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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’simportant 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



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-
signh 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.

Preface
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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.,
2001). Although the jury is out on the precise effect of obsessive gaming on health,



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:

e It promotes healthy living with an emphasis on building skills, strength, and en-
durance.

e |t improves mental health and focus.

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

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

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

= |t emphasizes fitness and fun because each player gets equal playing time.

e It 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:

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

< It 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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e It 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.

e |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
o 18
< Specialized training
16
14
10 Multilateral
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.

e 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.

e The athletes who specialized at a much earlier age achieved their best performances
at a junior 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.

e 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:

e A decrease in motor skill development because focus shifts from general develop-
ment to sport-specific programming
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e 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

e 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 a