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The benefits of strength training for youth are clearly documented. Yet teachers, fitness
instructors, and youth coaches are often not sure how to proceed, and they end up watering
down adult versions of strength-training programs.That is definitely not the way to go. But
authors Avery Faigenbaum and Wayne Westcott, with their 50 years of combined experience in
teaching youth strength-training classes and coaching, can tell you the way to go—and back it
with the most current research on instructional techniques and program design for youth.The
authors guide you in designing efficient, enjoyable, productive, and practical programs for kids
ages 7 to 18 and of varying abilities. You will focus first on broad-based, balanced muscle
development and then move into comprehensive, sport-specific, and age-specific strength-
training programs.In addition, Youth Strength Training will teach youproductive protocols for
warming up, cooling down, and enhancing joint flexibility;proper exercise technique for 111
resistance exercises using weight stack machines, free weights, medicine balls, elastic bands,
and body-weight resistance;how to incorporate periodization and long-term planning; andhow to
provide effective instruction to youth.Youth Strength Training is the definitive source to guide you
in designing and overseeing the programs of the kids you work with, whether you’re in a school,
fitness center, or home setting. If you want to see high rates of strength development with few
overuse injuries, rely on Youth Strength Training.

About the AuthorAvery D. Faigenbaum, EdD, CSCS, is a professor in the department of health
and exercise science at the College of New Jersey. Dr. Faigenbaum is a leading researcher and
practitioner in pediatric exercise science, with nearly 20 years of experience in working with
children and adolescents. He has authored more than 100 scientific articles, 20 book chapters,
and 7 books related to youth fitness and conditioning. In addition, Dr. Faigenbaum has lectured
nationally and internationally to health and fitness organizations and has developed youth
fitness programs for YMCAs, recreation centers, physical education classes, and after-school
sport programs.Dr. Faigenbaum is a fellow of the American College of Sports Medicine and of
the National Strength and Conditioning Association. He is also a member of the International
Scientific Advisory Committee and was a member of the Massachusetts Governor's Council on
Physical Fitness and Sports for 7 years.Wayne L. Westcott, PhD, CSCS, is a fitness research
director at the South Shore YMCA and adjunct professor of exercise science at Quincy College,
both in Quincy, Massachusetts. He has served as a strength-training consultant for Nautilus, the
United States Navy, the American Council on Exercise, the President's Council on Physical
Fitness and Sports, and the YMCA of the USA. He has also been an editorial advisor for many
publications, including Physician and Sportsmedicine, Fitness Management, On-Site Fitness,
Prevention, Shape, and Men's Health. He has authored or coauthored 23 books on youth



strength training worldwide and has helped numerous colleges, schools, YMCAs, and fitness
centers develop youth strength-training programs.--This text refers to the paperback edition.
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info@humankinetics.co.nzIt is with great appreciation that we dedicate this book to the hundreds
of boys and girls who have participated so enthusiastically in our strength training programs, to
their most accommodating parents who genuinely appreciated the importance of developing a
strong musculoskeletal system at a young age, and to all the fitness professionals and physical
education teachers with whom we have worked to help youth understand the value of regular
strength training as a lifestyle choice.FOREWORDI am pleased to introduce Avery Faigenbaum
and Wayne Westcott’s book Youth Strength Training: Programs for Health, Fitness, and Sport.
Their first book on this topic (Strength & Power for Young Athletes), published in 2000, was



groundbreaking because it introduced the principles as well as the practical aspects of
developing safe and effective strength-training programs for children and adolescents.Using the
2000 book as its foundation, this new edition presents a large scope of new information on youth
strength-training programs. This reflects the growing interest and research in this area as well as
the experience of strength and fitness professionals in the training of young athletes. Although
much has been learned in the intervening years, it is still apparent that teachers and coaches
need to follow the age-appropriate strength-training guidelines that Drs. Faigenbaum and
Westcott present in this well-researched text.The International Olympic Committee’s Consensus
Statement on Training the Elite Child Athlete, which was published in March of 2008 in the
Clinical Journal of Sports Medicine, is a summary of the available scientific information
regarding training elite child athletes. This consensus statement notes the need for further
research in this area because there is increased emphasis on systematic training and
participation in organized sports by children and adolescents. Despite this worldwide trend and
concerns about the safety and efficacy of sport conditioning for this age group, the authors have
provided sensible and specific exercise guidelines for youth strength training based on their two
decades of research on this topic.Youth Strength Training: Programs for Health, Fitness, and
Sport contains the most current scientifically based information on strength and power training
for young athletes. This new edition is even more detailed and specific in its recommendations
for developing enjoyable and effective strength-training programs for youth of all abilities.
Although the focus of this book is on the training of young athletes, the principles embodied here
can be used for any child or adolescent as part of a general conditioning and fitness program.I
highly recommend this book for anyone involved in the training of children and adolescents. It is
a valuable resource that you will turn to frequently for assistance in designing youth strength-
training programs.Lyle J. Micheli, MDO’Donnell family professor of orthopaedic sports medicine
Children’s Hospital Boston, Harvard Medical SchoolDirector of Division of Sports Medicine
Children’s Hospital BostonPast president of American College of Sports
MedicineACKNOWLEDGMENTSIt is a great privilege to acknowledge the many gifted
individuals who so generously gave their time and talents in helping us write this book. We are
most grateful for the professional leadership at Human Kinetics. We especially appreciate the
editorial expertise of Melissa Feld and the superb photography skills of Neil Bernstein. We thank
Gabrielle Burgess, Gary Burgess, Andrew DeLacey, Lisa DeLacey, and Jennifer DeLacey for
demonstrating correct exercise technique for the photos. We are also indebted to the parents of
the models, Gary and Diane Burgess and Brian and Lynn DeLacey, for their unwavering support
of our youth strength-training programs and extraordinary assistance during the photo
sessions.We are particularly grateful to registered dietitian Debra Wein for her nutrition advice
and Rita LaRosa-Loud for her innovative leadership in our youth strength-training classes. We
appreciate the support from Patrick Mediate, Jim McFarland, and Tracy Radler, who allowed us
to use their weight rooms and gymnasiums as our research labs. We especially thank Ralph
Yohe and the directors of the South Shore YMCA for our state-of-the-art youth strength-training



facility.We thank the many student interns who have provided outstanding exercise instruction
and research assistance in our youth strength-training programs. Finally, we sincerely appreciate
the support of Dr. Lyle Micheli and his sports medicine staff at Boston Children’s Hospital for our
youth strength-training programs over the past 20 years.INTRODUCTIONOur first edition of
Youth Strength Training: Programs for Health, Fitness, and Sport presented the physiological
and psychological benefits associated with regular resistance exercise in boys and girls 7 to 15
years of age. In the nine years since the publication of the first edition, we have completed more
research studies, compiled more data, taught more unfit children, worked with more youth
athletes, and presented more pertinent information in the area of muscular conditioning
programs for young people. One of the most compelling reasons for youth strength training is the
development of a strong musculoskeletal system that can withstand the rigors of sport
participation as well as ward off the degenerative effects of the aging process. We now know that
the time to build bone is during the preteen through teenage years and that children who
regularly perform resistance exercise increase bone mineral density several times as fast as
those who do not strength train.Another health benefit of youth strength training is improved
body composition, which is particularly important in light of the present epidemic of childhood
obesity. One out of three children is challenged by excessive body fat, and these boys and girls
are poorly suited for both endurance-type exercise and fast-paced athletic activities, which they
typically avoid at all costs. Fortunately, they generally enjoy performing resistance exercise, most
likely because they compare more favorably with their lighter peers and they find the training
effects highly reinforcing (that is, they look better, feel better, and function better).When it comes
to sport participation, few things rival resistance exercise for reducing risk of injury and
enhancing athletic performance. Tiger Woods is a perfect example of this, as are the members
of the women’s cross-country team at Notre Dame High School in Hingham, Massachusetts.
Over a four-year period, these female athletes combined their running workouts with sensible
strength training under our supervision. The results were remarkable. The superbly conditioned
Notre Dame teams (15 varsity runners and 15 junior varsity runners) won four consecutive New
England cross-country championships and had only one injury during the entire four years of
competition. Contrary to the misconceptions that strength training increases the potential for
injury and decreases endurance performance, the facts are that properly executed strength
exercise enhances running economy and reduces the risk of muscle overuse and imbalance
problems.Although our first book focused on the safety and effectiveness of youth strength
training, we now have new research for designing more efficient, enjoyable, productive, and
practical programs of strength exercise for young people of various ages and abilities. In addition
to our studies on workout frequency, exercise sets and repetitions, and related training
components, we have examined other factors that affect program design for both sport
conditioning and general fitness for essentially all boys and girls. In fact, the primary focus of this
book is to help physical education teachers, coaches, and parents provide the best program of
resistance exercise for youth to develop a functional level of strength fitness and a desirable



body composition. Our research indicates that improving these physical characteristics is
reinforcing to all young people regardless of size, shape, or athletic abilities.In addition to
producing more effective and efficient strength-training programs, our new research has led to
the development of more productive protocols for warming up and cooling down, more
acceptable procedures for enhancing joint flexibility, and more innovative means of incorporating
resistance exercises into physical education classes, sport practice sessions, and exercise
facilities at YMCAs, fitness centers, and home settings. Recently, we implemented a strength-
training program with medicine balls at a local high school. The results were so impressive and
the students enjoyed the program so much that this program is now part of a statewide physical
education curriculum in 1st through 12th grade. This school is now ranked as one of the top
schools in the state for physical fitness assessment scores.We have also expanded our
information in the areas of nutrition and recovery to maximize the beneficial effects of strength
exercise for all children as well as to minimize the risks of overtraining in young athletes.
Emphasis is placed on a broad base of balanced muscle development for every boy and girl,
and the secondary objective is performing more specific strength-training protocols for youth
who participate in various sports and recreational activities. Once they achieve an acceptable
level of overall muscle conditioning, youth sport participants will find more comprehensive
strength-training programs for numerous athletic activities within the general categories of power
sports, jumping sports, striking sports, and endurance sports.Teachers, coaches, and parents
who incorporate our latest muscular conditioning programs should see high rates of strength
development and few overuse injuries among their young trainees. Because children are not
miniature adults, we do not simply offer a watered-down version of adult strength-training
programs. In fact, children of various ages and developmental levels respond best to specifically
designed protocols of resistance exercise. We therefore present age-specific strength-training
programs for students in elementary school (7 to 10 years), middle school (11 to 14 years), and
high school (15 to 18 years). Because children experience varying rates of physiological
development, we provide guidelines for individualizing the general exercise protocols within
each age group. We also present a specially designed section on athletic conditioning for a
variety of sports. The information is comprehensive, and the organization is easy to understand
and apply.Based on our combined 50 years of experience in teaching youth strength-training
classes and coaching all kinds of athletes, as well as our research on instructional techniques,
we devote an entire chapter to the art and science of educating and motivating young people to
properly perform resistance exercise. Toward this end, we place a strong emphasis on exercise
selection and performance, as evidenced by the clear illustrations and precise descriptions of
more than 100 resistance exercises using weight stack machines, free weights, medicine balls,
elastic bands, and body-weight resistance.We believe that proper exercise technique is the most
critical concern in presenting and instructing youth strength-training programs. Although the
number of exercises, sets, and repetitions youth perform are important aspects of workout
design, how they perform each exercise, set, and repetition has even more impact on the safety



and success of their training sessions. And that is the underlying theme throughout this book:
training for the right purpose and purposely training in the right manner to maximize
musculoskeletal development and minimize risk of injury in children and young athletes. If you
are interested in childhood obesity, youth fitness, or sport conditioning, then Youth Strength
Training: Programs for Health, Fitness, and Sport is the definitive text for implementing efficient
and research-based exercise programs for your children, physical education classes, and sport
teams.PART IFITNESS FUNDAMENTALS1READY TO TRAINChildren and adolescents need to
participate regularly (i.e., most days of the week) in 60 minutes or more of moderate to vigorous
physical activity that is developmentally appropriate, enjoyable, and varied. While aerobic
activities such as swimming and bicycling are generally recommended for youth, scientific
evidence and clinical impressions indicate that strength training can offer unique benefits for
boys and girls provided that age-appropriate training guidelines are followed. With proper
guidance and instruction, regular participation in a youth strength-training program can have
favorable effects on musculoskeletal health, body composition, cardiovascular risk factors,
fitness performance, and psychological well-being. Furthermore, a stronger musculoskeletal
system will enable youth to perform life’s daily activities with more energy and vigor and may
increase young athletes’ resistance to sport-related injuries.During our youth, physical activity
did not involve a conscious decision to engage in planned exercise; rather, it was what we did on
a regular basis before, during, and after school. Regular physical activities that involved running,
jumping, lifting, balancing, throwing, and kicking not only kept our bodies healthy, fit, and strong,
but were important for our cognitive, motor skill, and social development. But today, youth seem
to spend more time in front of televisions and computer screens than at the playground. The
bottom line is that a sedentary lifestyle during childhood and adolescence may increase the risk
of developing some chronic diseases such as heart disease, diabetes, and osteoporosis later in
life. Thus, it is even more important to encourage youth to be physically active on most days of
the week as part of play, recreation, physical education, sports, and transportation.Physical
education teachers, youth coaches, and fitness instructors need to create opportunities for boys
and girls of all abilities to be physically active. While organized sport programs certainly have
their place, participation in physical activity should not begin with competitive sport; it should
evolve out of preparatory conditioning that includes strength training. That is, children should
participate in a variety of physical activities that enhance their motor performance skills and
improve their musculoskeletal strength in order to better prepare them for the demands of daily
sport practice and competition. Focusing entirely on specific sport skills at an early age not only
limits the ability of children to succeed at tasks outside a narrow physical spectrum but also
discriminates against children whose motor skills develop at a slower pace.Our youth fitness
pyramid (figure 1.1) illustrates the importance of first preparing the musculoskeletal systems of
youth for the demands of more vigorous physical activity and sport competition through regular
participation in general exercise and what we call FUNdamental fitness conditioning. Unlike
other physical activity pyramids that focus on early sport participation, the youth fitness pyramid



highlights the importance of FUNdamental fitness conditioning (which includes strength, power,
aerobic, flexibility, and agility exercises) before sport-specific training and competition. Enjoyable
youth programs that develop both health- and skill-related components of physical fitness will be
more likely to spark a lifelong interest in physical activity and sport.Figure 1.1 Youth fitness
pyramid.You’ve probably heard that children should not train with weights because it doesn’t
work, places too much stress on growing muscles, or is dangerous. Categorically, all of these
reasons are misconceptions. As you are undoubtedly aware, strength-building exercise can be
beneficial to growing boys and girls. However, because children are not miniature adults, you
must progress cautiously when training young people. Over the past several years, research has
clearly demonstrated that strength exercise is a safe, effective, and efficient means for
conditioning young muscles, as long as certain safety precautions are in place. Fortunately, all
the boys and girls in our program have increased their muscular strength, and not one has had
an exercise-related injury. This is most likely due to the careful supervision that we provide to all
our strength-training participants.Others also recommend strength training for young people.
Several medical and fitness organizations, including the American Academy of Pediatrics, the
American College of Sports Medicine, the American Council on Exercise, the British Association
for Sport and Exercise Science, the Canadian Society for Exercise Physiology, the National
Association for Sport and Physical Education, and the National Strength and Conditioning
Association, have published guidelines for youth strength training. That’s a pretty impressive list
of supporters for youth strength training.Furthermore, the American Alliance for Health, Physical
Education, Recreation and Dance developed a comprehensive school-based program called
Physical Best, which enhances young people’s ability to perform physical activities that require
aerobic fitness, joint flexibility, and muscular strength. By incorporating components of health-
related physical fitness into the elementary and secondary school curricula, school-age youth
will gain the knowledge and confidence they need in order to be physically active adults. In
addition, strength training during childhood and adolescence may provide the foundation for
dramatic gains in muscle strength during adulthood. Thus, the key issue is not only appreciating
the potential health-related benefits of strength training for youth but understanding how to
provide children and adolescents with the skills, knowledge, attitudes, and behaviors that lead to
a lifetime of muscle-enhancing physical activity.What’s more, regular participation in a youth
strength-training program can have a favorable impact on skill-related fitness components,
including power, speed, balance, coordination, agility, and reaction time. Although a high degree
of skill-related fitness is not a prerequisite for a lifetime of physical activity, confidence and
competence in the ability to perform skills that require balance, coordination, and power can
indeed contribute to a person’s health and fitness throughout both youth and adult years. For
example, since strength training can enhance muscular strength and muscular power, which are
required for success in all sports including tennis, basketball, and track, it is likely that youth who
strength train will perform better than those who do not strength train.Moreover, as sport
performance improves, the activity will become more enjoyable and therefore participants will be



more likely to stick with it. Thus, unlike other modes of exercise training that typically isolate
fitness components, strength training provides physical education teachers with an opportunity
to integrate health- and skill-related fitness components into a comprehensive physical
education program in which all children can feel challenged while they enhance both health- and
skill-related fitness abilities (see table 1.1). While it is important not to overemphasize skill
development, we believe the best approach is to teach all students to recognize the value of
both health- and skill-related fitness components.Strength training provides physical education
teachers with an opportunity to integrate health- and skill-related fitness components into a
comprehensive physical education program in which all children can feel challenged while they
enhance both health- and skill-related fitness abilities.Table 1.1 Components of FitnessStrength
Training Versus Weightlifting, Powerlifting, and BodybuildingStrength training is different from
weightlifting, powerlifting, and bodybuilding. By definition, strength training is a planned and
structured means of exercising with appropriate resistance that a participant gradually
progresses as the musculoskeletal system becomes stronger. Children and adolescents can
perform strength training with a variety of equipment, such as weight machines, free weights
(barbells and dumbbells), elastic bands, medicine balls, or body weight alone. Properly
designed and supervised youth strength-training programs should involve enjoyable activities in
which every participant gains strength and experiences success in a safe and supportive
exercise environment.Weightlifting and powerlifting are competitive sports in which participants
typically train with moderate and heavy weights in order to maximize gains in muscle strength
and muscle power. In the sport of weightlifting, athletes perform the clean and jerk and snatch
exercises; in the sport of powerlifting, athletes perform the squat, bench press, and deadlift
exercises. Bodybuilding is a competitive sport in which the goal is to maximize gains in muscle
size, symmetry, and definition. Although many of the exercises that weightlifters, power-lifters,
and bodybuilders perform are described in this book, we focus on the principles and programs
for designing progressive youth strength-training programs that are fundamental for all school-
age youth. Model programs for young competitive lifters are available through professional
organizations such as USA Weightlifting. Other terms commonly used in designing youth
strength-training programs are defined in table 1.2.Properly designed and supervised youth
strength-training programs should involve enjoyable activities in which every participant gains
strength and experiences success in a safe and supportive exercise environment.FUNdamental
FitnessThere are two broad categories of youth, and both need strength training to develop and
enhance fundamental locomotor (e.g., running), nonlocomotor (e.g., lifting), and manipulative
(i.e., throwing) skills that are the components of most games and sports. The larger category
consists of those boys and girls who engage in little physical activity on a regular basis. Unlike
children in earlier generations, they don’t do many physical chores, don’t play backyard sports,
don’t have many physical education classes, and don’t engage in much vigorous activity. Sadly,
increasing urbanization has resulted in a lack of safe play areas, and many boys and girls spend
most of their free time in passive pursuits such as watching television, playing video games, or



surfing the Internet. This lack of regular physical activity has contributed to the unabated
increase in the prevalence of obesity among children and adolescents. Over the past three
decades, the prevalence of childhood obesity has more than doubled for adolescents and has
more than tripled for children. And the likelihood that an obese child will become an obese adult
is both real and alarming.Table 1.2 Definition of Common TermsSince obese youth may lack the
motor skills and confidence to be physically active, they may actually perceive physical activity
to be discomforting and embarrassing. Thus, these youth desperately need strength training to
condition their muscles, tendons, ligaments, and bones because a fundamental level of
musculoskeletal fitness is essential for youth to experience and enjoy a physically active lifestyle.
Although strength training is not often associated with a high caloric expenditure, obese youth
are less willing and often unable to participate in prolonged periods of moderate to vigorous
aerobic exercise. Not only does excess body weight hinder the performance of weight-bearing
physical activity such as jogging, but the risk of musculoskeletal overuse injuries is also a
concern.Strength training provides obese youth with a positive activity that enables them to
enjoy purposeful exercise, experience personal improvement, and train cooperatively with
friends in a supportive setting and exciting atmosphere. Observations from our youth strength-
training centers suggest most obese children and adolescents find strength training activities
enjoyable because this type of exercise is not aerobically taxing and provides an opportunity for
all youth, regardless of body size, to experience success and feel good about their performance.
Furthermore, since obese youth tend to use the heaviest weight loads, they typically receive
unsolicited feedback from their peers who are often impressed with the amount of weight they
can lift. The first step in encouraging obese children and adolescents to exercise may be to
increase their confidence in their ability to be physically active, which in turn may lead to an
increase in regular physical activity, a noticeable improvement in muscle strength, and exposure
to a form of exercise that can be carried into adulthood. Our review of the literature, which was
published in the President’s Council on Physical Fitness and Sports Research Digest, clearly
indicates that participation in a supervised program of strength exercise can make a world of
difference in a child’s life.The other category of young people consists of the sport participants.
These are the kids who play soccer; do age-group swimming; take dance, gymnastics, and
skating lessons; and participate in other organized sport activities. Although they get plenty of
physical exercise, they also need a general program of strength training to ensure balanced
muscle development and lower their risk for overuse injuries. Basically, children should have
good overall strength before engaging in competitive sports that can place excessive stress on
an unconditioned musculoskeletal system. An overemphasis on sport-specific skills typically
provides too little stimulus for some major muscles and too much stress on other major muscles;
therefore, injury, failure, and frustration are the likely results.Muscles, Bones, and Connective
TissueThe concept of fundamental fitness revolves around developing a strong and fit
musculoskeletal system. The musculoskeletal system consists of the muscles, tendons,
ligaments, and bones that enable us to move and perform physical activities. A strong



musculoskeletal system prepares children for all types of physical activity and reduces the risk of
sport-related injuries. Few things have as much of a positive effect on a young person’s life as a
well-conditioned musculoskeletal system.You might have heard that children do not have
sufficient levels of the muscle-building hormone testosterone to gain strength apart from normal
growth and maturation. This is a false assumption. Although preadolescents and females of all
ages have too little natural testosterone to develop large muscles, they can certainly increase
their muscle strength. Boys and girls in research studies typically improved their muscle strength
by 30 to 50 percent in only two months of training. This is possible because strength
development is associated with a variety of neuromuscular factors and does not solely depend
on hormone levels.A strong musculoskeletal system prepares children for all types of physical
activity and reduces the risk of sport-related injuries. Few things have as much positive impact
on a young person’s life as a well-conditioned musculoskeletal system.Another misconception
concerns growth retardation in children who train with weights. Nothing could be further from the
truth. There has never been a report of stunted growth or reduced bone formation related to
strength training. While bone mass is strongly influenced by genetics, progressive strength
exercise makes bones stronger and more resistant to injury. Because most bone mass is
accrued during childhood and adolescence, this is the ideal time to enhance musculoskeletal
strength and structure through properly designed resistance-training programs. In addition to the
direct effect of strength exercise on bone, strength training can increase bone mass indirectly by
increasing muscle strength, which in turn can increase the stress placed on bone. Hence,
training-induced gains in muscle strength allow for even greater forces to be placed on bone
where the strengthened muscles attach. This may be particularly beneficial for young girls in
reducing their risk of osteoporosis later in life.Program AssessmentWhen properly administered,
fitness assessments can be used for evaluating specific strengths and weaknesses, developing
personalized programs, tracking progress, and motivating participants. Standardized testing
procedures for assessing physical fitness have been developed, and normative data are
available for most health-related assessments. However, when evaluating youth, it is important
to avoid the pass-fail mentality because this approach may actually discourage unfit or
overweight boys and girls from participating in physical education class or other physical activity
programs. In an attempt to create an environment in which students enjoy the fitness
assessment and feel good about participating, we refer to the assessment as a challenge rather
than a test. As such, every student is rewarded for participating, and youth who try their best but
do not have the ability to perform a minimal number of repetitions receive a + instead of a 0.In a
clinical or research setting, children typically perform a variety of physical tests that assess
muscular fitness. The most common strength tests determine the repetition maximum (RM),
which is the maximum amount of weight that can be lifted for a specific number of repetitions.
For example, a 1RM is the most weight that can be lifted once but not twice on an exercise, and
a 10RM is the most weight that can be lifted for 10 but not 11 repetitions. Normally, clinicians or
researchers will determine the RM on two or three multijoint exercises. With close supervision,



qualified instruction, adequate warm-up, and an appropriate progression of loads, RM strength
testing can be a safe and effective method for assessing muscular strength and evaluating
training-induced gains in muscular fitness in youth. However, RM strength testing is labor
intensive and requires a lot of time, since several trials with adequate rest between trails are
required to accurately determine the maximal weight that can be lifted for a predetermined
number of repetitions. An example of a testing protocol used for determining a 1RM is outlined in
the sidebar.When properly administered, fitness assessments can be used for evaluating
specific strengths and weaknesses, developing personalized programs, tracking progress, and
motivating participants.Other types of fitness assessments are available for physical education
teachers and youth coaches who work with large groups of children and adolescents. These
assessments are relatively easy to administer and provide valid and reliable information on
selected measures of health and fitness. Furthermore, since the most worthwhile youth
programs inspire children and teenagers to develop lifelong healthy habits, these fitness
assessments provide students with an opportunity to demonstrate what they can do now that
they could not do before. The Fitnessgram is an example of a comprehensive health-related
assessment of individual fitness that can help students incorporate physical activity into their
lives. Along with personal responsibility and goal setting, the Fitnessgram can help all school-
age youth achieve and maintain a realistic level of fitness that is associated with good health. For
example, by setting performance benchmarks that are in the so-called healthy fitness zone,
students can set realistic goals and monitor their progress in attaining them.PROCEDURE FOR
ONE-REPETITION MAXIMUM STRENGTH TEST1. Perform 5 minutes of dynamic warm-up
activities.2. Start with 5 repetitions using 50 percent of the estimated 1RM.3. After a 1-minute
rest, perform 3 repetitions with 70 percent of the predicted 1RM.4. After a 2-minute rest, perform
1 repetition with the estimated 1RM.5. If the lift was successful, increase the load and perform a
second 1RM trial after a 2-minute rest. The increments in weight should be dependent on the
effort required to complete the lift and should become progressively smaller as the weight
approaches the 1RM.Repeat step 5 until the child is unable to complete 1 repetition with proper
form. Typically, 3 to 5 trials are needed in order to determine a 1RM. Failure is defined as a trial
falling short of the full range of motion on 2 attempts separated by at least 2 minutes.In addition
to the activities in the standard Fitnessgram, physical education teachers and youth coaches
can incorporate skill-related fitness assessments into their fitness challenges. Since skill-related
assessments that involve jumping, sprinting, and throwing require power, speed, and agility,
performance on these activities can be used in evaluating the effectiveness of strength-training
programs and assessing aspiring young athletes’ readiness for sport training and competition.
Our research indicates that performance on the long jump and vertical jump is related to 1RM
strength and therefore may be useful for assessing muscular fitness in school-age youth. Not
only are skill-related assessments inexpensive and easy to administer, but the incorporation of
skill-related assessments into the fitness challenge may provide boys and girls in the low range
of health-related fitness with an additional opportunity to feel good about participating in fitness



activities.Although no universally accepted youth fitness challenge exists, the Fitnessgram along
with selected skill-related fitness activities provides the best overall assessment for school-age
youth who participate in a strength-training program. Since training-induced adaptations are, in
part, specific to the type of muscle actions performed during strength exercises, the fitness
challenge should include both health- and skill-related activities in order to provide a more
comprehensive fitness assessment. You can administer the fitness challenge all at once, or you
can select various components that match the concepts you’re covering in your practices or
class. For example, when you’re teaching concepts of upper-body muscular conditioning,
relating the push-up and medicine ball assessments to the concepts discussed will enhance
motivation and provide a sense of purpose for assessing muscular fitness.Fitnessgram
AssessmentsThe Fitnessgram assesses muscular strength and muscular endurance of the
upper body and the trunk region. The curl-up and trunk extensor exercises assess strength and
endurance of the trunk muscles, which are important for good posture and the maintenance of
health of the lower back health. Upper-body strength and endurance are typically assessed with
the 90-degree push-up, although a pull-up, modified pull-up, or flexed arm hang are alternatives.
The Fitnessgram uses criterion-referenced standards in evaluating fitness performance. That is,
performance in the so-called healthy fitness zone, or HFZ, represents a level of fitness that
offers some degree of protection against disease, whereas youth who perform in the needs
improvement zone should be encouraged to participate in activities that will develop those
specific areas. Additional information about interpreting Fitnessgram results appears in the
Fitnessgram Test Administration Manual and posted at . Descriptions of Fitnessgram
assessments for muscular strength and muscular endurance appear in the following
paragraphs.• Curl-up. Participant lies face-up on a mat with knees bent at 140 degrees, feet flat,
and arms straight and parallel to the trunk with palms on the mat (see figure 1.2a). For children
under 10 years of age, place a 3-inch (7.6 cm) measuring strip next to the fingertips. For children
10 years of age and older, use a 4.5-inch (11 cm) strip next to the fingertips. Participant curls up
slowly, sliding fingers across the strip until fingertips reach the other side (see figure 1.2b), then
returns to starting position. Cadence is about 1 curl-up every 3 seconds. Participant continues
without pausing until he or she can no longer continue or has completed 75 curl-ups.Figure 1.2
Curl-up.• Trunk lift. Participant lies facedown on a mat with hands under thighs (see figure 1.3a).
Place a marker on the floor in line with the child’s eyes. Participant lifts the upper body off the
floor to a maximum height of 12 inches (30 cm) in a slow and controlled manner (see figure
1.3b). During the movement, the participant’s eyes should remain focused on the marker.
Participant holds this position as the distance from the floor to his or her chin is measured, then
participant returns to starting position. The ruler should be placed 1 inch in front of the
participant’s chin. Record the best of two trials in inches; 12 inches (30 cm) is the maximum
score.Figure 1.3 Trunk lift.Figure 1.4 Push-up.• 90-degree push-up. This exercise is used in
assessing strength and endurance in the chest, shoulder, and arm muscles. Participant
assumes a facedown position on a mat with hands placed slightly wider than shoulders and legs



straight. Participant pushes up off the mat until arms are straight (see figure 1.4a). While keeping
the back in a straight line, participant lowers the body until both elbows are at 90 degrees and
the upper arms are parallel to the floor (see figure 1.4b). Participant returns to the starting
position and repeats as many times as possible. Cadence is about 1 push-up every 3
seconds.Skill-Related Fitness AssessmentsThe following skill-related fitness activities can also
be used in assessing individual performance and evaluating the effectiveness of your strength-
training program. As with any fitness assessment, physical education teachers or youth coaches
should demonstrate the proper performance of each skill, provide an opportunity for each
participant to practice a few repetitions, and offer guidance and instruction when necessary.
Since skill-related assessments are relatively quick and easy to administer, they should be
performed before Fitnessgram activities. In our classes and after-school programs, we use the
vertical jump, long jump, and seated medicine ball toss in assessing muscular power. In addition
to using pretraining and posttraining scores for evaluating performance, you can use norms for
selected skill-related fitness tests available at Exercise Prescription on the Net ().• Vertical jump.
Participant stands with the dominant shoulder about 6 inches (15 cm) from a wall with both feet
flat on the floor. Participant reaches as high as possible with the dominant hand and marks the
height reached on a wall-mounted board or yardstick (see figure 1.5a). Participant lowers the
hand and then, without a stutter step, quickly bends the knees and hips and jumps upward (see
figure 1.5b). Participant touches the board or yardstick as high as possible with the dominant
hand. The vertical jump is calculated by subtracting the standing reach height from the maximal
jump height. The best of three trials should be recorded to the nearest 0.5 inch.• Long jump.
Participant stands with the toes just behind the starting line on a long jump mat (see figure 1.6a).
He or she quickly bends the knees and hips and then jumps forward as far as possible (see
figure 1.6b). The long jump is the distance from the starting line to the back edge of the rearmost
heel. The best of three trials should be recorded to the nearest 0.5 inch.• Seated medicine ball
toss. Participant sits on the floor while holding a medicine ball (2 to 4 lb, or 1 to 2 kg, for children
and 6 lb, or 3 kg, for teenagers) with both hands against the chest (see figure 1.7a). Participant
tossesFigure 1.5 Vertical jump.the ball as far as possible with both hands at an approximate
angle of 45 degrees (see figure 1.7b). Participant releases the ball when it is above the level of
the head. The distance from the starting line (near the toes) to the near edge of the mark on the
floor made by the ball is measured. The best of three trials should be recorded to the nearest
inch.Getting ReadyUnder normal circumstances, it is not mandatory for apparently healthy
children to have a medical examination before doing strength exercise. Of course, a physician
should screen any child with known or suspected health problems, including illness or injury,
before he or she participates in a strength-training program. The training environment should be
safe and free of any potential hazards, and exercises should be performed on a nonskid surface.
Accessories such as lifting belts and gloves are not essential, but all youth should wear proper-
fitting footwear with nonslip soles.Although there is no minimum age requirement for doing
strength exercise, children should exhibit adequate emotional maturity in order to understand



and follow directions before participating in a strength-training program. All participants should
have a positive attitude toward the strength-training program. You should not force children to
continue who do not look forward to their strength-training sessions. As a point of reference,
many 7- and 8-year-old boys and girls have successfully completed our youth strength-training
programs. In fact, in over 15 years of after-school strength-training classes, the average dropout
rate was less than 5 percent.A physician should screen any child with known or suspected
health problems, including illness or injury, before he or she participates in a strength-training
program.Because of age, size, and maturational differences, it is essential to address each
child’s needs and abilities when designing the strength-training program. Since physiological
functions are more closely related to biological age than chronological age, you should
personalize the exercise protocol and training procedures as much as possible. Because an
early-maturing youth has a strength advantage over a late-maturing child, emphasize individual
progress and avoid weight-load comparisons. For example, a class of sixth-grade students can
have a height difference as great as 9 inches (23 cm) and a weight difference that exceeds 50
pounds (23 kg). Furthermore, a 12-year-old girl might be taller and stronger than a 12-year-old
boy. These differences are due to variations in the timing and magnitude of growth during
puberty. We advise that you address the reasons for program differences, because most
children appreciate an ability-based approach to training.Figure 1.6 Long jump.Figure 1.7
Seated medicine ball toss.Sensitivity to individual differences and abilities is especially
important when teaching children and adolescents. An early-maturing 12-year-old girl may be
ready to participate in an advanced conditioning program, whereas a late-maturing 14-year-old
boy might not be ready for the demands of a structured strength-training program. Teachers and
coaches need to think about children’s desire to strength train as well as their ability to
understand and follow directions. In addition, a child’s training age (the length of time a child has
been strength training) should also be considered because the magnitude of gains in strength is
affected by the amount of adaptation that has already taken place. For example, a 16-year-old
with 2 years of strength-training experience (i.e., training age of 2 years) may not achieve the
same strength gains in a given period as a 12-year-old with no strength-training experience
(training age of 0).Perhaps the most important consideration in youth strength-training programs
is that children are not merely miniature adults. Standard adult workout protocols may not be
best for young people. For example, during the first few weeks of strength training, children
respond better to high-repetition training (13 to 15 repetitions) than to low-repetition training (6 to
8). You must also understand that strength programs practiced by collegiate and professional
athletes are unacceptable for boys and girls with immature bodies. Remember that children are
less developed physically and psychologically, and they participate in strength training for
different reasons than adult athletes do. Basically, young strength trainers are motivated by
learning new skills, making new friends, and having fun while exercising. Attempting to sell
strength training to children on the basis that it can improve their quality of life is a losing
proposition. The focus of youth activity programs should be on positive experiences instead of



stressful competition in which most children fail.Boys and girls can benefit from sensible
strength training.Acknowledging that there are some inherent risks in all physical endeavors, a
properly designed and supervised strength-training program is a safe, purposeful, and
productive activity for young people. In fact, strength training provides the opportunity for
progressive challenges and recurrent successes while building both physical prowess and self-
confidence.Recognize individual differences when working with youth.SummaryMedical and
fitness organizations now promote strength training for children and adolescents, provided that
they follow appropriate training guidelines. In addition to increasing the strength of muscles,
bones, and connective tissue, regular participation in a strength-training program may better
prepare young athletes for sport participation and reduce the number and severity of sport-
related injuries. With competent instruction, health- and skill-related fitness assessments,
meaningful feedback on performance, and effective use of practice time, boys and girls can
learn the skills for successful and enjoyable participation in strength-training
activities.2PROGRAM PRESCRIPTIONSWith appropriate guidance, youth can have fun while
conditioning their muscles and developing a positive attitude about strength-training activities.
The program we suggest allows both children and adolescents the opportunity to work in a safe
and stimulating environment through individually prescribed exercise methods.You can strive for
a health-enhancing program by introducing the many benefits of strength training and
emphasizing the importance of proper form and technique. Place a high priority on education
and motivation, which encourage boys and girls to take a positive and sensible approach to their
strength-training program. We post pictures of boys and girls performing strength-training
exercises next to the equipment in order to remind participants of proper exercise technique. We
also promote our program on posters, create Web sites about youth strength and conditioning,
and develop educational hand-outs about our program for parents and participants. Of course,
having competent instruction and attentive supervision is most helpful, and a low teacher-
student ratio is important.Our basic advice for successful youth strength training is to design
personalized programs that accommodate each child’s physical abilities. Intense exercise
sessions with short rest periods certainly have their place, but most children find such programs
too demanding and discouraging. We believe it is better to underestimate participants’ physical
abilities and progress gradually to more difficult workouts and heavier weight loads than to do
too much too soon and encounter setbacks or injuries. In other words, when working with weight
trainers of any age, it is always better to undertrain than to overtrain.We have regular and
relevant conversations with the children, listening carefully to their concerns as well as giving
them plenty of feedback and positive reinforcement. On the other hand, we consistently and
fairly enforce the training rules, foremost of which is the performance of each exercise with
proper technique. Our primary objectives are to help each child master his or her training
system, understand the potential benefits of strength training, record workout information,
monitor personal progress, and spark a lifelong interest in physical activity.Since children who
continue to improve their health and fitness are more likely to adhere to the exercise program,



key factors in the design of any youth strength-training program are the inclusion of specific
exercises that will strengthen the major muscle groups and the manipulation of program
variables that will keep the strength-training program fresh and effective. All of the major muscle
groups are illustrated in figure 2.1. We post daily workouts on a bulletin board and regularly
modify training programs to optimize gains and reduce boredom. While we encourage all
participants to try their best, we realize that the importance of creating an enjoyable exercise
experience for all participants should not be overlooked.Figure 2.1 Major muscle groups of the
human body.We accept no form of horseplay in the exercise area. While our warm-up and cool-
down components involve activities such as aerobic dance, locomotor games, calisthenics, and
relays, we do everything with a purpose. If a child feels weak or fatigued, we adjust the training
session accordingly. We make every effort to help the children feel competent, confident, and
comfortable in the exercise environment.Keep in mind that a safe exercise setting must be
spacious, uncluttered, well ventilated, and well lighted. All training equipment should be in good
working order and properly sized for the participants. While most adolescents are too tall for
child-sized weight machines, they can use adult-sized weight machines with an extra pad or
board if needed to ensure proper fit. Most children are too small for adult-sized machines, so
child-sized weight machines, medicine balls, and free weights such as barbells and dumbbells
are viable alternatives for small boys and girls. Be sure to provide adequate space around each
exercise station and keep the floor clear of barbells, dumbbells, weight plates, and other
materials. We insist that the youth dress appropriately for exercise, with supportive athletic
shoes and clothing that permit freedom of movement.Training GuidelinesBecause of variations
in maturation, training age, and stress tolerance, youth strength-training programs need to be
prescribed and progressed carefully. In addition, cautionary measures such as qualified
supervision and health screening need to be considered when children and adolescents want to
participate in a strength-training program. Several prominent exercise and medical associations
have developed specific guidelines for safe, sensible, and successful youth strength-training
programs. These strength-training guidelines combined with our years of experience in working
with children and adolescents in the weight room provide the foundation for our youth strength-
training recommendations.Because of variations in maturation, training age, and stress
tolerance, youth strength-training programs need to be prescribed and progressed carefully.The
program variables in designing a youth program are choice and order of exercise, training
intensity (resistance and repetitions), training sets, rest interval between sets and exercises,
repetition velocity, and training frequency.Choice and Order of ExerciseWith respect to the
choice of strength equipment, we believe that sound training techniques and teaching methods
are more important than the mode of exercise. For example, we have experienced excellent
training effects from youth programs using free weights (barbells and dumbbells), medicine balls
and weight machines (pushing and pulling exercises), and child-sized machines (weight stacks
and plate loaded). We have also used elastic bands and body-weight exercises. All have proven
safe and productive when children practice the prescribed training procedures and are taught



how to perform each exercise correctly.Although every mode of training has its advantages and
disadvantages, the type of exercise equipment used in training should be consistent with the
needs, goals, and abilities of each participant. Additionally, the equipment should be safe, free of
defects, cost effective, and located in an uncrowded area free of obstructions with adequate
lighting and ventilation. The information in this book will enable youth to attain excellent strength
development on all types of exercise equipment.Although a limitless number of exercises can be
used for enhancing strength, we suggest beginning with basic exercises for the major muscle
groups, such as the leg press, leg curl, chest press, seated row, shoulder press, biceps curl, and
triceps press-down. We also emphasize midsection exercises for the typically underdeveloped
lower-back and abdominal muscles. Trunk curls and trunk extensions performed with body
weight or with a medicine ball work well for this purpose and thus reduce the injury risk to this
vulnerable area of the body.The choice of exercises not only should be appropriate for a child’s
exercise experience but should also promote muscle balance across joints and between
opposing muscle groups (e.g., quadriceps and hamstrings). In our youth strength-training
programs we start with simple exercises and gradually progress to more challenging exercises
that require more coordination and skill to perform correctly. In general, youth should perform
about 8 to 12 strength exercises during each training session. Table 2.1 presents standard free-
weight and machine exercises available on youth-sized equipment that address the major
muscle groups and are appropriate for beginners.Since most youth will perform total-body
workouts consisting of multiple exercises that stress all the major muscle groups, exercises of
the larger muscle groups should be performed before exercises of smaller muscle groups, and
multijoint exercises should be performed before single-joint exercises. It is also helpful to
perform power-enhancing exercises earlier in the workout when participants are less fatigued.
For example, if a child is learning how to perform a cone jump or a weightlifting movement such
as the power clean, this type of exercise should be performed early in the workout so the
movement can be practiced correctly without undue fatigue.Training IntensityThe most important
variable in the design of a strength-training program is the training intensity. To maximize gains in
muscle strength, youth must first learn how to perform each exercise correctly with a relatively
light weight or wooden dowel and then learn how to add the appropriate amount of resistance.
Individual effort combined with a well-designed strength-training program will ultimately
determine the adaptations that take place.Table 2.1 Standard Free-Weight and Machine
Exercises for the Major Muscle GroupsSince the act of strength training itself does not result in
health and fitness benefits unless the training stimulus exceeds a minimal threshold, it has been
recommended that youth perform 6 to 15 repetitions of each exercise with proper technique and
that the last few repetitions should result in temporary muscle fatigue. However, our research
studies have enabled us to make a few refinements that enhance both the efficiency and
efficacy of training. For example, we have compared preadolescent strength gains achieved
from fewer repetitions (6 to 8) using heavy weight loads with gains attained from more
repetitions (13 to 15) using moderate weight loads. Unlike the findings for adult strength training,



our findings indicate that preadolescent boys and girls do better with higher repetitions and
moderate weight loads during the first two months of training. When prescribing a strength-
training program for youth, the best method may be to first establish the repetition range (e.g., 10
to 15) and then by trial and error determine the weight that can be lifted with proper form for the
prescribed repetition range. This approach not only allows for positive changes in muscular
performance but also provides an opportunity for necessary adjustments to be made within the
appropriate repetition range.Since it can take several sessions to determine an appropriate
strength-training intensity for inexperienced weight trainers, we developed a child-specific rating
scale of perceived exertion to aid in the prescription of strength exercise. Our newly developed
scale is called the perceived exertion for children scale and contains verbal expressions along a
numerical response range from 0 to 10 and five pictorial descriptors that represent a child at
various levels of exertion while lifting weights (figure 2.2). After the completion of the last
repetition, children are asked to rate their level of exertion using the numbers on the scale to
describe how their muscles felt during the exercise set. We have found that an effort rating of 6
or 7 is consistent with a training intensity of approximately 75 percent maximum. Although the
relationship between repetitions and selected percentages of maximum strength might vary
between muscle groups, most youth can typically perform about 10 repetitions at an intensity of
75 percent maximum. We use this information along with our assessment of each participant’s
physical exertion and training experience to aid in the prescription of the training intensity.Figure
2.2 Perceived exertion scale for youth. PERCEPTUAL AND MOTOR SKILLS by Faigenbaum, A.,
Milliken, L., Cloutier, C., & Westcott, W. Copyright 2004 by Ammons Scientific, Ltd. Reproduced
with permission of Ammons Scientific, Ltd. In the format Textbook via Copyright Clearance
Center.Training SetsIt is reasonable to begin strength training with one set on a variety of
exercises and then gradually progress to multiple sets depending on program goals and class
time. Our studies suggest that beginners who perform one high-effort set of each exercise
experience excellent strength gains. Therefore, single-set resistance training is an efficient
means for increasing muscle strength in young boys and girls during the first few weeks of
strength training.After the initial adaptation period, performing two or three sets per exercise may
lead to even greater strength development over time, especially if done progressively. Our
participants have attained their greatest strength gains using the DeLorme-Watkins training
protocol, which requires a low-, moderate-, and high-effort set of each exercise. That is, the
participant performs the first set with a light resistance for 10 repetitions, the second set with a
moderate resistance for 10 repetitions, and the third set with a heavy resistance for 10 to 15
repetitions. When he or she can complete 15 repetitions, the resistance is increased slightly in
all three sets. While this combination of sets and repetitions has proven to be most effective for
youth, remember that not all exercises need to be performed for the same number of sets and
repetitions. In most cases, it is reasonable to begin strength training with one or two sets and
then progress to three sets on selected multijoint movements depending on individual goals and
time available for training.Rest Interval Between Sets and ExercisesThe amount of recovery



between sets and exercises is an important but sometimes overlooked training variable. The
length of rest between sets and exercises influences energy recovery and the training
adaptations that take place. Although rest periods of 2 to 3 minutes are typically recommended
for adults who strength train, recent findings have shown that children and teenagers are able to
recover from physical exertion faster than adults. Thus, a rest period between sets and exercises
of 1 minute for children and 1 to 2 minutes for teens is appropriate for most youth strength-
training programs. Although even shorter rest intervals may be appropriate for fitness circuit
training, longer rest intervals are not recommended because youth have shorter attention spans
than adults; therefore, prolonged rest periods between sets and exercises might result in
boredom and horseplay.We recommend shorter rest periods between sets and exercises to
keep youth focused. If participants are completing multiple sets and you notice that performance
begins to wane after the first set, alter the training program and lengthen the rest interval. In any
case, participants should have enough recovery time between sets to perform each exercise
correctly at the desired intensity.Repetition VelocityThe velocity, or cadence at which an exercise
is performed, can affect the adaptations to a training program. Although young people are prone
to doing things quickly, we insist on exercise control achieved through moderate-speed lifting
and lowering movements on traditional strength-building exercises such as the chest press and
back squat. We generally require about 4 to 6 seconds for each repetition: 2 to 3 seconds for the
concentric, or lifting, phase of the exercise and 2 to 3 seconds for the eccentric, or lowering,
phase of the movement. We believe that controlled speeds maximize strength development and
minimize the risk of injury. Because fast movement on weight machines involves momentum, it
might reduce the effect of the exercise and the safety of the training. However, it is important to
realize that different various velocities may be used depending on the choice of exercise and
training goals. For example, the leg press exercise should always be performed at a controlled
movement speed to enhance muscle strength and minimize the risk of injury. Conversely,
exercises such as the power clean, 90-degree jump, and some medicine ball exercises such as
the chest pass are controlled exercises that should be performed at a high velocity. Emphasize
that the coordination and exercise technique required for learning these movements correctly
may require an unloaded barbell or lightweight medicine ball.Training FrequencyOur youth
strength-training studies have shown similar results from two or three exercise sessions per
week. On the one hand, most boys and girls like the strength-training program and are willing to
exercise three days per week. On the other hand, two weekly workouts may make more sense
for young people who are involved in additional physical activities such as dance, gymnastics,
swimming, tennis, or team sports.While training once per week may maintain training-induced
gains in strength, our research has shown that strength training only once per week is
suboptimal for developing strength in youth. After several weeks of progressive strength training,
children who exercised once per week achieved 67 percent of the gains as those who trained
twice per week. Thus, we suggest a training frequency of two or three times per week on
nonconsecutive days in order to optimize training adaptations while allowing for adequate



recovery between training sessions (48 to 72 hours).Program ConsiderationsYouth should
genuinely appreciate the benefits and risks associated with strength training, and teachers and
coaches should have a solid understanding of strength-training principles. If you adhere to the
following considerations, youth strength training has the potential to be a pleasurable and
valuable experience.1. Participants must have the emotional maturity to accept and follow
instruction.2. There must be adequate supervision by teachers and coaches who are
knowledgeable about strength training and who genuinely appreciate the uniqueness of
childhood and adolescence.3. Strength training should be part of a comprehensive program to
increase both health- and skill-related fitness.4. Participants should precede strength training
with dynamic warm-up activities and end each workout with cool-down stretching.5. The
program should emphasize concentric and eccentric muscle actions.6. Participants should
perform all exercises through a full range of motion.Although we recognize the value of
traditional stretch-and-hold exercises, we incorporate static stretching exercises into the cool-
down of our physical education classes and youth sport programs rather than during the warm-
up portion. Although warm-up protocols that include static stretching have become standard
practice, over the past few years long-held beliefs about the potential benefits of warm-up static
stretching have been questioned. There has been a growing interest in warm-up procedures that
involve the performance of dynamic hops, skips, jumps, and lunges that elevate body
temperature, enhance the excitability of muscle fibers, improve kinesthetic awareness, and
maximize active ranges of motion. Since muscles are actually turned on during dynamic warm-
up activities, they will be better prepared for strength-training activities. Specific
recommendations for designing dynamic warm-up protocols are outlined in chapter 8.Although
warm-up protocols that include static stretching have become standard practice, over the past
few years long-held beliefs about the potential benefits of warm-up static stretching have been
questioned.Play EducationBoth art and science are involved in well-designed youth strength-
training programs. While the science is in understanding the principles of strength training, the
art is in understanding how to design a safe, effective, and enjoyable strength-training program
for participants with varying needs, goals, and abilities. Thus, the goal of youth strength training
should not be limited to increasing muscle strength but should also include teaching children
about their bodies, promoting an interest in fitness, and having fun. The concept of fun can be
defined in various ways, but we like to define fun as a balance between skill and challenge. If
children don’t have the skills to perform an exercise, strength training won’t be fun. And if an
exercise is too challenging for a child, that won’t be fun either. But if a child has the knowledge,
skills, and confidence to perform an exercise and feels somewhat challenged by the task at
hand, that’s when strength training becomes fun.While the science is in understanding the
principles of strength training, the art is in understanding how to design a safe, effective, and
enjoyable strength-training program for participants with varying needs, goals, and abilities.We
put as much effort into promoting positive attitudes as we put into promoting the physical
aspects of the strength-training program. We promote gradual improvement and continually



remind the students that it takes time to develop strength and master new skills. We also stress
training consistency and reward the children for regular participation. We keep track of
attendance on a large poster board that we display in our youth fitness center. We ask children
who regularly come to class to assist with exercise demonstrations, and teenagers who have
graduated from our program sometimes return to provide encouragement and instruction. We
often treat the class to heart-healthy snacks, and at the end of each program all participants
receive a certificate of completion that recognizes personal improvement and achievement of
realistic goals. Throughout the program we take the time to acknowledge birthdays, graduations,
and other special events.To avoid a winners-and-losers atmosphere in the weight room, we
emphasize intrinsic factors and individual achievement without comparing weight loads or
performance abilities. For example, we use personal workout logs so the children record their
own training efforts and focus on individual improvement. We encourage each participant to ask
questions, and we interact as much as possible with every boy and girl. We sometimes stop an
exercise to correct technique or reduce the resistance if the child is not performing it properly.
However, we do our best to make all recommendations in a positive and friendly manner,
working together to attain our training objectives.Students like to receive certificates of
completion for their training.SummaryThe prescribed strength-training program for children and
adolescents should include a variety of exercises that address the major muscle groups of the
body. Children and adolescents can safely use various types of equipment, including weight
machines, free weights, medicine balls, and resistance bands, provided that participants have
qualified supervision and they understand the importance of proper exercise technique.
Teachers and coaches need to address individual needs and concerns and should fairly enforce
training rules for the safety of all participants. Don’t overlook the importance of having fun and
developing a positive attitude toward strength-training activities. With appropriate guidance and
supervision, children and adolescents can learn to embrace self-improvement and feel good
about their accomplishments.
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Sharon, “Hes happy. Bought this for my 15yr old nephew, he loves them.”

Gary Maxwell, “Fitness books. Starting and youth fitness program online. Building up a library of
materials.”

lilac, “came in handy. I teach physical education to elementary students, but just acquired an 8th
grade girls class. I had not taught strength training in more than 10 years. Our school does not
have a lot of equipment for girls so I ordered this book. The girls have enjoyed incorporating the
medicine balls and elastic bands into their work out. I did not own a strenght training book per
se, so I bought this one. It was very helpful to me in that it is more than appropriate for young
students and schools who do not have a weight room set up for girls (usually football players
only).”

Growit, “The book made good sense. I expected something different. But the book made good
sense. It was well worth the read. But I still want to get a book on starting a teenager using
some of the weight machines we have acquired.”

John F. Graham, “Graham Review. Dr. Faigenbaum & Dr. Wescott have once again provided
exercise professionals with a scientifically and evidenced based resource manual for the
strength training of youth and adolescents. This book offers easy to follow guidleines and
recommendations for the design and implementation of strength training and fitness workouts
for youth and adolescents 7 to 18 years of age. The book also provides 100 illustrated exercises
with technique descriptions using various types of training equipment. It is a must read and
resource manual and belongs on everyone's book shelf who work with youth and adolescents in
strength training and fitness programs.”

Safety Steve, “Great, minus a couple of sections!. I have most of the books from Wayne Westcott
and agree with most of his recommendations. This particular title is just a bit different, although I
don't believe that the issue is with Wayne as much as it is with his co-author. Wayne has always
promoted sensible and productive strength training based on the form of training commonly
referred to as HIT or High Intensity Training. Safety is at the forefront of HIT and most of this
book follows suit. However, there are a few sections of the book that promote methods that are
somewhat questionable in regards to safety. This includes olympic lifts, plyometrics, and various
medicine ball exercises. There is also a section on periodization which is an overly-complex
philosophy that has little application to the average youth that needs to improve his or her fitness
nor do I believe that it is applicable to youth athletes. Given the fact that Wayne has never
promoted some of these methods before leads me to believe that it's the work of Avery instead
of Wayne. That being said, this is a pretty good overall book but it could have been better if



Wayne had written it by himself.I would recommend this title as a starting point for teaching kids
how to effectively build strength. However, I would suggest avoiding the potentially unsafe
exercises presented.”

jlo, “Just what we needed!. We've been looking for a book to help train our 11 year old, who plays
two sports competitively; football and baseball. He was interested in adding weight/resistance
workouts to his training regimen. This book provided the advice we needed to start him off on
correctly. As a bonus, practical advice on equipment... even instructions to make your own
'medicine ball'. I would definitely recommend this book for young athletes. The advice is sound
and the author is reputable.  It was definitely worth ordering.”

R. Federer, “Five Stars. Sound information with a lot of practical advice and exercises. My son is
reading it with enthusiasm (13 yrs).”

Mr H M Willis, “Five Stars. A useful book for someone new to this area.”

Melanie Thibault, “Great textbook for college. Needed it for a college course as a textbook. In
great condition when it arrived. Useful information.”

David P, “Good detailed book. Exactly what my son needed for school. Good quality and
respectable price.”

Li, “As a PE teacher, well worth purchasing. Great book - good information, easy to read and lots
of graphics to demonstrate. Seems well researched and the author is knowledgeable.”

The book by Wayne Westcott has a rating of  5 out of 4.4. 68 people have provided feedback.
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