulnerable to experiencing physical and
psychological difficulties from overtraining.

¢ As competition and the demands of the sport increase, so will the athletes’ self-aware-
ness. Top-level athletes in the league may develop a superiority complex, whereas
those who struggle to keep up with the demands of competition may begin to
isolate themselves and undermine their skills. It is important that coaches provide an
environment that enables team cohesiveness and ensures that all players understand
the unique abilities each brings to the team. This provides an opportunity for the
skilled players to mentor those who are struggling and allows the late bloomers to
find their groove. Given the opportunity, those who struggled early on can become
the superstars.

* A coach who feels that an athlete needs more practice in a particular skill or dom-
inant motor ability can suggest that the athlete practice a couple of extra hours
per week. Parents are more than willing to do what it takes to help their children
reach full potential in sport.

¢ Check for progressive improvements in the dominant motor abilities for the sport,
such as power, anaerobic capacity, specific coordination, and dynamic flexibility.

¢ Increase the training volume for specific exercises and drills to facilitate improve-
ment in performance. The body must adapt to specific training load increments to
effectively prepare for competition; therefore, now is the time to stress specificity.
¢ Then, increase training intensity more rapidly than volume, although volume must
still increase progressively. Prepare athletes to perform a particular skill, exercise, or
drill with the appropriate rhythm and speed. Training should closely simulate the
actions that take place during competition. Although fatigue is a normal outcome
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of high-intensity training, it is important that athletes do not reach the state of
exhaustion.

¢ Involve athletes in the decision-making process whenever possible.

e Continue to emphasize multilateral training, particularly during the preseason.
However, it is more important to emphasize specificity and to use training methods
and techniques that develop a high level of sport-specific efficiency, particularly
during the competitive season.

¢ Encourage athletes to become familiar with the theoretical aspects of training.

e Emphasize exercising the muscles that athletes primarily use when performing
technical skills (i.e., prime movers). Strength development should start to reflect
the specific needs of the sport. Athletes who are weight training can start perform-
ing exercises that require fewer repetitions and a heavier weight. Avoid maximum
strength training, in which athletes perform fewer than four repetitions of an exer-
cise, particularly for those who are still growing.

e Make developing aerobic capacity a high priority for all athletes, particularly those
who participate in endurance or endurance-related sports.

¢ Progressively increase the volume and intensity of anaerobic training. In this stage,
athletes are capable of coping with lactic acid accumulation.

¢ Improve and perfect the techniques of the sport. Select specific exercises that will
ensure the athletes are performing the skills in a manner that is biomechanically
correct and physiologically efficient. Athletes should perform difficult technical skills
frequently during training sessions, incorporate them into specific tactical drills, and
apply them in competitions.

¢ Improve individual and team tactics. Incorporate game-specific drills into tactical
training sessions. Select drills that are interesting, challenging, and stimulating and
that require quick decision making, fast action, prolonged concentration, and a
high level of motivation from the athletes. Athletes should demonstrate initiative,
self-control, competitive vigor, and ethics and fair play in competitive situations.

¢ Increase the number of competitions progressively so that by the end of this stage
the athletes are competing as frequently as senior-level competitors. It is also im-
portant to set objectives for competitions that focus on developing specific skills,
tactics, and motor abilities. Although winning becomes increasingly important, do
not overemphasize it.

¢ Athletes should practice mental training. Incorporate drills and exercises that devel-
op concentration, attention control, positive thinking, self-regulation, visualization,
and motivation to enhance sport-specific performance.

As children approach adolescence, coordination does not develop at the same rate
as it does during prepuberty. Children’s ability to synchronize movements slightly im-
proves after the growth spurts of puberty and culminates during postpuberty, when
improvement in coordination is constant. Athletes fare much better than nonathletes,
who often look awkward if they perform unfamiliar moves.

Despite the concentration on sport-specific training at this stage, postpubescent
athletes should still practice a variety of skills, train for multilateral activities, and pay
attention to continuing coordination development. To ignore this and focus only on
specific training may stop the improvements in coordination that are crucial for per-
fecting the skills required for the selected sport. That’s why, as discussed in chapter 1,
it’s important that multilateral training composes 20 percent of an athlete’s program
during the specialization phase.
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Designing a Program

The main objectives of coordination training are to be able to perform increasingly com-
plex skills and exercises and to improve skill acquisition. Parents and instructors should
expose young athletes to the basic skills of sprinting, jumping, throwing, catching,
balancing, climbing, gymnastics, and swimming. As athletes acquire these skills, they
can improve coordination by extending the complexity of skills and exercises and by
enhancing the difficulty of performing them. At the same time, instructors should teach
the athletes new skills from the selected sport or other sports, progressively demanding
higher quality performance. As mentioned earlier, coordination proficiency and learning
ability may plateau if the athletes do not constantly challenge themselves but rather
perform the same skills all the time.

The form of the training program for coordination is simpler than that of the other
training programs in this book. Because improvements in coordination are difficult to
measure, no specific training methods exist for measuring the load or number of sets
and repetitions for coordination exercises.

Table 2.1 suggests a long-term, comprehensive periodization model for coordination,
agility, balance, and skills. Exercises become more challenging as the athlete progresses

Table 2.1 Periodization Model for Motor Skills Training

Stage of development | Form of training Exercises
Initiation Preparatory exercises for skill e Rolling
acquisition o Kicking
e Throwing
e Dribbling
e Catching
Simple balance e Walking on narrow lines
e Jumping onto and off of low
objects
Simple rhythm and reaction time e Catching
Simple spatial orientation and e Crawling and rolling
sense of body and limb position e Front somersault
e Throwing
e Catching
Simple hand—eye coordination e Dribbling
e Throwing
e Catching
Skill-enhancing exercises e Ball exercises

e Ball exercises with partner
e Ball hits and throws

e Catching skills

* Rebounding ball catch

e Dribbling

e Relays

Advanced balance exercises e Scissors-kick handstand

e Backward roll
e Cartwheel
e Cartwheel against the wall
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Stage of development

Form of training

Exercises

Athletic formation

Advanced hand-eye
coordination

Ball throws and catches
Ball hits
Rebounding ball catches

Limbs coordination

Coordination for limbs
Skipping rope
Ball throws and catches

Advanced spatial orientation

Skipping rope
Backward roll
Scissors-kick handstand
Cartwheel

Signal analysis and reaction to
various stimuli

Handstands

Ball exercises with partner
Games

Relays

Advanced hand-eye
coordination

Jumps with turns and ball throws
Games
Relays

Specialization

Skill perfection

Rolls and rotations
Ball throws and catch games
Relays

Complex spatial orientation

Jumps with turns
Games

Jumps over objects
Rolls and jumps

Balance, body control, and body
awareness

Rolls and turns

Jumps over objects and turns
All variations of body balance
Games

Relays

Anticipation improvement

Rolls and turns

Throws and catches with
partner

Balance exercises
Games

Analysis and reorientation

Rolls and turns of 180-360
degrees

Rolls, ball throws, and catches
Games
Relays

Note: Refer to exercises at the end of this chapter.

through each development stage. During the initiation and athletic formation stages,
the coach tries to develop the main elements of coordination. This will eventually lead
the athletes to a sport-specific form of training in later stages that includes complex, per-
formance-oriented activities. The model does not pretend to exhaust all the possibilities.
Rather, use it as a guideline that enriches your experience and expertise.
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Table 2.2 Sample Workout for Prepuberty

Part Scope Forms of training Duration (min)
1 Warm-up e Jogging 5
e Stretching
2 Coordination and * Preparation for 10-15
balance skill acquisition
e Hand-eye coordi-
nation

e Spatial orientation
e Simple balance

3 Play, game Skill acquisition from the | 20-30
chosen sport

4 Cool-down e 2-3relays 5
e Easy stretching

Note: See table 2.1 for examples of exercises for each form of training.

Exposing children to coordination exercises in the early years (i.e., prepuberty) of
athletic development is essential to skill acquisition. Good coordination will make a child
learn a skill faster, which will translate into better performance in their late teens. This
is why it is crucial during prepuberty and puberty to include exercises for developing
coordination, balance, spatial orientation, and body awareness (e.g., those in table 2.2)
in every physical activity. Because many of the suggested exercises are simple, coaches,
teachers, or parents can incorporate them in any formal training session they organize
in a backyard, basement, or playground.

All age groups should do 10 to 15 minutes of coordination, agility, and balance work at
every workout. It should be done in the early part of a training session, such as immediately
after the warm-up, because children learn best when they are fresh. Table 2.2 shows an
example of a typical workout for the initiation phase. As children improve in coordination
or grow older, increase the difficulty of the coordination and balance exercises.

Some exercises that we suggest for the initiation or athletic formation phases could be
used during the specialization phase as well. Select exercises according to the individu-
al’s abilities and athletic potential. For the more difficult exercises such as a somersault,
cartwheel, or jumps, children need assistance and support from a parent or instructor
to avoid discomfort or injury. It is important to constantly follow a good progression.
Simple exercises should lead to more complex ones (e.g., learn the target kick first and
then the foot dribble), and familiar exercises should lead to unfamiliar ones (e.g., the
athlete can progress from a cartwheel to a handstand).

Exercises and Skills

Although performance on the motor skills described throughout this chapter is largely
genetically determined, the skills are highly trainable. We have designed the games
and exercises in this chapter to help young athletes improve coordination, agility, and
balance. Young athletes who repetitively perform these skills over time will show better
accuracy, timing, and precision and an improvement in overall performance.

To make this book practical for all users, we suggest several exercises that each ath-
lete should perform. Athletes can perform most of the exercises at home or outdoors,
but some they must perform in a gym or fitness club. An adult should always supervise
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children during exercise. These exercises do not exhaust all that are available in the
field; however, they will develop coordination in the basic skills of jumping, batting,
dribbling, kicking a ball, and so on using a variety of equipment such as reaction balls (a
basic rubber ball that children play with), baseballs, and medicine balls. Medicine balls
are so named because they have been used in therapeutic medicine and rehabilitation
for more than 100 years. The best medicine balls are made of rubber. Some medicine
balls have one or two handles and can bounce. They are available in different sizes and
weigh between 3 and 14 pounds (1.3 and 6 kg).

Front Somersault

Focus: coordination, agility, body awareness

1. Squat with the arms extended in
front of the body.

2. Place the hands on the floor,
tuck the head, bend the elbows,
and slowly extend the knees for
a forward front roll, keeping the
back rounded.

3. When the roll is complete, bend
the knees to end up in a squat-
ting position.

Basketball Dribbling
Focus: hand-eye coordination, timing
1. Begin in a standing, kneeling, or sitting position.

2. Perform two-hand dribbling and then one-hand dribbling.

Variation
Dribble the ball back and forth with a partner.
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Target Kick
Focus: coordination, awareness (distance, direction), passing and kicking accuracy
1. Begin in a standing position.

2. Kick the ball, with each leg alternately, toward the target (e.g., another ball, a
cone, and so on).

@

».ﬁa

Foot Dribble
Focus: leg—eye coordination
1. Stand with the ball on the ground in front of one foot.

2. Dribble the ball forward, sideways, with both feet, and with both sides of the
foot.
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Coordination for Limbs
Focus: limb coordination

1. Stand with the arms at the
sides.

2. Circle both arms forward
(figure a).

3. Circle both arms backward.

Variations
e Circle one arm at a time in
both directions.
¢ Circle the left arm forward
while circling the right arm
backward (figure b).

Focus: limb coordination

1. Stand holding one end of the
rope in each hand.

2. Do continuous jumping. Keep
arms close to the body and
rotate arms in a forward circu-
lar position while performing
small continuous jumps.

Variations

e High tuck jumps. Keep arms
close to the body and rotate
arms in a forward circular
position while jumping
higher and lifting knees high
off the ground to jump over
rope.

e Jump on one foot; repeat using the other foot. Perform small jumps on one foot and alternate
to other leg.

e Straight jumps, crossing the arms. When skipping with arms close to body using small jumps,
cross arms in front of body while rotating arms forward while continuing skipping motion.
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Backward Roll
Focus: limb coordination, spatial orientation
1. Crouch down and grab the knees with both hands.

2. Roll backward onto the back, palms ready to be placed on the floor below the
shoulders.

3. Straighten the legs, touch the toes, and then push with the arms to complete
a backward roll into a squat position.

Scissors-Kick Handstand
Focus: balance, spatial orientation
1. Stand with arms above the head and one leg extended in front of the body.

2. Step forward, placing the hands on the floor. Keeping the arms straight, kick
one leg up and then kick the other leg up. Bring the first leg down and then
the second leg down and resume a standing position.

36
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Cartwheel
Focus: balance, spatial orientation
1. Stand with the feet apart and arms extended above body.

2. Lower the hands to the floor and, keeping the arms straight, kick the legs up
and over the hands.

3. Bring the first leg down and then the second leg. End in a standing position
similar to how you started the movement with the legs apart, but facing the
opposite direction.

Variation
Cartwheel against a wall and then cartwheel back down.

Behind Overhead Throw
Focus: skill, hand—-eye coordination

1. Stand with the feet apart. Hold the ball be-
hind the buttocks.

2. Bend the body forward at the hips and
throw the ball up and forward.

3. Extend the body and catch the ball above
the head.

37
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Between-Leg Throw
Focus: skill enhancement, hand—eye coordination
1. Partners stand facing each other about 10 feet (3 m) apart.
2. Partner A bounces the ball between the legs to partner B.

3. Partner B catches the ball and bounces the ball between the legs back to part-
ner A.

Overhand Simultaneous Throw
Focus: hand-eye coordination

1. Partners stand facing each other two to four feet (.6-1.2 m) apart. Each part-
ner holds a ball in one hand.

2. Each partner simultaneously bounces the ball to the other partner.
3. Each partner catches the ball in the opposite hand.

4. Each partner then bounces the ball back to the other partner using the hand
that caught the ball (i.e., the opposite hand).
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Rebounding Ball Catch
Focus: hand-eye coordination, throwing and catching accuracy
1. Stand in front of a wall or wooden fence.

2. Throw the ball against the wall, let it rebound off the ground, and catch it.

Variations
e Throw the ball against the ground, let it rebound off the wall, and catch it.

e Two players: Rebound toward the wall and then toward the player who
catches it.

e Throw the ball against the wall and catch it without letting it rebound.
e Perform the rebound against wall and catch the ball with one hand.

Two-Hand Chest and Overhead Pass
Focus: hand-eye coordination, passing and catching accuracy

1. Two rows of players stand facing < 10 1015 ft .
each other 10 to 15 feet (3-4.5 m)

apart. One partner holds a ball. X @—»x

e Two-hand chest pass: Stand with

arms bent and hold ball at chest X (Ba) -~ X
level. Extend arms and push the 7
ball forward.

e Overhead Pass: Stand with arms X (Ba) > X

|
over head and bent with ball be- ~
hind head. Extend arms forward

and throw the ball forward. X (Ba) > X

Z
2. The player with the ball passes the
ball toward a player in the opposite row. The player catches the ball and then
passes it back to the player in the opposite row.

Variation
Do the same drill above but only use one hand. Alternate hands.
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Overhand Zigzag and Target Throw
Focus: hand—eye coordination, throwing accuracy

1. Two rows of players stand facing -
each other 10 to 15 feet (3-4.5 m)
apart. One player holds a ball (e.g., X
tennis ball, baseball, and so on).

10 to15 ft

2. Overhand throw toward a player

or a target. If using a target, draw a
box on an outside wall using chalk

or create a target with tape on the

X
wall and toss ball toward target.
Retrieve ball and repeat with both
hands. X

Overhand Throw Relay
Focus: hand-eye coordination, passing accuracy

1. Divide the group into two teams. Players in
each group line up one behind the other. One Team 1
team member from each group stands about 10
feet (3 m) opposite the team, holding a ball.

2. The team member standing opposite the group
throws the ball to the first team member stand-
ing in line. That team member catches the ball,
throws it back to the person who threw it, and
sits down at the back of the line.

3. This continues until the whole team is seated.
The team that finishes first is the winner.

><><><><<—I><

Note: Make the teams as equally skilled as possible.

4
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Handstand

Focus: balance, skill
1. Stand facing the instructor.

2. Take a short step forward, extending the arms
toward the ground.

3. Kick one leg upward toward the spotter. (The
spotter catches the athlete by the shins.)

4. Bring the other leg forward into the handstand
position.

5. Return to the starting position.

Rolls With Turns
Focus: balance, spatial orientation

1. From a standing position, perform a front roll to a standing position and jump up performing a
half turn to the right side.

2. Stop, repeat front roll and jump to the left side.

Variations

e Perform a front roll, with a jump turn to the right or left side, followed immediately with a
back roll with a jump turn to the right or left side. Continuously repeat the movement.

e Perform 3 to 4 forward rolls with jumps continuously in a row.

e Perform the movement with a 360-degree turn. This variation should only be performed
when athlete has mastered the forward and back rolls with half turns.

41
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Jump and Roll With Turn
Focus: spatial orientation, body control

1. Stand on one side of a rope or ribbon that is suspended parallel to the ground. The height of
the rope is dependent on the age and skill level of the athlete. Height can range from inches to
a foot off the floor.

2. Jump over the rope. Upon landing, immediately perform a front roll followed by a half turn
(180 degrees).

3. Turn around, jump back over the rope, again performing a front roll with a half turn upon land-
ing.

Variation
e Continuously repeat the movement (i.e., jump over the rope, front roll, jump, half turn).

Throw, Roll, and Catch
Focus: spatial orientation, body awareness
1. Begin in a standing position, holding a ball.
2. Throw the ball up and forward.
3. Perform a front roll.
4. Catch the ball.
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Rolling Target
Focus: hand-eye coordination, throwing accuracy

1. Divide the class into small teams. One at a time, each team throws rubber balls at a medicine
ball that is rolled across the gym floor. The players must stand behind a designated line and
should throw using both the left and right arms.

2. Record each team'’s score (i.e., number of hits).

Dodge Game

Focus: hand—eye coordination, throwing accuracy

1. Divide the players into two teams. Each team starts at an opposite wall. Place three balls in the
center of the gym.

2. At the start the players dash for the balls. The players who get them first throw from their side
of the gym to hit members of the other team. Hit only below the waist.

3. If hit, a player is considered captured and must go stand along the wall on the opponents’ side
of the gym.

4. If an errant ball comes within reach of a player who has been captured, he may use it to hit an
opposing player.
5. The game ends when one entire team has been captured.

i © Z
X 6 o
X @@ o

4
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V-Sit Balance

Focus: balance

1. Sit with the palms on the floor at each side
of the body.

2. Raise the arms to horizontal and extend the
legs up in front of the body.

3. Maintain balance in this position.

4. Return to the starting position.

Walk the Plank

Focus: balance, body control
1. Stand at the end of a two-by-four plank.
2. Walk forward, sideways, and backward without falling off the plank (figure a).

Variations
e Walk the plank while performing circles, forward and backward, with the arms.
e Do crossover steps in both directions.
e Standing on the plank, raise a bent or straight leg with the arms out to the sides (figure b).
e Walk forward and backward over several utility balls placed two feet (.6 m) apart.
e Hold a balancing move (e.g., bent or straight leg with arm to the side) for three to six seconds.
e Walk across the plank on the toes.
e Turn 180 degrees on the toes.
e Turn 360 degrees on the toes.
e Walk forward and leap slightly at the end of the plank.

44
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Reaction Ball Forward Drop
Focus: agility, hand—-eye coordination

1. Stand in a quarter-squat position knees slightly bent and with the upper body
leaning forward with the right arm extended in front of the body, holding a
reaction ball.

2. Drop the reaction ball and attempt to catch it after one bounce.

3. Repeat 8 to 10 times.

Reaction Ball Toss Against Wall
Focus: agility, coordination

1. Stand in a quarter-squat position with knees slightly bent and body leaning
forward approximately six to eight feet (1.8-2.4 m) away from a wall.

2. Using an underhand throw, lightly toss the ball against the wall. Catch the ball
as quickly as possible after the first bounce. Continue performing the drill until
the ball is caught.
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Reaction Ball Team Drill

Focus: agility, coordination

1. Divide the players into two teams. The teams stand in single file lines facing
each other approximately 10 to 15 feet (3-4.5 m) apart.

2. Using an overhead throw, the first player on team A tosses the ball onto the
floor and toward team B. The players on team B attempt to quickly react and
catch the ball. The player on team B who caught the thrown ball then tosses
the ball back to team A with an overhead or underhand throw.

3. Repeat the drill until each player has caught the ball five to eight times.

46
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High Performance—19 Years of Age and Over

A well-designed training plan based on sound principles of long-term development
will lead to high performance. Exceptional performance results that athletes achieved
during the initiation, athletic formation, or specialization stages do not correlate with
high performance results as a senior competitor. As table 2.3 demonstrates, the majority
of athletes are most successful after they have reached athletic maturation.

This book is concerned only with the first three stages of development. For further
information on training for high performance, consider the following books:

e Bompa, T., and Haff, G. 2009. Periodization: Theory and methodology of training. 5th
ed. Champaign, IL: Human Kinetics.

e Bompa, T., and Buzzichelli, C. 2015. Periodization training for sports. 3rd ed. Cham-
paign, IL: Human Kinetics.

The coming chapters discuss methods and specific programs for developing flexibility,
speed, strength, and endurance. For each, we progress the difficulty of the training and
suggest exercises that can be incorporated into a long-term training program. Consider
our suggestions discretely and apply them according to your training environment and
the characteristics of your individual athletes.

Table 2.3 Average Age of Participants at the Olympic Games Between 1968
and 1992

Sport Average age (yr)
Athletics 241
Basketball 24.7
Boxing 22.7
Canoeing 24.2
Cycling 23.4
Equestrian 31.2
Fencing 241
Field hockey (men) 25.4
Gymnastics (women) 17.2
Gymnastics (men) 22.6
Judo 24.0
Rowing 242
Sailing 30.3
Shooting 33.2
Soccer 241
Swimming (women) 18.9
Swimming (men) 21.6
Volleyball (men) 25.2
Water polo (men) 25.3
Wrestling 24.8
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chapter

Assessing
the Young Athlete

Children’s participation in competitions requires ongoing assessment, including medical
supervision by a physician and monitoring by parents and coaches. To properly assess
athletes” improvements and reactions to training, every coach and parent should, as
scientifically as possible, monitor techniques. Some coaches and clubs have access (and
financial means) to laboratories that can administer physiological, psychological, and
biomechanical testing to evaluate athletes’ improvements, performance, efficiency,
technical effectiveness, and mental power. Others do not have such opportunities.
Irrespective of the testing opportunities available, the simple and practical monitoring
charts included in this chapter are useful for each athlete because tests are administered
just a few times a year. The tests in this section are simple for parents and instructors to
organize. By keeping records of each test, you will be able to monitor the improvements
of your young athlete.

Throughout a training program, a coach must have feedback about the young athlete’s
physiological and psychological responses to the load or weight used in training. Such
feedback helps the coach monitor improvements and effectively plan for strength-training
progressions. You can record this feedback daily on the charts included in this chapter.
The heart rate chart allows parents and coaches to monitor the physiological effects of
training. The psychological traits and appetite chart tracks psychological reactions to
training, including quality and quantity of sleep, level of fatigue, appetite, and willingness
to both train and compete.

Two versions of each chart are provided. The first version is an example of an athlete’s
chart, and the second is a blank chart that you can photocopy and use for your young
athlete. At the top of each chart is space to write the name of the athlete and the month
of the year. Each chart is designed for 31 days. Every athlete should fill in the charts
daily. The charts can be kept at home, preferably in a log book, for parents to see, and
the athlete can take them to training sessions to show the instructor.

It is essential that the coach look at the charts of each athlete before a training session
in order to modify the training program according to each athlete’s psychological state
and fatigue level. For instance, if the heart rate chart indicates a high level of fatigue, or

www.ketabdownload.com

49



Conditioning Young Athletes

50

if the psychological traits and appetite chart shows that the athlete got just four hours of
restless sleep, then the daily program must be easy with no high-intensity work, which
normally increases fatigue.

Heart Rate Chart

Heart rate is useful for monitoring the athlete’s reaction to the previous day’s training
program. Before using the heart rate chart, the athlete must know his or her base heart
rate (BHR), which is the heart rate taken in the morning before stepping out of bed. To
determine the BHR, count the number of pulse beats for 10 seconds, then multiply this
number by 6.

On the first day of each month, take a blank heart rate chart and, in the number 1
column, place a dot in the row of the number that corresponds to your heart rate (e.g.,
49 on the sample chart). Record your heart rate in the same manner on each subsequent
day. At the end of the month, connect the dots to view the variability of your heart rate
over this period. Continue to take your BHR daily, entering a dot in the appropriate line
of the next column and joining it to the previous dot to form a curve.

The BHR also reacts to the intensity of the previous day’s training. When the BHR
increases by six to eight beats per minute over the standard curve in one day, it could
mean that the previous day’s training program was not well tolerated or that the athlete
did not observe a normal athletic lifestyle. For example, the athlete may be fatigued
from illness or from staying up too late the previous night. The coach should talk with
the athlete to learn the cause of the increased BHR and change the planned training
program so it does not add to an already high level of fatigue. When the BHR decreases
to its standard levels, the normal program can resume.

The BHR illustrates the athlete’s physiological state and reaction to training. Under
normal conditions, the curve does not have many deviations. The dynamics of the curve
could change, however, according to the training phase and the state of the athlete’s
adaptation to the training program. As an athlete adapts to training, the BHR curve drops
progressively: The better the adaptation, the lower the curve. Certainly, the shape of
the curve depends on the chosen sport. For example, athletes from endurance-domi-
nant sports usually have lower BHR levels and thus the shape of the curve is lower than
anaerobic dominant sports.

Psychological Traits and Appetite Chart

The athlete should also complete each element of the psychological traits and appetite
chart daily. This chart has a high correlation with the heart rate chart. As an athlete’s
level of fatigue or overtraining increases, sleeping patterns are disturbed and appetite
decreases, as does the athlete’s willingness to train and compete.

The sample chart represents a real-life situation of an athlete training to compete in
the Olympic Games. By adequately changing the training program and improving the
diet, which included supplements, the athlete recuperated and competed in the Games
as expected (and placed fourth).

These simple and practical charts for monitoring training are extremely useful for the
serious athlete. Many undesirable situations, such as overtraining, can be prevented
when the athlete spends a minute a day filling in the charts and has the coach examine
them before every training session.
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Sample Heart Rate Chart

Name

Month

Heart
rate 11213(14|5|6

20

21

22

23

24

25

26

27

28

29

30

31

72

71

70

69

68

67

66

65

64

63

62

61

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

From T. Bompa and M. Carrera, 2015, Conditioning young athletes (Champaign, IL: Human Kinetics).
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Heart Rate Chart

Name

Month

Heart
rate 11213

21

22

23

24

25

26

27

28

29

30

31

72

71

70

69

68

67

66

65

64

63

62

61

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

From T. Bompa and M. Carrera, 2015, Conditioning young athletes (Champaign, IL: Human Kinetics).
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Sample Psychological Traits and Appetite Chart

Name

Month

101111213

14

15116 (17|18

19

20

21

22

23

24

25

26

27

28

29

30

Lengt

h of sleep (hr)

No sleep

Quality

of sleep

Very deep

Normal

Restless

No sleep

Tiredness

sensation

Very
rested

Normal

Tired

Very tired

Painfully
tired

Training willingness

Very
strong

Good

Poor

Unwilling

Did not
train

Appetite

Very
strong

Good

Poor

Ate
because
should

]\

/

Did not
eat

Competition willingness

High

Average

Low

None

From T. Bompa and M. Carrera, 2015, Conditioning young athletes (Champaign, IL: Human Kinetics).
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Psychological Traits and Appetite Chart
Name Month

Length of sleep (hr)

No sleep

Quality of sleep

Very deep

Normal

Restless

No sleep

Tiredness sensation

Very
rested

Normal

Tired

Very tired

Painfully
tired

Training willingness

Very
strong

Good

Poor

Unwilling

Did not
train

Appetite

Very
strong

Good

Poor

Ate
because
should

Did not
eat

Competition willingness

High

Average

Low

None

From T. Bompa and M. Carrera, 2015, Conditioning young athletes (Champaign, IL: Human Kinetics).
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Assessment Tests for the Young Athlete

Both parents and coaches can use simple tools and tests to monitor improvements in
strength, power, speed, and aerobic endurance. As previously mentioned, few teams have
access to a battery of scientific laboratory tests and computer software that can track an
athlete’s progress in various strength and power parameters along with changes in body
composition throughout the season and year to year. Most coaches have little time and
resources for planning a significant strength-training program, let alone a budget for a
laboratory testing protocol.

As we state often throughout this book, to be successful in sport you don’t have to
do what is new but what is necessary. The same applies to testing. Coaches and parents
want the best for the athletes, including the opportunity to follow a training program
that improves fitness and sport performance. Improvements in sport and fitness can be
gauged on the field, in the water, or on the ice. Is the athlete able to last longer before
fatigue is evident? Is the athlete hitting the ball harder or farther? Has the athlete improved
his 100-yard sprint time? Is the athlete able to physically defend in the corner? These are
questions that coaches and parents ask themselves each time an athlete competes. The
goal is always to push the athlete to run faster, jump higher, hit harder, or last longer.
This is the purpose of strength, power, speed, and aerobic training in sport—to provide
tools off the field that will make the athlete better on the field.

Tracking improvements in load, repetitions performed, and rest between sets is good for
tracking improvements in strength. In addition, a few universal tests that can be performed
two or three times a year can be used as benchmarks for assessing an athlete’s level of
strength and fitness development. These tests can be used as general, nonsport-specific
measurements in most sports and can provide parameters for setting individual goals for
improvement. To the young athlete, a simple test such as the push-up test can inspire a
renewed commitment to training, especially if the athlete is competing against teammates.
During the 2014 National Hockey League (NHL) draft, one player in particular made head-
lines for being the top pick—and for his inability to complete even one pull-up. Although
his lack of upper-body strength may not have affected his draft ranking, in one article he
claimed to be disappointed in his results and wanted to improve his pull-up score (Gillis,
2014). The skill of a hockey player is not determined by his pull-up score, but given the
physicality of the game, upper-body strength is a must. Improving such strength doesn’t
require fancy equipment or expensive computer testing—just a bar and a body. If it’s
good enough for the NHL draft, we think coaches and athletes should start pulling up!

Most of the tests in this chapter require very little equipment and can be performed
in a gym or open field with the use of a stopwatch, measuring tape, and marking cones.
We recommend that the coach or parent keep a file that lists each date of testing, the
athlete’s score, and any comments that the athlete, coach, or parent have regarding
the testing protocol. For example, how did the athlete feel on that day? How long since
the last fitness test? Did the athlete have any injuries or muscle soreness? What was the
weather like? Some detailed information regarding the testing day can help put the
results into context. Also, coaches may find it useful to collect all data from the tests,
both to use in pre- and posttest comparisons with current athletes and to help establish
testing norms for athletes they work with in the future.

In chapter 2 we discussed four stages of athletic development:

e Initiation stage (6-10 years of age)

¢ Athletic formation stage (11-14 years of age)
e Specialization stage (15-18 years of age)

¢ High-performance stage (19+ years of age)
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Both general and sport-specific testing is useful in all stages of athletic development.
In the later stages—in particular, the late athletic formation stage and the specialization
stage—fitness testing is especially important, both for monitoring improvements in
overall strength, power, speed, and endurance and for collecting data that will help the
coaches and trainers better devise a detailed training plan that meets the needs of the
athlete and challenges further development. Thankfully, improvements in sport-specific
strength, power, speed, and endurance are transferred to improvements in valuable
fitness indices such as maximum push-ups, maximum pull-ups, and sprint time. Even
with the sophisticated equipment and resources available, too many professional and
semiprofessional sport teams, trainers, and coaches rely on standard measures of strength
such as total pull-ups, total push-ups, and short sprints when evaluating athletic progress.
As athletes progress in age and specialization, laboratory tests such as anaerobic power
tests or maximal oxygen consumption tests, along with body fat percentages, become
much more important measures of fitness and sport-specific specialization.

The following eight tests are useful for all stages of development, with some modifi-
cations for the initiation stage of development. The initiation stage of development is
just that—an initiation to many basic patterns of running and jumping that are part of
overall athletic development. One cannot judge fitness during this stage of development
by push-up, pull-up, or sprint scores. For kids in this stage of development, fitness is best
gauged and trained on the playground. Especially in the early part of the initiation phase,
young athletes should be encouraged to climb the rock wall, swing on the monkey bars,
balance on risers, and slide down poles. As kids mature both physically and emotionally
they can participate in more direct fitness tests in both physical education class and sport.

Young athletes in the athletic formation stage, regardless of the sport, will benefit from
completing the assessment tests in this chapter. Push-ups and pull-ups are a foundation
of upper-body strength and can help a young athlete improve strength as her body
matures. Although female athletes will not be able to complete as many repetitions as
males in either test, they should be nonetheless encouraged to practice both exercises
as a way of developing muscle strength and the central nervous system in preparation
for following a thorough strength-training program.

Athletes in most team sports, including hockey, baseball, football, volleyball, and soccer,
will benefit from utilizing these tests. The goal is not to compare the athlete’s score with
relative norms of other athletes but rather to help them visualize their level of fitness and
thus set goals for future improvement. Sometimes it isn’t enough for an athlete to feel
like he has improved. Results from a number of assessment tools such as the ones listed
here can help athletes better understand what is expected from them as they progress.
We have been involved in many community-based programs in which the main purpose
of competition is fun and play. We have coached both winning teams and losing teams.
We start each season by conducting a fitness test that includes exercises similar to the
ones listed here. At the end of the short season we conduct a retest and—regardless of
whether we are coaching a winning team or a losing team—the kids are always amazed
at how much they improved in most, if not all, measures. By simply playing the game
and not necessarily following a strength-training protocol, athletes improve in most
variables. The more time you put into play, the greater the fitness results. Not all athletes
will become professional athletes, but young athletes who are given an opportunity to
challenge themselves and see the results of their labor will likely make goal setting and
fitness challenges an important part of their lifestyle. It all starts when they are young.

Athletes in the specialization and high-performance stages can also benefit from these
fitness tests. At these levels of play, more sport-specific tests—tests that assess an athlete’s
ability to compete in a particular sport or position—would be administered. As we see in
the National Football League, push-ups, pull-ups, the standing long jump (also known
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as the broad jump), the vertical jump, and the 40-yard dash are foundational exercises
used in testing, along with many sport-specific tests, anatomical assessments, blood
work, and body composition tests.

Important Points Before Testing

Administering a battery of tests to a group of 20 to 25 athletes can be
time consuming and seem unproductive. Although you may want to get through
the testing as quickly as possible, it is important that athletes are given enough time
to rest between sets or attempts at a particular test. Take at least three minutes of rest
between strength and power tests, especially sprinting, push-ups, and pull-ups tests. For
power tests, allow for at least three attempts and record the best result.

Begin by recording the athlete’s body weight and height. We don’t recom-
mend calculating body mass index (BMI) because the interpretation of BMI is different
for children than for adults and because children go through growth spurts, which can
quickly change the BMI value. We would rather focus attention on testing, training,
and proper nutrition to give the young athletes the tools for bettering themselves phys-
ically and mentally. A BMI value that potentially indicates the need for weight loss can
discourage a kid from participating in sport, especially if their BMI value increases due
to a growth spurt. Although BMI interpretations for children are different than those
for adults, take into consideration differences in body fat between boys and girls, and
use sex-specific percentiles (Mei et al., 2002), we prefer not to include BMI in our data
collection. Nonetheless, if coaches are interested in BMI, it can be calculated using the
height and weight of the young athlete. Measuring body weight and height provides a
full snapshot of the athlete’s physicality at the time of the test.

The following eight fitness tests can be used to test young athletes in most sports. We in-
clude recommendations for staging and tips for better positioning, and variations for each test.

Test 1: Push-Up Test

Measurement
 Tests upper-body strength and endurance.
e Record the total number of repetitions.

Stage

Appropriate for late initiation stage (10-year-olds can attempt the push-up tech-
nique) and all other stages of development.

Position

e Start in the push-up position, with legs extended, toes on the floor, and the
back straight. Keeping the arms straight, place the hands on the floor ap-
proximately shoulder-width apart.

57
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* While keeping back and abdominals tight and the body straight, bend the
elbows until the arms are at a 90-degree angle. Return to the starting posi-
tion. Perform as many repetitions as possible while maintaining form.

e Coaches can choose to use the failure rule (i.e., athletes perform as many
repetitions as possible without a pause at the top of the movement un-
til they can do no more) or the one-stop rule (i.e., athletes are allowed to
pause at the top of the movement for three seconds before performing a
few more repetitions to failure).

Tips
e To improve an athlete’s technique, a teammate can place his fist on the

floor directly below the athlete's chest. The athlete extends his arms once he
makes contact with the fist.

* To better challenge athletes, coaches can administer a weighted push-up
test. The athlete performs the push-ups as described previously, but the
coach places a 5- or 10-pound (2.3 or 4.5 kg) weight plate on the athlete's
upper back. (Another athlete can hold the plate in place, if needed.) Test and
retest with the same weight each time.

Variations

Although coaches should keep the push-ups as standard as possible for testing,
push-up variations can be used in training. Incline push-ups, decline push-ups, and
wide-grip push-ups are all great variations for challenging the athlete and improv-
ing upper-body and core strength.

Test 2: Pull-Up and Bent-Arm Hang Tests

Measurement
e Tests upper-body strength and endurance.

e Record the total number of repetitions for pull-ups and the total time for the
bent-arm hang.

Stage
e Athletes in the early athletic formation stage can attempt the bent-arm hang test.

* Athletes in the late athletic formation, specialization, and high-performance
stages can complete the pull-up test.

Position for the Pull-Up Test

e Grab an overhead bar with an underhand grip (palms facing the body; see
figure a).

e Extend the arms and place the hands approximately shoulder-width apart.

e Pull the body up until the chin clears the bar, and slowly return to the start-
ing position. The feet should not touch the floor between repetitions.

e The test is stopped when the athlete can no longer perform the test with
proper technique.

e The movement should be smooth and controlled—no jerking or swinging is
allowed.
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* Resting is allowed in both the up and down phases as long as the legs do
not touch the floor and the athlete does not rest the chin on the bar.

Position for the Bent-Arm Hang Test

e Instead of the standard pull-up test, female athletes can perform the bent-
arm hang test (see figure b).

e Pull up, jump up, or step up to the pull-up bar until the chin is at the level of
the bar. Use a reverse or forward grip. Make sure to use same grip for retest.

e Hang and maintain this position for as long as possible. Stop the test when
athlete can no longer maintain the chin at the level of the bar.

e Male athletes can also perform this test to complement the pull-up test.

Variations

e Some coaches use the horizontal bar of an in-ground goalpost to conduct
the pull-up test. Although this is possible, keep in mind that the standard
goalpost bar is thicker than the pull-up bar and can negatively affect the to-
tal number of repetitions performed because the thicker bar will fatigue the
forearm muscles faster. If coaches conclude that the goalpost option is safe,

then the same goalpost should be used for retesting until a new approach is
formulated.

e Coaches can also purchase a portable pull-up or chin-up bar that can be
attached to a door frame. These bars are relatively inexpensive, are easy to
use, and can be used for both indoor testing and training.

Tip
Use various grips (e.g., wide grip, short grip, reverse grip) for training variety.
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Test 3: Standing Long Jump and Three-Step Jump Tests

Measurement
 Tests power performance.
e Measure the length of the jump using a measuring tape.

Stage
Great for all stages of athletic formation, including the initiation stage.

Position

e Stand with the feet shoulder-width apart and the toes placed on a start line
(marked with a cone, tape, or chalk; see figure a).

e Perform a countermovement jump by rapidly bending the knees and swing-
ing the arms alongside the body (figure b).

* Propel the body forward as far as possible and stick the landing by bending
the knees and holding the landing positon.

e Measure the distance from the start line to the heel of the foot that is far-
thest back upon landing.

* Repeat the movement three times and take the best score.

* For the three-step jump (figure c), the athlete’s position is the same as that
for the standing long jump. This time, instead of stopping after the first
jump, the athlete quickly jumps again two more times for a total of three
consecutive jumps.

e Measure the distance from the start line to the heel of the foot that is far-
thest back upon landing. Repeat the test three times and take the best score.

Tip
e Both the standing long jump and three-step jump are good measures of
lower-body power.

e |t is useful to perform these tests on the competition surface used in the par-
ticular sport. Thus, soccer players can perform the tests on grass, and bas-
ketball and tennis players can perform them on the court. For hockey, these
tests can be performed on a regular gym floor, grass, or concrete. Note that
the surface must be the same for both the test and retest in order to accu-
rately assess changes and improvements.

* To guarantee accurate results, athletes should be properly warmed up and
given an opportunity to practice the tests.
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Test 4: 30-Meter and 60-Meter Sprints

Measurement
e Tests speed and power.
e Use a stopwatch to record the fastest time.

Stage
Use short distances, such as 15 to 20 meters, for athletes in the initiation stage and

increase to 30 meters for athletes in the in late initiation stage. Use the 30- and
60-meter sprints for athletes in other stages.

Position

e The coach marks both a 30-meter distance
and a 60-meter distance using a measuring
tape and cones.

e Maintain a standing sprint stance at the
start line, and run the prescribed distance as
fast as possible.

* Allow for proper recovery between sets, and
perform two or three sets of each sprint.
Take the best time.

Variations

e Coaches can use the 30-meter sprint test,
60-meter sprint test, or both. Both tests are
a good measure of speed and power.

o Athletes in team sports such as basketball,
volleyball, and hockey can perform these sprints outdoors on a field or track.
Coaches in these sports may also choose to administer a sprinting test on the
court or ice to complement these two sprint tests.

1
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Test 5: Vertical Jump

Measurement
e Tests lower-body power.
e Use chalk or sticky tape and a measuring tape to measure.

Stage

This test is great for all stages of development, regardless of sport. It is especially
beneficial for athletes in the initiation and athletic formation stages because the
vertical jump is an important indicator of leg strength and power; it can provide
insight into possible weaknesses and help customize an athlete's programming. In
later stages of development, the vertical jump is used to assess power in sports or
events that have a vertical component—for instance, basketball, volleyball, and

the high jump.
Position
e Stand sideways against an indoor wall, hold-
ing a piece of tape in the right or left hand i
up against the wall. q\x
e Keeping the body close to the wall, extend

the arm overhead and mark the starting po-
sition with tape.

e Hold another piece of tape in the hand with
the hand close to the wall. Rapidly bend
the knees and perform a quick counter-
movement jump. Jump up as far as possible,
extending the arm up and sticking the tape
to the wall.

e Measure the difference (in centimeters)
between the starting position and the jump
height tapes.

Variations

If performed outdoors, mark the starting position
(with one arm extended) and the jump height with
a piece of chalk rather than with sticky tape.

2
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Test 6: Plank and Modified Plank Tests

Measurement
e Tests core strength (abdominals and lower back) and upper-body endurance.
e Use a stopwatch to record the total length of time.

Stage

Athletes in the initiation stage can practice the modified plank test as a way to im-
prove balance and coordination. Athletes in the early athletic formation stage can
use the modified plank test. Athletes in the late athletic formation and other stages
of development can use the standard plank test of core strength.

Position

e Start in the push-up position, with the toes on the floor and the back
straight. Keeping the arms straight, place the hands on the floor approxi-
mately shoulder-width apart.

e Bend both elbows and support the upper body on the elbows while main-
taining balance on the toes and holding the body in a straight line (figure a).

e Hold the position as long as possible, or until the hips begin to lower.
e Record the total time to failure in seconds.

Variation

A variation of the traditional plank test is the modified plank test (see figure b). This
test is more appropriate for younger kids, especially those in the initiation stage
who are beginning to practice balancing movements. For this group, use time to
failure to indicate when to stop the test, as hip sway may be prevalent throughout
the entire test. With the modified plank test, start in the push-up position, with
the hands and toes on the floor and the back straight. Stop the test when the hips
begin to drop or the body begins to sway.

63

www.ketabdownload.com



Conditioning Young Athletes

Test 7: One-Mile (1500m) Aerobic Test

Measurement
e Tests cardiovascular fitness.
* Use a stopwatch to measure time to completion.

Stage

One mile is too great a distance for athletes in the initiation stage of development;
one-quarter or one-third of a mile are more appropriate distances for this age
group. For athletes in other stages, the one-mile test is appropriate.

Position

e The coach marks a one-mile distance on the field or in the surrounding
neighborhood.

e Walk and run one mile. Time how long it takes to complete the distance.

Variation

The one-mile test is a good indicator of the aerobic fitness level of an athlete.
Coaches are encouraged to create their own aerobic tests that can be performed
on a field or in a gym. For instance, one soccer coach we spoke to uses the length
of the soccer field as a test marker. Although it is time consuming, the coach has
each athlete run the test alone and measures how long it takes the athlete to run
four full lengths; he also records how long it takes the athlete to complete each of
the four lengths. This helps the coach determine each athlete's average fatigue rate
and whether each athlete is trying his best.

Tips

* Encourage the athletes to give their all. Some coaches set up a reward
program, but from our experience—especially with athletes in the athletic
formation and specialization stages—acknowledgement of a job well done is
usually enough to spark the interest of the athlete and motivate future effort
and performance.

e Use some form of the one-mile test. Improvements in cardiovascular fitness
and time to complete the test occur quickly, and thus can serve to motivate
the athlete and inspire greater work effort.
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Test 8: Four-Cone Agility Test

Measurement

Tests starting speed and speed in changing directions.
Use five cones, a measuring tape, and a stopwatch.

Stage

This is a fun agility test for athletes in all stages of development. It is easy to re-
member, and the cone touches challenge the athlete to master her footwork in
order to regain control and accelerate. Athletes in the athletic formation, special-
ization, and high-performance stages can use agility tests of greater difficulty.

Position

The coach puts four cones = 20m >
in a straight line, placing C1 (left 5 m) C2 (left 5 m) C3 (right 5m) C4 (right 5 m)
cone 1 (C1) and cone 4 (C4) *

20 meters apart. The coach \

then places cone 5 (C5) 10

meters from the line and 10 m/
between cone 2 (C2) and

cone 3 (C3). C5 is the start-

ing point.

Start at C5. Sprint to C4 and

touch the base of the cone C5 (starting line)

with the right hand. Turn

and return to C5 and touch the base of the cone with the right hand.

Continue to C3 and touch the base of the cone with the right hand. Turn
and return to C5 and touch the base of the cone with the right hand.
Continue to C2 and touch the base of the cone with the left hand. Turn and
return to C5 and touch the base of the cone with the left hand.

Continue to C1 and touch the base of the cone with the left hand. Turn and
finish by sprinting to C5 and touching the base of the cone with the left
hand.

The coach times the entire trial.

Variations

Tip

Coaches can use many variations of agility tests to test their players. What-
ever test they choose should also be used for retesting. The goal of each
agility test is to test an athlete’s speed as well as her ability to change direc-
tion.

As a variation, athletes can sprint to the cone and then shuffle back to the
starting cone (C5) before sprinting to the next cone. After completing the
last cone (C1), the athlete should sprint (rather than shuffle) back to C5 to
end the test.

Encourage the athletes to run as fast as possible, and use the test as a training
measure to help athletes improve agility in competition.
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To ensure that athletes are improving in both skill and fitness, it is important to eval-
uate progress both in competition and outside of competition. Conducting a proper
fitness test that tracks strength, power, speed, and aerobic endurance is an easy way to
monitor progress in training and thus assess whether the training program is achieving
its expected goal. Fitness testing does not need to be completed in an expensive lab-
oratory or research center. Data can be collected by simply using some standard tests
that require little equipment but offer valuable insight into the athlete’s level of fitness.
Regardless of the stage of development, all athletes can benefit from some, if not all, of
the fitness tests in this chapter. Tracking the data over the years will help coaches and
parents evaluate progress and fine-tune an athlete’s programming.

One does not have to become a professional athlete to be successful in sport. Success
can be achieved by carrying the qualities of good sportsmanship and a healthy and fit
lifestyle into adulthood. Success does not require fancy equipment or Olympic training
centers. The only requirements are the desire to work hard and the ability to sometimes
skip over what is new and focus on what is necessary.
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chapter
Flexibility Training

Flexibility refers to the range of motion around a joint. Improving flexibility is a funda-
mental element of a young athlete’s training program because good flexibility enables
the athlete to perform various movements and skills easily and helps prevent injury.

The ability to successfully perform many movements and skills depends on the range
of motion, which has to be greater than the skills of the sport require. For instance,
to hit a high ball during a soccer game, players have to lift their leg to chest level, so
they must be flexible enough to go beyond that level. If they don’t have that flexibility,
they won’t be able to learn and perfect the various movements required for the sport.
Flexibility is not improved in one or two stretching sessions but rather with an ongoing
emphasis on statically and dynamically engaging the various muscles and joints with a
variety of stretching exercises. Regular stretching can improve force, speed, and jump
height (Shrier, 2004). Because flexibility is more difficult to improve in adulthood, it is
best to start young and make both warming up and stretching an important part of the
training program.

Flexibility training is also an injury-prevention strategy. Most sports involve repetitive
movement, often through a limited range of motion, such as running. This can lead
to muscle tightness and possibly muscle strains and tears. A careful and progressively
increased flexibility program will stretch the muscles, thus relieving muscle tightness
and helping prevent injury.

Furthermore, while inflexibility can lead to injury, so can a low level of fitness. The groin
and adductor muscles don’t appear to be directly engaged in running and sprinting,
yet soccer players need a tremendous amount of hip and groin flexibility when sliding
and tackling. Thus, it is important that flexibility, like all other sporting attributes, be
given an opportunity to allow the muscles to adapt and enhance the quality and effort
of play (Herbert and Gabriel, 2002; Ingraham, 2003). Flexibility needs to be multifaceted
and include more than basic static stretching before a practice or game—it must be an
ongoing training factor that provides more than the necessary range of motion required
for the activity. For instance, soccer players may spend time stretching their quadriceps
muscles and hamstrings but neglect their groin and adductor muscles.

The best time to perform stretching exercises is at the end of a general warm-up (i.e.,
jogging and calisthenics), during the rest interval between exercises, and at the end of
the training session.
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Developing Flexibility

Young children are flexible, but flexibility performance often decreases with age after
puberty—especially in boys, presumably because of gains in muscle size, stature, and
muscle strength. Flexibility therefore requires training throughout all stages of a young
athlete’s development. Because athletes can more easily develop flexibility at a young
age, it must be part of the training program for each young athlete irrespective of sport
specialization. Once an athlete achieves the desired degree of flexibility, the objective
of the flexibility-training program is to maintain that level. Year-round maintenance is
important because athletes quickly lose flexibility with inactivity, and reduced flexibility
can make them prone to injury.

The initiation stage is therefore the ideal time to start a program for developing flex-
ibility. Emphasizing overall flexibility that involves all the joints of the body will result in
good basic development. This is important because specialization does not occur until
later stages of athletic development, and no one knows which muscles will require the
most flexibility as a result of training for a specific sport.

Flexibility exercises can involve static stretches, low-intensity dynamic stretches, and
calisthenics such as arm swings, toe touches, and jumping jacks. Although generally
used as part of the warm-up, these three exercises help stretch joints—especially the
shoulder, hip, and ankle joints. During the initiation stage, children enjoy playing at
playgrounds that offer a number of activities, including monkey bars, climbing walls,
and slides. These activities, to name a few, are fun and challenging and help improve
strength, agility, balance, and flexibility. We know a community-league soccer coach
who works with children in the initiation stage of development. He takes the time to
practice kicking, cone drills, and other skills, but always ends his practices by sending
the kids to a nearby playground, where they are happy to jump, climb, and swing. The
coach knows the value of playground activities, and the parents are more than happy
to tire out their kids!

As boys start to build stronger muscles and grow in size, they begin to show some
decline in flexibility, reaching the lowest level in the second part of pubescence. At the
same time, girls continue to perform well. Puberty is the development stage when sex
differences in flexibility are the largest. During postpuberty, the trend of sex differences
continues. Girls still show better flexibility than boys, although the difference is not as
large as during puberty. As girls approach adolescence, however, they seem to reach
a plateau (Alaranta et al., 1994; Kohl and Cook, 2013), which might maintain or even
decrease during maturity. This is why overall flexibility training should be a constant
concern for everyone involved in athletics.

Methods of Stretching

The best way to improve flexibility is to perform stretching exercises. Stretching exer-
cises can be performed statically, dynamically, and using proprioceptive neuromuscular
facilitation (PNF). Before briefly exploring each method, it is important to mention that
some contradiction exists regarding which method is most efficient. Many coaches and
athletes prefer the static method, fearing that the ballistic method may lead to muscle
pulls. Although the application of PNF has some limitations, it is often the preferred
method.
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Static stretching involves stretching to the limit of motion without forcing the stretch
and then holding the position without movement for a given time. Throughout the
performance of static flexibility exercises, the athlete should attempt to relax the muscles
to achieve the maximum range of motion.

For both the static and PNF methods, the athlete tries to position the joints to enhance
the sought flexibility. Then the athlete statically maintains the position for a number of
seconds for each set. The time spent stretching should progressively increase over a
long period. Static stretching involves pressure applied solely by the athlete’s own force,
whereas PNF involves pressure applied by a partner.

Dynamic stretching involves bobbing or active movements that reach the limits
of motion. The athlete does not hold the final position. For instance, take a standing
position with the arms above the head and the feet apart. Lower the trunk dynami-
cally toward the knees to reach maximum range of motion. Repeat this several times,
in each repetition attempting to reach the most acute angle. Stop upon feeling any
discomfort or pain.

PNF involves stretching to the limits of motion and then doing a static contraction for a
few seconds against the resistance of a partner. The athlete then lifts the limb voluntarily
to a more acute angle beyond previous limits. After lifting the limb voluntarily, the athlete
then again performs a static isometric contraction against the resistance of a partner.

Getting Practical

Every game and practice should begin with a progressive warm-up. Increased blood
flow and temperature prepare the muscles for activity and aid in force and power devel-
opment. Every warm-up should begin with 10 to 15 minutes of cardiovascular activity
and include a number of static and dynamic stretches. Coaches may also choose to split
athletes into groups of two to practice PNF stretching, especially for the muscles of the
lower body. As a general rule, coaches can begin each warm-up with a 10- to 15-minute
jog followed by 5 to 10 minutes of static or PNF stretching and can end the warm-up
with 5 to 10 minutes of dynamic stretches and activities that incorporate medicine balls
or explosive body movements (e.g., squat jumps, burpees, rhythmic arm swings, and
knee lifts).

Arecent study (Faigenbaum et al., 2005) looked at three warm-up protocols and their
immediate effects on children’s performance on the vertical jump, shuttle run, long jump,
and V-sit. Group 1 performed a 5-minute walk followed by 5 minutes of static-stretching
exercises, group 2 performed 10 minutes of dynamic exercise, and group 3 performed
10 minutes of dynamic exercise plus three drop jumps from a 15-centimeter (6 in.)
box. The groups that performed dynamic exercise (groups 2 and 3) showed improved
performance in the vertical jump and shuttle run. Only the group that performed dy-
namic exercise plus drop jumps (group 3) showed improved long jump performance.
The group that completed the 5-minute walk plus static stretching (group 1) showed
no improvements in any measure. None of the three warm-ups produced significant
improvements in V-sit flexibility.

Static stretching is needed in all training environments, and we recommend per-
forming static stretches in a cluster of exercises as part of the warm-up. More import-
ant, athletes should also perform static-stretching exercises outside of the competitive
environment as part of a healthy and active lifestyle—where the benefits of stretching
are best attained.
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Designing a Program

As noted earlier, the best time to start developing flexibility is during the initiation
stage because the early stages of anatomical development in children involves general
low-intensity play which emphasizes all muscles and joints, and thus provides a solid base
on which to improve flexibility in the absence of muscle soreness and other joint restric-
tions that can occur as a result of intense activity. During this stage, training programs
should focus on developing all joints, especially the hips, shoulders, and ankles. Ankle
flexibility is crucial for any skills requiring running and jumping, and athletes must use
flexion and extension to bring the toes toward or away from the calf. We suggest using
the static method, whereby attention is given not to overstretch the muscle beyond the
point of discomfort. Don’t overdo it!

Flexibility training should also be emphasized throughout the formation stage. This
allows the child to continue developing strong joints while addressing the anatomical
problems (e.g., the legs growing disproportionately to other parts of the body and a
change in leverage between the legs and the trunk) that may occur during puberty.
The more time an athlete dedicates to developing flexibility during prepubescence and
pubescence, the fewer problems that appear in the later stages of athletic development.

A flexibility session should not be boring! You can combine it with play and games;
however, do not create a competitive environment because this can result in overstretch-
ing and eventual harm.

During prepubescence, athletes develop general flexibility; the flexibility they develop
from pubescence on is sport specific. As such, parents, instructors, and coaches should
pay attention to the flexibility of joints required in a given sport, particularly ankle and
hip flexibility, because these areas have been underemphasized in the past. This does
not mean that other joints should be neglected. Athletes need a maintenance program
in place during puberty and throughout their athletic careers for the nonspecific joints.

In the specialization stage the athlete should work on maximizing specific flexibility.
Because athletes perform certain sport movements dynamically, the athletes have to
train to perform moves dynamically and with the highest amplitude. It is the lack of such
training—not the dynamic exercises themselves—that results in injuries. If an athlete
does not have adequate flexibility, even dynamic stretching might not help. Develop
good flexibility to protect athletes from injury and remember that greater flexibility will
produce greater development of power and force.

Athletes must strive to gain most of their flexibility during the off-season. Regard the
competitive season as a maintenance period, when athletes will direct their energy and
the strain they place on muscle groups toward specific training. Regardless of whether
athletes are working on gaining flexibility or maintaining it, flexibility training has to
be part of everyday training year round. Athletes should incorporate flexibility exercises
into the end of the warm-up part of a training session and should increase the range of
motion of an exercise progressively and carefully. At first, athletes may perform exercises
with an amplitude, magnitude, and extension that does not challenge them; in this case
they should increase progressively up to their limits. From this point on, each repetition
should aim at reaching this maximum and slowly and carefully progressing the stretch
but never pushing beyond the point of major discomfort.

View the following exercises as guidelines only. Parents and instructors can incorporate
many other exercises into training as long as the athletes perform them in a progressive
manner. All the exercises in this chapter are appropriate for all stages of athletic devel-
opment. Some of the exercises have dynamic and PNF options that may be used with
athletes in the specialized stage of training. Refer to tables 4.1 and 4.2 for examples of
an appropriate progression.
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Table 4.1 Periodization Model for Flexibility Training

Stage of development Training method Exercises
Initiation Static e Trunk and hip flexion
Low-level dynamic exercise e Large body circles

(playground activities) * Flex to opposite leg

¢ Ankle double touch
e Seated toe touch

e Straddle stretch

e Opposite toe touch

Athletic formation Static e Hamstring stretch
PNF o of _ * Bow shoulder stretch
Introdgchon of dynamic o Ankle stretch
stretching

e Diagonal ankle press
e Double kick

e Exercises (on the floor
and standing) with a
partner to enhance flexi-
bility using the static and
PNF methods

Specialization Static e Perform stretching exer-
PNF cises with and without a
Dynamic partner using static and

PNF methods.

* You can use most part-
ner exercises for dynam-
ic flexibility. For dynamic
stretching, be careful
at the extreme points
of the stretch (point of
discomfort).

Note: Refer to the exercises in this chapter.

Table 4.2 Periodization of Flexibility in an Annual Plan for Puberty
and Postpuberty

Phase | Scope of flexibility training | Training methods
Preparatory
General Improve general and specific | Static
flexibility PNF
Specific Maximize specific flexibility All methods
Competitive Maintain general flexibility All methods
Transition Improve general flexibility Static
PNF

Note: Even during the annual plan there is a progression from static to PNF and then to all methods, including ballistic.
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Trunk and Hip Flexion
Areas stretched: hips and side of the trunk

1. Stand with the feet shoulder-width apart and arms reaching out at the sides,
palms facing up.

2. Bend the body to the left, swinging the right arm over the head until the
palms are touching. Keep the elbows straight. Hold for four to six seconds.

3. Repeat to the right side.

Large Body Circles
Areas stretched: trunk, hips, and hamstrings

1. Stand with the feet shoulder-width
apart and the arms above the head,
palms together.

2. Make four large rotations with the
arms and body, traveling down the
left side to the floor and up the right
side to above the head.

3. Perform four rotations in the oppo-
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Flex to Opposite Leg
Areas stretched: hips, trunk, and hamstrings

1. Stand with the feet wider than shoulder-width
apart and the arms above the head.

2. Flex the hips and drive the right arm toward
the left foot, leaving the left arm up. Hold for
four to six seconds.

3. Return to the starting position.

4. Repeat the movement with the left arm toward
the right foot, leaving the right arm up. Hold
for four to six seconds.

5. Return to the starting position.

Ankle Double Touch
Areas stretched: hips, chest, shoulders, and hamstrings
1. Stand with the feet apart and the arms reaching out to the sides.

2. Flex the upper body, touching the opposite leg with each hand by crossing the
arms. Hold for four to eight seconds.

3. Bring the upper body to the horizontal, swinging the arms to the side and up.
4. Return to the starting position.
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Seated Toe Touch
Areas stretched: hips, hamstrings, and calves
1. Sit with the legs straight and the arms extended above the head.

2. Flex the upper body forward while exhaling and extend the arms as far as
possible toward the toes. Hold for four to six seconds.

3. Return to the starting position.

Straddle Stretch
Areas stretched: hips, shoulders, and calves
1. Lie on the back with the arms stretched overhead and the toes flexed.

2. Raise the upper body and flex it over the legs, attempting to touch the hands
to the toes. Hold for four to six seconds.

3. Return to the starting position.
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Opposite Toe Touch

Areas stretched: hips, hamstrings, and shoulders

1.

Kneel on the right leg with the left leg extended forward. Raise the arms to
shoulder level.

. Twist the trunk to the left while touching the right hand to the left toes. Hold

this position for three to six seconds. Extend the upper body and bring the
right leg back to the starting position.

3. Repeat by kneeling on the left leg with the right leg extended forward.

4.

Repeat with the opposite leg.

Variation
Perform this exercise by extending the leg diagonally rather than forward.

Hamstring Stretch

Areas stretched: hamstrings and hips

1.
2.

Flex the knees and hips, and place the hands on the floor.

Extend the knees, keeping the hands on the floor. Hold for three to five sec-
onds.

. Return to the starting position.
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Medicine Ball Straddle Rotations
Areas stretched: shoulders, groin, hips, and hamstrings

1. Sit with the legs far apart, holding a
medicine ball in front of the chest.

2. Perform a complete, large rotation to
the right extending the arms toward
the right toes and towards the left
toes. Return to starting position.

3. Repeat by extending arms to the left
toes and rotate to the right.

Bow Shoulder Stretch

Areas stretched: shoulders and chest

1. Kneel on both legs, with the hips
flexed and the arms on the floor
above the head.

2. Press the chest toward the floor. Hold
for four to six seconds.

3. Return to the starting position. Re-
peat three to six times.

Ankle Stretch

Area stretched: calf muscles

1. Stand in front of a wall with the feet together.
Stand far enough away from the wall that the
knees don't touch the wall when the legs are
bent. Place the hands on the wall at chest level.

2. Bend the ankles and knees toward the wall with-
out lifting the heels off the floor. The pressure
should be mainly on the ankles. Hold for six to
eight seconds.

3. Return to the starting position.

Note: To perform this exercise ballistically, the athlete
should bend the knees and quickly return to the start-
ing position six to eight times.
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Diagonal Ankle Press
Areas stretched: calf muscles

1. Stand in front of a wall with the feet together. Place the hands on the wall at
chest level. Move the feet as far away from the wall as possible.

2. Bend the knees slightly, forcing the ankles to bend as much as possible with-
out lifting the heels off the floor. Hold for 6 to 10 seconds.

3. Return to the starting position.

Note: For a ballistic stretch, raise the heels off the floor and back down quickly and
dynamically.

Sea Lion Stretch
Areas stretched: trunk and groin

1. Lie on the stomach, flexing the arms and placing the hands on the ground at
shoulder level.

2. Extend the arms, arching the upper body while keeping the hips on the
ground. Hold this position for two to four seconds.

3. Flex the arms and lower the upper body to the starting position.
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Double Kick
Areas stretched: shoulders, back, and groin
1. Kneel with the hands on the floor.
2. Dynamically swing the right leg and left arm upward, arching the back.
3. Return to the starting position.
4. Repeat the movement with the opposite limbs.
5

. Return to the starting position.

Seated Hip Flexion
Areas stretched: hips and hamstring muscles

1. Partner A sits on the floor with the arms extended. Partner B stands behind A
and places the hands on A's back.

2. B presses A's upper body forward and down. They both hold the position for
four to six seconds.

3. They both relax and return to the starting position.

Note: To perform the stretch ballistically, B presses A's trunk dynamically six to
eight times.
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Standing Shoulder Stretch
Areas stretched: chest and shoulder muscles

1. Partner A stands with the arms above the head. Partner B stands behind A,
placing the right hand below shoulder level on A's back and grasping A's hands
with the left hand.

2. B presses A's upper back forward and pulls A's arms to extend them backward.
They both hold the position for four to six seconds.

3. They both relax and return to the starting position. Alternate roles continuous-
ly.

Note: To perform the stretch ballistically, B pulls A's arm backward dynamically four

to eight times.

Partner Shoulder Stretch
Areas stretched: chest, shoulders, groin, and abdominal muscles

1. Partner A lies on the stomach with the arms above the head. Partner B stands
with the legs straddling A's upper body and grasps A's hands.

2. B slowly raises A's arms and holds the position for four seconds.
3. They return to the starting position.

4. Repeat with partners changing roles.

Scale Stretch
Areas stretched: groin, quadriceps, and trunk
1. Partner A stands three feet (1 m) in front of partner B.

2. Araises the left leg back and up, keeping the upper body vertical. B catches
A's ankle with both hands.

3. B slowly presses A's leg upward and holds this position for two to six seconds.

4. B lowers A's leg and returns to the starting position. Alternate leg action and
partners' roles.

Note: For a ballistic stretch, B bobs A's leg upward three to six times.

Variation
While in the hold position, A flexes and extends the knee of the supporting leg.
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Partner Hamstring Stretch

Areas stretched: hamstrings, hip muscles

1. Partner A lies on the back
with the arms above the
head. Partner B stands at
A's left side.

2. Arraises the right leg. B
catches A's ankle with both
hands.

3. B applies a constant pres-
sure downward against A's
leg.

4. A returns the leg to the
starting position.

5. Alternate legs and then partners’ roles.
Note: For a ballistic stretch, bob the leg downward four to eight times.

Variation
A pulls the leg above the head while B holds A's opposite leg against the ground.

Cross-Over Hip Stretch
Areas stretched: hips, glutes, and lower back
1. Lie flat on the back with the left knee bent.

2. Place the right hand on the left leg and rotate the thigh to the right as close to
the floor as possible. Keep the left shoulder flat on the floor while performing
the stretch.

3. Perform the stretch on both sides of the body.

Variation

Perform this stretch with a partner. Partner A places one hand on partner B's rotat-
ed leg (around knee area) and the other hand on B's shoulder to help anchor B's
body to the floor. Perform the stretch on both sides of the body.
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Quad and Hip Flexor Stretch

Areas stretched: quadriceps, hip flexors, and groin muscles

1. Place the left knee bent on a mat and the
right leg forward, with the right foot flat on
the mat and the leg bent approximately 90
degrees.

2. Keeping the upper body straight, lean for-
ward at the hips to stretch the front of the
left thigh. Hold for 10 to 15 seconds. Then,
grasp the left foot with the left hand and
slowly pull the foot to the glutes, further
emphasizing the stretch in the quadriceps.

3. Repeat with the right side of the body.

Medicine Ball Swing
Areas stretched: hips, thighs, lower back, and shoulders

1. Stand with the feet shoulder-width apart and the knees slightly bent. Hold a
light medicine ball in front of the body.

2. Bend the knees and drive the hips back. With the arms extended, lower the
medicine ball between the legs (keeping the back straight) and slowly swing
the ball up and over the head.

3. Repeat ballistically 8 to 10 times.
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chapter

Speed Training

Speed is one of the most important qualities necessary to excel in sports such as track
and field and team sports performed on large fields (e.g., football, rugby, baseball). In
a few other team sports, such as basketball, handball, and lacrosse, athletes must run
and move, react, or change direction quickly. In this case athletes must both be fast and
have a high level of agility. To have speed and agility, one needs to develop strength and
power—an athlete can’t be fast or agile if she is not strong and powerful. The term speed
incorporates three elements: reaction time (the motor reaction to a signal), movement
time (the ability to move a limb quickly, as in martial arts, batting, or passing a ball), and
speed of running (including the frequency of arm and leg movement).

In team sports an athlete rarely performs action in a straight line, such as sprinting in
track and field. Players who can quickly change directions to receive a pass or deceive
an opponent are highly regarded. In this case, elements of speed—reaction time and
speed of running in different directions—are combined. Another example of speed is
the quick arm or leg action required in martial arts when an athlete is either delivering a
fast blow to an opponent or quickly blocking or avoiding a fast blow from an opponent.
Such an athlete has to be fast or have a fast movement time. This is why it is important
to understand and train the different elements of speed.

Each sport has a specific type of speed and quickness training. However, parents and
coaches can help their young athletes by incorporating additional speed work into the
athlete’s training program. The exercises at the end of this chapter will assist in your
quest for gains in speed.

Many sport specialists believe that sprinters are born, not made, because speed de-
pends on the athlete’s muscle-type composition. Speed depends on the following:

1. Genetics. The higher the proportion of fast-twitch to slow-twitch muscle fibers,
the faster the reaction and more powerful the muscle contraction.

2. Strength and power level of the athlete. Children cannot be expected to display a
high level of speed before getting stronger.

Irrespective of genetic qualities, athletes can develop speed through training. Even athletes
who do not have a natural talent in speed-related activities can significantly improve their
speed. It is important for young athletes to emphasize speed training during childhood.
Running speed, reaction time, and quick footwork improve continuously from five years
of age to maturity.
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Speed improvement also depends on the ability of muscles to contract forcefully so
that the body or a limb moves fast. Therefore, a forceful contraction in any type of quick-
ness or speed relates to strength training. Because children’s strength is visible mainly
from puberty on, they achieve most gains in speed during puberty and postpuberty.
However, speed improvements are also visible during prepuberty as a result of neural
adaptation, meaning that as children perform quickness and speed activities, the mus-
cles learn to work together and become more effective. Therefore, speed gains during
prepuberty are not the result of powerful muscle contractions but rather the outcome
of neuromuscular adaptation.

Regardless of the physiological adaptation responsible for improving speed during
prepuberty, children are encouraged to run, skip, and jump in many directions and at
various levels of intensity. The scientific literature shows that children who do not par-
ticipate in activities that challenge the neuromuscular system and the development of
motor skills early in life may not be able to approach activities in sport in the later years
with vigor, determination, and physiological proficiency (Faigenbaum et al., 2013). Even
in the absence of traditional strength training, children are encouraged to play hard and
give 100 percent effort in play. While strength training with dumbbells and barbells and
choosing exercises should consider the age of the athlete, children are encouraged to
work hard and intensely when performing running, jumping, skipping, and other body-
weight activities. Doing so will help develop muscle mass and improve body composition,
bone health, and motor skills (Barbieri and Zaccagni, 2013).

Speed-Training Model for Initiation

The ability of prepubescent children to perform quick motions increases progressively in
this early stage; both boys and girls develop speed in the later stage of athletic forma-
tion. Most speed gains come from learning sprinting skills and from developing better
muscle coordination.

Some children, especially those who do not experience multilateral development, may
have poor arm and leg coordination. Because arm drive directly influences leg frequency,
a low level of coordinating arm and shoulder force impedes children’s ability to run fast.
The main reason for this is that boys start gaining strength during puberty due to an
increase in hormones such as testosterone, whereas girls have very low, and therefore
modest, gains. The coordination of the arms and legs can be improved by repeating
short distances (20-30 meters) with medium speed. In such an exercise, learning limb
coordination—not running fast—should be the objective.

Sex differences in running speed are not visible during early prepubescence. These
differences start to show as children approach puberty; the trend is that boys perform
speed-related activities better than girls. This is seen in all running phases, with marked
differences in speed development after the age of 15 years (Papaiakovou et al., 2009).
Other forms of speed and agility display the same trend (Bailey et al., 1985; Hebbelinck,
1989). Furthermore, regardless of sex, the chronological age of the athlete will determine
running speed. An 18-year-old boy will run faster in a 30-meter sprint than a 15-year-old
boy will. Similar results are found in female athletes (Papaiakovou et al., 2009). Variations
in speed development should be taken into consideration when developing programs
for male and female athletes.

Scope of Speed Training

One main goal of prepubescent sport activities is to develop play-specific speed. Through
exposure to play, games, and relays, children will learn how to coordinate their arms
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and legs, make them move faster, and run on the balls of the feet. Children’s movement
time will improve as a result of such motor experiences. They will learn how quickly to
start moving parts of the body at a signal or in a play situation.

Prepubescent speed development is mainly the result of nervous system adaptation
that children achieve through play and games. As a result of this motor experience, the
nervous system learns how to coordinate the actions of the arms and legs most effective-
ly. Consequently, a child will progressively cover a certain distance, change directions,
and react more quickly. One way to challenge motor coordination and neural patterns
of movement is to perform activities on difference surfaces. Because most school yards
are paved in asphalt, which can be stressful on the joints, children are also encouraged
to play on softer surfaces such as grass. Doing so will lessen the impact on the joints,
improve balance, force the muscles to contract more fully by dampening ground reaction
forces, and provide variety in training.

Children enjoy knowing that they are fast. They have fun and like performing physical
tasks in which speed is important, during both play and relays. Variety in speed exercises
is important because it improves motor experience. At the same time, children should
not neglect the upper body. Simple throws using baseballs, tennis balls, or light medi-
cine balls are useful for developing upper-body movement time. Also, relays and exer-
cises using medicine balls for throwing and carrying will benefit upper-body strength,
which will positively influence movement time later. For these exercises, see chapter 7.

Children can progressively participate in simple speed drills as their limb coordination
improves, especially as they approach puberty. Similarly, for those involved in organized
training such as team sports, the instructor can perform specific drills for speed, in most
cases using a ball. The instructor can organize sport-specific drills as part of training, and
children can perform other types of speed training in addition to the technical work.

Unless children participate in sex-specific teams, most games, plays, and relays—
especially in the school curriculum—should be coed because no visible differences
between boys and girls exist at this developmental stage (Bailey et al., 1985; Laemmle
and Martin, 2013).

Program Design

When playing outdoors or recreationally with friends, children should be encouraged
to play at their own pace. The guidelines in this section are for predetermined training
programs or play that is performed under the umbrella of “training.” Casual play with
other boys and girls should be fun, and intensity should be unrestricted. We have all
seen children who appear to have endless energy when playing. They transition from
10 minutes of jumping on the trampoline to 20 minutes of playing tag before finishing
with a 30-minute bike ride or basketball game. Playing different activities and pushing
each other in play helps improve children’s self-esteem and skill and gives them the
opportunity to determine their own level of intensity. Some children will push harder
to catch up with those who are superior in fitness, and others will use their skills to be
smarter in play. In either approach, children will benefit both mentally and physically
by participating in fun, leisurely activities with family and friends.

You should view any speed-training program for prepubescence as an opportunity to
utilize exercises that initiate an early nervous system adaptation to a variety of movements.
As the coordination of muscle nerves improves, so will the children’s capacity to be faster.

The duration of a drill or the distance to run should not be long. Children should not
experience discomfort at this age. They should not run fast and continuously for longer
than four to six seconds because longer distances require specific training. If they pause
for two or three minutes, then they can repeat the same action with enjoyment. Children
do not have fun when they experience discomfort and pain.
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Instructors should plan training programs for speed, like anything else, over several
years. The instructor should use a variety of exercises that involve the whole body and
stimulate running speed and movement time for both the arms and the legs. Play, games,
and relays should be the major elements of a training program for improving speed in
prepubertal children.

Young athletes, especially children who are approaching puberty, should increase
distance progressively over years, from 20 meters or yards to 40 to 50 meters or yards.
Children should perform primary running exercises in a straight line. As children approach
puberty and become stronger, you can incorporate running in zigzag, stop-and-go, and
slalom patterns and running with quick turns in training. Stop and Go is a speed drill
in which the athletes run as fast as possible for 5 to 15 meters or yards and then, at the
signal stop, stop running as quickly as possible. At the signal go, they then run as fast as
possible in another direction, which the instructor points out, for 5 to 15 meters or yards.

In team-sport training or during games, the instructor can combine speed tasks with
skill performance (e.g., throwing and kicking a ball). Such drills are typical combina-
tions for developing running speed and movement time. Prepubescent children have
good trainability for speed, especially as they approach puberty; however, you should
carefully plan and progressively implement everything including running, kicking, and
throwing drills.

Table 5.1 presents several elements of speed training that are useful in most sports.
The “form of training” column lists the types of activities children can perform, and
the “duration or distance of activity” column suggests how many minutes, meters, or
yards to run. The next column suggests how many times to repeat an activity. Between
repetitions, children need to rest, relax, and avoid undesirable stress; the final column
lists appropriate rest intervals.

For prepubertal children, the duration of a game does not have to be longer than 20
or 30 minutes. In hockey or soccer, children can play the game for two periods. We do
not recommend that prepubescent children play a game for the same duration as adult
athletes because children at this age do not have the conditioning potential to play a
90-minute soccer game or three 20-minute hockey games. An exhausted child hardly
thinks about the next game, whereas one who has been tired but enjoyed it eagerly
waits for the next game. Many soccer leagues in Canada and the United States have
compressed each soccer game for prepubesecent children to 60 minutes; the first 30
minutes are devoted to practice and the remaining 30 minutes are devoted to a game.
This model helps the children properly warm up and mentally prepare for the game and
encourages a quick transfer of the skills and techniques used in practice to the game.
Technical skills are rarely learned in a game because ball touch is minimal, but athletes
can touch the ball 100 to 300 times during practice, depending on the length. This

Table 5.1 Periodization Model for Speed Training for Prepuberty

Duration or distance

Form of training of activity Reps Rest interval (min)
Games 20-30 min 1-2 —

Relays 10-15 m/10-55 yd 3-5 2-3

Speed training 10-50 m/10-55 yd 4-6 3-4

Speed training with | 5-15 m/10-55 yd 4-8 2-3

turns, changes of
direction, and
stop and go
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Table 5.2 Sample Speed-Training Session

Part Objective Exercises Duration or reps

1 Warm up Same as table 2.1 10 min

2 Improve speed 6 x 25 sec
Improve game- Short and fast 8 x 15 sec
specific speed technical or tactical

drills with quick
direction changes
Game or scrimmage
with technical or
tactical goals 20-30 min

3 Cool down, Relays 3 reps
relaxation, enjoyment | Relaxed, easy jogging | 3 min

quick transition from practice to play results in greater confidence and application of
skills in the game.

Children can easily repeat relays performed over 10 to 15 meters or yards three to five
times, especially if they use different relays. However, irrespective of how eager children
may be to repeat a relay, make sure they have a rest interval between relays.

For team sports, speed training has to take the form of running with turns, direction
changes, and stop and go. Because the distance for this type of work is not long, children
can perform more repetitions (four to eight) with a two- or three-minute rest interval
between them. Table 5.2 shows the structure of a sample workout for speed training.

Exercises that improve reaction time need not be complicated or require the use of
sophisticated equipment. A simple game of soccer or tag will suffice. Both activities re-
quire sudden bursts of speed and changes in direction, which improve power and agility.
One study looked at the upper-body and whole-body reaction times of boys and girls
between the ages of four and six years. The study compared children who liked dynamic
activities, such as skipping or tag, with those who preferred static play, such as playing
house, reading, or building blocks. Children who preferred static activities measured
slower reaction times, whereas children who liked to play soccer or tag showed faster
whole-body and upper-limb reaction times (Miyaguchi et al., 201 3). This is not meant to
discourage static play, which offers numerous mental benefits, including improvements
in creativity and focus, but rather to encourage a multidisciplinary approach that offers
a combination of active play and static activities.

Speed-Training Model for Athletic Formation

Speed development increases during puberty. Most children—both boys and girls—ex-
perience an acceleration in speed development during this stage. Such improvement
may relate to increases in body and muscle size.

Strength gains positively influence speed development. From puberty on, the tes-
tosterone level in boys starts to increase dramatically, as does the ability to increase
strength. The direct result of strength gains is improvement in both running speed and
movement time.

Although boys show clear improvements from the later stages of pubescence, girls
seem to plateau in their rate of speed development. Some speed gains can result from
improved nervous system coordination of the muscles involved in quick actions, but
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most are the consequence of strength development and the ability of the muscles to
contract more powerfully. As a result, the arms can drive more forcefully and the legs
can push against the ground with more power.

Gains in upper-body power, especially the arms, improve movement time, reflecting
the ability to throw the ball farther or bat more powerfully. On the other hand, improved
leg strength translates into kicking the ball with more power. For most team sports in
which running speed is important, the ability to quickly change directions is also signifi-
cant. This skill is the result of improved nervous system coordination and strength gains
of the muscles involved.

Scope of Speed Training

To improve speed to higher levels, speed training during puberty has to be specific.
However, it should still be a part of multilateral athletic development, and children should
do it in connection with developing other abilities.

During puberty, quickness and acceleration training lead to better nervous system
adaptation, which results in enhanced coordination of the muscles performing the
arm and leg actions. As strength starts to improve, especially for boys, movement time
improves, which influences upper-body quickness and running speed. Similarly, as leg
strength improves, children start to push more forcefully against the ground and are
able to drive their bodies forward much faster.

Although coed speed training may occur during prepubescence, we advise that you
separate the sexes starting at pubescence. Boys become stronger from puberty on,
which positively influences the rate of limb movement and speed. As a result of these
differences, it is better for girls and boys to train in separate groups.

Teaching Correct Running Technique

To improve running efficiency, athletes should work
on running form. A crucial component in achieving
running efficiency is good arm drive. The arms are
driven back, forward, and up to the face level. Leg
frequency increases as the rate of arm drive increas-
es because the rate of leg movement is led and co-
ordinated by arm drive and frequency. The thigh of
the driving leg (for our example, this is the right leg)
should reach a horizontal line; from this point on the
foot of the same leg is projected forward and down.
The back of the foot lands on the ground through
a brushing action. As the body moves forward, the
other (left) leg is driven forward. The right leg is now
pushing against the ground, projecting the body
forward. These actions are repeated for as long as
the sprints last.

As children perform these exercises, the coach or
teacher should constantly observe them for good
form—keeping the shoulders down and relaxed,
driving the arms simultaneously, and bringing the
knees high. The position of the body should be ver-

tical, and the eyes should be focused ahead. The
foot should strike the ground quickly, coming un-
derneath the body as it moves forward. The running
step has the following phases:
1. The propulsion phase, in which the foot
pushes against the ground with power to
drive the body quickly forward.

2. The drive phase, in which the opposite leg
drives forward with the thigh horizontal.
The opposite arm also drives along the body,
with the hand at shoulder height (arms are
bent 90 degrees). It is essential to keep the
ankle locked until the landing phase.

3. The landing phase, in which the foot strikes
the ground and quickly comes underneath
the body.

4. The recovery phase, in which the heel of the
propelling leg quickly drives toward the but-
tock while the opposite arm quickly moves
forward.
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Program Design

As children approach postpubescence, they can increase the total amount of speed
training. Whether using play, games, relays, or even sprinting routines, they can progres-
sively increase the distance run with high velocity from 20 to 50 or 60 meters or yards.

Speed training can be fun for children and instructors alike. Children can perform a
variety of exercises involving play, games, and especially relays. Instructors can organize
relays in ways that use many exercises, such as sprints, sprints with turns, runs around
cones with direction changes, carrying or throwing medicine balls, or jumps over safe
equipment at a low height.

Instructors should also organize special exercises that improve reaction time. The
objective is to decrease the time it takes for the child to move a limb—for instance, the
arms and legs in running or the arms in throwing a ball. Such a goal can be achieved
in two simple phases:

1. During the early part of improving movement time, the instructor positions herself
in front of the children, facing them. At her signal—visual (clap) or sound (whis-
tle)—the children perform the task. Because children can see the instructor, they
can start the action faster.

2. As children improve their reaction time, after a few months or one to two years,
the instructor selects a position behind the children so she can see the children
but they cannot see her. Now the children will rely on sound only. The purpose
of this exercise is the same: At the signal the children perform the task as quickly
as possible.

Parallel with speed and movement time exercises, children should participate in
simple exercises for power improvement. For the upper body, they can use a variety of
medicine ball throws. Tennis and baseball throws for distance, alternating the arms for
balanced development, are fun and beneficial for developing power in the upper body.
Children can develop leg power by performing simple jumps on, off, and over low and
safe equipment. (Refer to chapter 7.)

As postpubescence approaches, children can progressively increase to the maximum
intensity (speed) and power of exercises to improve neuromuscular coordination. As
children show better adaptation to training they can also increase the number of repe-
titions, depending on their work tolerance.

A critical element in speed training is the duration of the rest interval between rep-
etitions. Because the ability to repeat high-quality exercises depends on the freshness
of the neuromuscular system, the rest interval between repetitions must be as long as
necessary to almost fully recover and restore the fuel needed to produce energy.

As table 5.3 illustrates, instructors can use relays for developing speed in pubescent
children, and these relays can be of longer distance than those used for prepubertal
children: 10 to 30 meters or yards, repeated four to six times, with a rest interval of two
or three minutes. Children can repeat speed training in a straight line of 20 to 50 meters
or yards five to eight times with a longer rest interval (four or five minutes) between each
repetition. During the rest, the children should stretch the muscles for better relaxation.
For team sports, children can perform speed training with changes of direction, turns,
and stop and go for 5 to 25 meters or yards, repeated 5 to 10 times, with a rest of two
or three minutes. Performing game-specific skills fast also develops specific speed.

If in a training session children repeat just speed training or speed with turns and di-
rection changes, the number of repetitions can be much higher. After such training the
coach will do either technical and tactical drills, play games, or scrimmage.
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Table 5.3 Periodization Model for Speed Training for Puberty

Distance of activity

Form of training (m/yd) Reps Rest interval (min)
Relays 10-30 4-6 2-3

Speed training 20-50 5-8 4-5

(including starts)

Speed training with 5-25 5-10 2-3

turns, changes of
direction, and stop
and go

The structure of a training session for pubescent children can be the same as that
shown in table 5.2. However, for each form of training the instructor should use the
distance and number of repetitions shown in table 5.3.

Speed-Training Model for Specialization

Speed improvement comes with age. As children enter the postpuberty stage, gains in
speed and movement time are more visible, especially for boys. Girls show the highest
speed gains during late puberty and early postpuberty. From this point on, they seem
to reach a plateau that may last throughout postpuberty unless they implement a
speed-training program.

Boys maintain speed development throughout postpuberty. As they become stronger,
they also become faster. The biggest difference between boys and girls is probably in
the area of upper-body strength because from puberty on the upper-body strength of
boys is constantly increasing.

For children involved in sport, speed gains may also relate to improved muscle coordi-
nation. As a result of multilateral training, they learn how to use their muscles and how
to coordinate them for the best efficiency. As such, speed improvement also comes from
better muscle and limb coordination. In addition, the nervous system learns to be more
selective in choosing how fast and in what manner to react to an athletic situation. As a
result of processing the signal or a game situation, the nervous system selects the action
and stimulates the necessary muscles to contract and perform the quick movement.

Scope of Speed Training

Speed training during postpubescence should become specific and relate to the needs of
the selected sport. Instructors should reduce the amount of time allotted to play games
in order to leave time for sport-specific speed training.

For any athlete who intends to climb the ladder of high performance, postpubescence
is the key rung. On one hand, athletes can still correct anything they missed during the
first two stages of development. On the other hand, failing to address the sport-specific
needs of speed training during prepubescence can drastically impair athletes’ chances of
reaching high performance. Although speed training becomes progressively more sport
specific, athletes should not totally dismiss fun and elements of multilateral training.

Most speed training has to be dynamic and performed with high intensity to con-
stantly stimulate the neuromuscular system. This type of training will result in running
with higher leg frequency and velocity.

A constant concern in speed training is for the athlete to learn to relax the antagonis-
tic muscles as the agonistic muscles contract to perform the movements. Allot special
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time for training lessons in which athletes learn how to relax and perform smooth, easy,
flowing, and well-coordinated skills or movements. This is possible by first performing
repetitions of speed work with lower velocity so the athlete can concentrate on relaxing
the antagonistic muscles. As they achieve this, they can progressively increase the velocity
until they can do the same repetition with maximum velocity. However, athletes will not
achieve this training goal in a day, a week, or even a month. Sometimes it may take one
or two years. Considering the benefits of learning to run smoothly, relax, and perform
flowing actions, it is worth the time. If athletes do not do this at this development stage,
they will run rigidly. Rigidity means higher energy expenditure and unnecessary muscle
contraction that lowers velocity.

From the later stages of postpubescence, the coach has to apply annual periodization
and planning. From this point on, the coach must organize a training program to meet
the needs of training for a well-defined competitive season. The coach will have a pre-
paratory (preseason) training phase for maintaining multilateral training and addressing
compensation work for certain muscle groups. Training is specific from the late prepara-
tory phase throughout the preparatory phase; during this time the coach or teacher uses
mostly exercises and drills that will directly improve performance. Finally, in the transition
or off-season phase of the annual plan, training is once again multilateral, informal, and
relaxing. This is the time for removing fatigue, relaxing mentally, and maintaining some
physical activity, play, and fun.

Program Design

Postpubescent speed training is more complex than what we suggest for the other two
developmental phases. In addition to speed training, athletes must train the following
elements to develop speed and movement time:

e Speed. High-velocity, high-frequency training at the highest intensity should be an
important part, approximately 60 to 70%, of the total time dedicated to speed
training.

e Movement time. Movement time is the time elapsed between the first overt move-
ment of a response and the completion of that movement (Anshel et al., 1991).
Movement time is not only a muscular reflex to a stimulus but also the ability of
the muscles to contract quickly and powerfully. Training both speed and power will
greatly improve the athlete’s ability to move a limb quickly.

* Ability to overcome external resistance. In most sports, power—the force of a muscle
contraction—is a determining factor in performing fast movements. During training
and athletic competitions, external resistance to the athlete’s quick movements
exists in the form of gravity, the equipment, the environment (e.g., water, snow,
wind), and the opponent. To defeat such opposing forces, athletes have to improve
their power. By increasing the force of muscular contraction, they can increase the
acceleration of movements and the speed to complete a skill. As part of training
to overcome external resistance, athletes must improve the explosiveness of their
kicking, hitting, throwing, and batting.

e Technique. The speed and frequency of a movement and of movement time are
often a function of technique. Acquiring an effective form facilitates performing
a skill quickly, correctly, and efficiently. Athletes must also place importance on
consciously relaxing the antagonistic muscles in order to perform a skill with ease
and coordination.

¢ Concentration and willpower. Rapid movements are facilitated by a high degree of
power. Consequently, the quickness with which the central nervous system processes
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the athletic information coming to it, the frequency of the nervous impulses, and
the athlete’s maximum concentration determine the speed of a movement. The
athlete’s willpower and maximum concentration are important factors for achieving
high speed.

Muscle elasticity. Muscle elasticity and the ability to relax the agonistic and antag-
onistic muscles alternately are important factors in achieving high frequency of
movement and correct technique. In addition, joint flexibility is an important in-
gredient for performing movements with high amplitude (i.e., long strides), which
is paramount in any sport requiring fast running. Consequently, including daily
flexibility training—especially for calf and thigh muscles—is imperative.

Table 5.4 presents a periodization model for speed training for postpuberty. Although
the table refers to many training forms, you may select only those required in your sport
of interest.

High starts are important for all team sports in which players are constantly perform-
ing quick accelerations: soccer, football, baseball, hockey, lacrosse, and basketball. The
athlete performs high starts standing, feet apart, in a ready position. At the signal, the
athlete accelerates as quickly as possible for 10 to 30 meters or yards, repeating the same
action 6 to 10 times. The instructor should give the athletes a three- or four-minute rest
interval; relaxation and easy stretching maintain muscle elasticity. High starts can be
performed separately from technical or tactical training in order to improve a fast start
or as part of a specific drill.

Acceleration training is a form of training that increases maximum acceleration to
increase maximum speed for both sprinting and team sports. Athletes can perform ac-
celeration training over 20 to 60 meters or yards four to eight times, with a rest interval
of three or four minutes. Speed endurance, on the other hand, is a form of training in
which the scope is to maintain maximum velocity over a longer distance (60-120 meters
or yards). Because this type of training is taxing physically and mentally, it is repeated
three to six times but with a longer rest interval of four or five minutes. This form of
training is important for wide receivers in football, baseball players, and track athletes.

Table 5.4 Periodization Model for Speed Training for Postpuberty

Distance of activity

Form of training (m/yd) Reps and sets Rest interval (min) Speed sessions/wk
High starts 10-30 6-10 3-4 1-2
Maximum speed 20-60 4-8 3-4 2
Speed endurance 60-120 3-6 4-5 1-2
Sport-specific speed

Accelerations 10-30 4-6 2 2-3

Decelerations 10-20 4-6 2 2

Stop and go 10-20 4-8 2 2-3
Accelerations with 10-30 4-8 2 2-3
direction changes
Dynamic training — 2-4 sets, 5-10 reps 1-2 2-4
(throwing, kicking,
jumping)

Note: Because these workouts are taxing, plan two to four forms of training per session, depending on the athlete’s potential. Spend the balance of
the sessions on technical or tactical work. Tables 5.5 and 5.6 provide examples of what types of training to perform on different days of the week.
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Athletes must do sport-specific forms of speed training, such as using a ball in most
team sports. For team sports, deceleration, or a quick stop from fast running, is as import-
ant as the ability to accelerate maximally. Because in team sports athletes rarely accelerate
in a straight line, they must perform many sport-specific forms of training with turns,
direction changes, and stop and go. The distance does not have to be long—10 to 30
meters or yards—repeated four to eight times. The rest interval is short (two minutes) to
train the athlete to be able to accelerate and decelerate not only when rested but also
in conditions of fatigue. Refer to chapter 6 for more agility drills.

In ballistic or dynamic training, athletes must perform dynamic, powerful throws,
passes, kicks, hits, and jumps; for example, 5 to 10 repetitions, in two to four sets, with a
one- or two-minute rest interval. Most team sports require these skills, for which athletes
often train under the condition of fatigue.

We must also mention two important training considerations. First, athletes do not
have to perform all forms of training in the same session. Sprinters in track and field
may perform starts and maximum speed in the same workout. However, because of its
difficulty, speed endurance is trained in its own session, separate from any other type
of training. Wide receivers in football and baseball players would train high starts, ac-
celeration speed, and accelerations with changes of directions in the same workout; in
the case of baseball, changes of direction mean running around the diamond. Speed
endurance, on the other hand, is performed on separate days and involves sport-specific
form (e.g., changes of directions).

For most other team-sport athletes, the forms of training can be combined in the
following way:

¢ One to two days per week: high start sprints, maximum speed training, and accel-
eration with changes of direction

e Two days per week: acceleration, deceleration, and stop-and-go sprints

The examples in tables 5.5 and 5.6 further clarify this. The second training consideration
is that strength and power training, as suggested in chapter 7, will help the athletes
improve maximum speed and movement time.

Table 5.5 Sample Training for Maximum Acceleration: Individual Sport

Speed Training

Monday Tuesday Wednesday Thursday | Friday Saturday Sunday
Warm-up Warm-up Warm-up Off Warm-up Warm-up Off
Starts: Maximum Speed endurance: Starts: Speed endurance:
6-10x 10-30 | acceleration: 4 x 60 m/yd 4 x 10 m/yd 2 x 80 m/yd
m/yd 6 x30 m/yd 2 x 80 m/yd 2 x20 m/yd 2x120 m/yd
Rl =4 min 4 x50 m/yd 2x120 m/yd 2 x30 m/yd 4 x 60 m/yd
3 x60 m/yd 2 x40 m/yd Rl =5 min
4 x 30 m/yd Rl =5 min
Power training RI'=4 min Power training Maximum speed: | Power training
3 x40 m/yd
3 x 60 m/yd
Rl =4 min
Note: For power training, refer to chapter 7. Power training may be performed in the morning separate from speed training.
RI = rest interval. Light stretching during RI.
93
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Table 5.6 Sample Training for Maximum Acceleration: Team Sport

Monday Tuesday Wednesday Thursday | Friday Saturday Sunday
Warm-up Warm-up Warm-up Off Warm-up Warm-up Off
T drills TA drills T drills maximum T and TA drills for | Accelerations
acceleration— | direction acceleration: speed and agility: | with turns:
deceleration: | changes, stop 6 x15 m/yd 12 x 30 m/yd 6 x 30 m/yd
10 x30 m/yd | and go: 6 x 30 m/yd Rl =4 min

16 x 3 min Rl =4 min
T drills with Scrimmage TA drills: T and TA drills Acceleration-
turns and Rl =2 min 12-14 x 1 min with turns, stop | deceleration:
direction Rl =2 min and go: 8 x 30 m/yd
changes: 8-10 x 1 min
12 x 30 m/yd
Scrimmage Ballistic or Ballistic or Scrimmage Stop and go:
Rl =2 min dynamic dynamic training Ballistic or 10 x 30 m\yd

training dynamic training | Rl =2 min

Note: On Saturday the program is performed individually (i.e., outside of the gym or ice arena). Add power training on Monday, Wednesday, and
Friday per examples in chapter 7. You may organize power training on Monday, Wednesday, and Saturday mornings separate from specific training.

T = technical; TA = tactical; RI = rest interval.
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As mentioned previously, from postpuberty on, the coach or instructor can start using
annual periodization models. At this stage, athletes start to participate in more formal
competitions, and training must follow a structured program. Instructors must base such
a program on the concept of periodization, as in figures 5.1 through 5.3.

Figures 5.1 and 5.2 show that the progression for speed training starts from short-dis-
tance repetitions, in which the athlete seeks best form and maximum velocity for that
development stage. When athletes reach their maximum velocity and best form for their
particular stage of development, they should progressively increase distance up to that
required in the chosen sport or in a dash race.

In team sports, the longest distance that athletes must run with maximum velocity
depends on the position they play on the team. For instance, wide receivers or base-
ball players run with maximum velocity up to 80 meters or yards. In soccer, distance
decreases to 40 to 60 meters or yards, whereas in basketball the distance is not longer
than 15 to 20 meters or 16 to 22 yards, unless the athlete returns to his own basket with
the same velocity. Irrespective of how far the athlete runs with maximum velocity, the
instructor should organize special sessions for speed training that follow the concept of
periodization and incorporate elements of maximum speed, speed power, and speed
endurance. These types of training programs will make an athlete a fast runner who has
good acceleration.

For team sports, the ability to accelerate quickly is not sufficient. The players have to
be able to change direction and decelerate quickly so they can turn around and imme-
diately accelerate in another direction. The stronger the legs, the faster an athlete can
accomplish this. Therefore, an athlete should participate in strength training simultane-
ously with speed training.

In a 100-meter standard dash, an athlete does not achieve maximum velocity at once, and
the running velocity is not the same throughout the race or run. From the start it takes an
athlete four to five seconds to build up to the highest speed, which depends on leg power.
Analysis of a 100-meter dash illustrates that athletes reach peak velocity at the 50- to 60-meter
mark and maintain it up to 80 meters. From that point on, athletes tend to decrease velocity.

www.ketabdownload.com



Figure 5.1 Periodization Model for Speed Training for Postpuberty
Month Oct | Nov | Dec |Jan | Feb | Mar | Apr | May |Jun |Ju| Aug | Sep
Training Preparatory Competitive Transition
phase
Types of | Long tempo | Short tempo | Reps 20-40 | Reps Reps 40 m/ydto | Other
speed 8-12 times | 8-12 times m/yd at 40-60 m/yd 60-80 m/ | full distance, | physical
training, 400-200 200-100 95-100% at 95-100% yd or over- activities
distance, | m/yd at m/yd at Low starts at 90- distance Play/games
and 50% 60-70% of 10-15m 100% without or
percentage at 80-100% Starts of | with starts
of max. 20-40 m
velocity at
90-100%
Speed Anaerobic endurance Maximum speed Maximum speed,
training maximum acceleration,
speed endurance
Power Power endurance Starting power Starting power, power AA
training endurance

Note: Annual plan for speed training for a postpubescent sprinter, where peak performance must be reached in June and July. AA = Anatomical

adaptation

Figure 5.2 Periodization Model for Speed Training for Late Postpuberty

Month Oct | Nov | Dec Jan | Feb | Mar | Apr | May |Jun |Ju| Aug | Sep
Training Preparatory Competitive | T | Preparatory Competitive Transition
phase
Types of |Long Short Reps Reps Short Reps | Reps 40 m/ Other
speed tempo tempo 20-40 40-60 tempo |40-60 | 60-80 |ydto full | physical
training, | 400-200 | 200-100 m/yd at m/yd 200m/ | m/yd | m/yd |distance, | activities
distance, |m/ydat |m/yd 95-100% at yd at at at 95- | or over Play/
and per- | 50-60% 95- 75% 95- 100% | distance | games
centage 100% 100% without
of max. or with
velocity starts
Speed Anaerobic endurance | Maximum speed /| Anaer- | Maximum Maximum
training Maximum acceler- obic speed accelera-
ation endur- | Maximum ac- tion
ance celeration Maximum
speed
Speed
endur-
ance
Power Power endurance Starting power / Power | Starting power | Starting | AA
training endur- power
ance Power
endur-
ance
Notes: Annual plan for speed training for a late postpubescent child.
T = Transition phase
AA = Anatomical adaptation
95
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Figure 5.3 Periodization Model for Speed Training for Postpuberty for a Team Sport

Month May |June |July | August | Sept | Oct | Nov | Dec |Jan | Feb March | April
Training phase | Preparatory Competitive Transition
Types of Long Short Short reps Maintain maximum speed and Other physical
speed training, |tempo tempo 20-30 m/yd at | acceleration activities
distance, and 600 mat |100 90-100% play/games,
percentage 50% m-200 Specific drills outdoor
of maximum 400 mat |at65% 20-90 sec at activities
velocity 60% 95-100%
Speed training | Anaerobic endurance | Maximum speed: turns, Maintain maximum

stop and go, direction speed using specific drills/

changes scrimmages
Power training | Power endurance Power: acceleration and Maintain power: AA

deceleration acceleration and

deceleration

Note: The league games are planned for October-February (i.e., basketball, volleyball, hockey, etc.).
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In the early part of the race, high acceleration depends on power and speed power, whereas
from 70 to 80 meters on, speed endurance is required to maintain the velocity. This brief
analysis of sprinting speed shows that speed training is slightly more complicated than it may
look. The instructor must know the three segments that compose a race, what is required
for athletes to perform well in each segment, and which elements of speed (acceleration,
maximum speed, and speed endurance) athletes must train to become fast runners.

Figure 5.1 illustrates a periodization model of an annual plan for speed training for
a postpubescent athlete. In this example, the athlete must reach peak performance in
June and July. At the top of figure 5.1 are the months of the year and the structure of the
training phases. Below that are the types of speed training, distance, and percentage for
a given segment of the plan. The program starts with long tempo, or a type of training
in which the athlete does repetitions of 400 meters at the beginning and 200 meters at
the end, repeating this 8 to 12 times at 50 percent of maximum velocity. The scope of
this type of training is developing an aerobic—anaerobic base. The same training scope is
planned in the next segment of the preparatory phase (late November to mid-January),
but the velocity is higher: 8 to 19 repetitions at 60 to 70 percent of maximum velocity.

On the base created between October and mid-January, athletes progressively increase
speed training to peak for the months of June and July. Maximum velocity should be
developed by starting at short distances in late January and February and progressively
increasing to full distance as competitions approach.

The distance that athletes repeat to increase maximum velocity depends on the form
of running. In fact, running form dictates the distance and the number of repetitions
the athlete performs. In the early part of the sprinting phase, athletes repeat distances
of 15 to 20 meters, which requires them to keep a relaxed and correct form. When the
athletes cannot maintain form, they are fatigued and lose the power of fast running.

When athletes can maintain form for 30 to 40 meters, the coach can plan repetitions
of longer distances (40-60 meters)—in our example, from early March to mid-April. At
the same time, the coach can plan low starts of short distance (10-15 meters) with 80
to 100 percent of maximum power and speed. Always demand good form.

After three months of speed training with short and medium distances, athletes can
start to perform repetitions of 60 to 80 meters or yards. The coach can extend the distance
when athletes are able to maintain maximum velocity with good form. From this point
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on, throughout the competitive phase, the athletes perform full distance or distances
longer than the racing distance (i.e., overdistance) to develop maximum velocity and
speed endurance.

From April through July, the number of repetitions depends on how much work the
athlete can tolerate and the fatigue level she experiences. As competitions approach, it
is better to undertrain than to overtrain the athlete. Maximum velocity is possible only
when the athlete is rested, fresh, and unstrained.

The lowest two rows of figure 5.1 show the types of speed and power training the
athlete must develop throughout the year if she expects to perform well in June and July.
You do not have to rigidly apply the plan suggested in figure 5.1. Climatic conditions
and athletes’ training potential may necessitate some changes. However, irrespective of
changes in the plan, do follow the suggested progression and type of training.

The difference between figure 5.1 and figure 5.2 is that the plan in figure 5.2 includes
two competitive phases: indoor competitions from January to early March and outdoor
races from late May to the end of July. Between these two phases are two weeks of tran-
sition in mid-March. The progression for each peak is similar to that in figure 5.1 except
that each phase is shorter so that two peaks are possible. All of the other elements of
training are similar to those in figure 5.1.

The plan illustrated in figure 5.3 is similar to that illustrated in figure 5.1: the same
regression from long tempo to short tempo, culminating with specific speed for Au-
gust and September. During these last two months of the preparatory phase, athletes
do most speed training by repeating specific technical and tactical drills or by doing
speed-specific training for team sports (e.g., turns, changes of direction, and stop and
go). This type of speed training has to train the players for playing a game, which is
dynamic, and for quick changes of speed, from jogging to maximum acceleration. The
progression for power training has to support gains in specific speed that the player
must maintain throughout league games. You can easily adapt the example in figure
5.3 to team sports in which the competitive phase is in the spring and summer months
(e.g., soccer, baseball). In such a case, plan the preparatory phase for the fall and winter
months and the sport-specific speed and power training for March and April.

Exercises

In this chapter we present 26 exercises and games that will help young athletes develop
speed. These exercises are appropriate for all ages. Keep in mind that the instructor or
coach should insist on good running form while athletes are performing the relays in this
chapter (see “Teaching Correct Running Technique earlier in this chapter”) and should
emphasize skills over winning.

One final point: When it comes to developing training speed, you don’t have to do
what is new but rather what is necessary. Many fallacies exist in speed training, from
running techniques to equipment. To improve speed, we need to focus on improving
strength and power by following a progressive, periodized strength-training program
that is age specific and by applying full-body running and jumping drills with proper
technique that challenge the neuromuscular system to react faster, contract muscles
forcefully, and improve coordination. Relays and races, such as some of the exercises in
this section, encourage competition and help keep fast runs fast as athletes try to out-
run the other team. Speed training for kids should be fun and invigorating and—most
importantly—help them improve performance in their chosen sport, be it individual
or team sports. This can be achieved by performing some foundational exercises that
require little equipment and that can be performed indoors or outdoors.

www.ketabdownload.com

Speed Training

97



Conditioning Young Athletes

File Relay
Focus: running form, velocity A

1. Organize a group of players in two or more relay
teams of 8 to 10.

2. Players stand behind the starting line. At the instruc-
tor's signal, the first player in each line runs as fast
as possible up to a cone placed 10 meters or yards in
front of each team. v

10ydorm

3. After turning around the cone, the player runs back
toward the starting line and touches the hand of the
next player in line. No player can start his run before
touching hands.

4. When a player finishes running, he goes to the back
of the line.

5. The winning team has to finish the relay faster than
the other teams, and the players must be lined up in
the order in which they started the relay.

6. You can organize relays so that the players perform
skills such as running, carrying a ball, rolling a ball all
the way, or hopping.

Slalom Relay
Focus: fast running with turns around cones A

1. This relay is organized like the File Relay except that
players perform a slalom run around several cones

placed in front of each team in single file.
10 yd
2. As in the File Relay, players can run, dribble a ball, or i

carry a medicine ball or any other object.

3. The rules of the File Relay apply to any relay race.
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Speed Training

Fox and Squirrel
Focus: quickness, reaction time
1. Designate one fox and one squirrel.
2. The remaining children pair up
and hold hands, facing each
other with arms raised. They %
are designated as trees and

spread out around the play Trees
area. &f

3. The fox chases and attempts
to tag the squirrel. The squir- &)
rel can avoid being tagged by

hiding in a tree. If the squirrel

hides in a tree, the person fac-

ing the squirrel's back becomes

the squirrel. %
4. The game proceeds until each %

player has had a turn at being

either the fox or the squirrel.

Partner Tag
Focus: quick reaction time, fast running around a circle
1. Designate one tagger and one chasee. The remaining participants pair up and form a circle.
2. The tagger chases the chasee. If the tagger tags the chasee, they reverse their roles.

3. If the chasee joins a pair before being tagged, the player she taps on the shoulder becomes the
chasee.

4. If the tagger begins to tire, the instructor designates a new tagger.

O O O O
O O

© 00 °
©0

O
O
O
O
O O O O
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Octopus Tag

Focus: reaction time, high speed with changes of direction

1. Form a large group of 20 to 30 participants. Designate one or two participants
as the octopus. The remaining participants line up against one wall.

2. The octopus yells “Octopus!” and the participants run to the opposite wall.

3. If the octopus tags a participant, the participant turns around on one foot to

help tag others.

4. Game ends when all participants have been tagged.

X X X X

X

Player becomes
octopus after

being tagged
X

X

Arm Swing

Focus: arm drive, arm coordination

1. Stand with the feet parallel and six inches (15
cm) apart. Bend the elbows approximately 90
degrees.

2. Without changing the position of the body
and elbow angle, swing the arms forward and
backward. The shoulders should be down and
relaxed while swinging the hands up to the

level of the face.
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Speed Training

Standing Start

Focus: quick acceleration from a standing position

1. In many sports, especially team
sports, the ability to accelerate
quickly is desirable. Standing start
drills, therefore, train athletes to
quickly start a fast acceleration in
a given direction. Stand with the
feet apart in a ready position.

2. At the instructor's signal, the play-
er attempts to quickly accelerate in
the desired direction.

Variation

Perform the same exercise with turns
around a cone or a series of turns or
slalom around four or five cones.

Falling Start
Focus: quick acceleration from a falling-forward position
1. Begin in a standing position.
2. At the command “On your mark,” move to the start line.

3. At the command “Set,"” place one foot back and the opposite arm forward, with both arms
at approximately 90-degree angles. The body should be about to tip over from a slightly for-
ward-leaning position.

4. At the command “Go," swing the forward arm back vigorously and the back arm forward and
drive the back leg through to make the first stride.

101
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Quick Steps
Focus: quick acceleration with short and quick steps
1. Take either the standing or falling starting position.

2. Perform quick steps from the start for 10 to 15 meters or yards, always land-
ing the front foot below the knee of the front leg. This will result in an acceler-
ation with short and quick steps.

High Knees
Focus: calf and hip flexor strength

1. Walk, driving the knee of the front leg above horizontal and rising up on the
toes of the supporting leg.

2. Bend the arms 90 degrees and drive them back and forth in coordination with
the legs.

3. Do repetitions of 20 to 25 meters or yards.
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Harness Running
Focus: arm drive, leg power development

1. The instructor or partner places a rope or ribbon around the athlete's shoulders
under the armpits (like a rucksack).

2. The instructor or partner holds the ends of the rope and opposes the athlete’s
forward drive with a slight resistance.

3. To overcome the resistance, the athlete has to push forcefully against the
ground, slightly inclining forward and driving the knees forward powerfully.

4. Repeat for a 10- to 15-meter or yard run.

Big Steps
Focus: leg power, long strides

1. The athlete begins in a standing position.

2. The instructor makes 10 to 15 marks or circles
on the ground at a distance that will force the
athlete to perform big steps (strides).

w

. The athlete performs long strides and always
places the feet in the circles. When finished,
the athlete walks back to starting point.
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Conditioning Young Athletes

Acceleration Run

Focus: fast acceleration
1. Begin standing, one leg forward, in a ready position.

2. Repeat acceleration runs by sprinting as fast as possible
while observing good form: running tall, arms and legs co-
ordinated, arms bent, heels coming up to the buttocks, eyes
forward, shoulders relaxed.

Beanbag Relay
Focus: acceleration, deceleration, leg power
1. Two teams line up single file facing each other, a maximum of 65 feet (20 m) apart.

2. The front athlete from one team runs with a beanbag and hands it off to the front athlete of the
other team, who becomes the next runner. The first athlete sits down at the back of the line.

3. The relay ends when all members have run with the beanbag and are seated.

Beanbag Shuttle
Focus: fast acceleration

1. A run-and-fetch game with teams run-
ning to pick beanbags out of a box. Cre-
ate two lines with an even number of iy
players lined up in single file. Place the
box of beanbags directly in front of each
team, at a distance of 20, 30, or 40 me-  y y x X 5
ters (66, 98, or 131 ft).

2. The first runner takes a beanbag and
places it in a box. The next player runs
to the box as fast as possible, picks up
the bag, and returns to her team, giving
the beanbag to the next player in line.
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3. The game ends when the last team
member gets the beanbag and r