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Scientifi c Foundations
Lesson Objectives
After reading this lesson, you should be able to

1. describe the scientific method;
2. defi ne health and medical science and nutrition science;
3. defi ne kinesiology and list the seven types of science it encompasses; and
4. describe and differentiate the warm-up, the workout, and the cool-down.

Lesson Vocabulary
biomechanics, calisthenics, cool-down, dietitian, dynamic warm-up, exercise anatomy, exercise 
physiology, exercise psychology, exercise sociology, health and medical science, kinesiology, motor 
learning, motor skill, nutrition science, sport pedagogy, stretching warm-up, warm-up, workout
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Lesson 1.1

Science 

FIT FACT
Many of the names of sciences end with 
“-ology,” which means “the study of.”

The Scientifi c Method

=

can help us make good decisions about fitness, 

=

=

??

E5266/Corbin/fig 1.1/468865/JG/R2

Problem
Friends are 
considering taking a 
dietary supplement. 
Should I take one? 

Hypothesis
They think a 
supplement 
might help them 
get fit faster. 

Collect information
Conduct a search for 
information about benefits 
and risks associated with 
the supplement. 

Interpret information
Analysis and conclusion: 
the risks are greater than 
the benefits. Don’t take 
the supplement.

FIGURE 1.1 A simplified form of the scientific method.

Scientifi c Foundations
Lesson Objectives
After reading this lesson, you should be able to

1. describe the scientific method;
2. defi ne health and medical science and nutrition science;
3. defi ne kinesiology and list the seven types of science it encompasses; and
4. describe and differentiate the warm-up, the workout, and the cool-down.

Lesson Vocabulary
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Health and Medical 
Science
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“ Physical fitness is not only one of 
the most important keys to a healthy 
body; it is the basis of dynamic and 
creative intellectual activity.

—John F. Kennedy, U.S. president”

4 Fitness for Life

on diagnosing and treating disease. In prehistoric 
times, people often associated illness with demons 

and evil influences. But as early as 2000 
BC, Egyptians performed sur-

gery and began to build a more 
scientific base for medicine. 
Modern medical practitioners 
use evidence-based approaches, 

are heart disease, cancer, diabetes, and other chronic 
diseases related to unhealthy lifestyles.

Health science focuses on preventing disease and 
promoting wellness and high quality of life. Some 
health scientists study personal health issues in order 
to help individuals prevent disease and promote 
wellness. Public health scientists, on the other hand, 
study patterns of health and illness among popula-
tions in order to help prevent epidemics of illness; 
thus they are sometimes called epidemiologists.

“ 

Lesson 1.1

Kinesiology 
(Exercise Science)
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FIT FACT
One national health goal established by 
the U.S. Department of Health and Human 
Services (USDHHS) is to eliminate dispari-
ties in fitness, health, and wellness. People 
who study kinesiology look for ways of 
helping all people be active, fit, healthy, 
and well—regardless of race, ethnicity, 
social or economic class, disability, age, 
sex, or gender identity.

Exercise Physiology

Exercise physiology is the branch of kinesiology that 
explores how physical activity affects body systems.

Exercise Anatomy

Lesson 1.1
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Biomechanics

Exercise Psychology

Exercise Sociology

Biomechanics is the branch of kinesiology that seeks to understand the human body in motion through the 
principles of physics.

Exercise sociology is the branch of kinesiology that 
focuses on social relationships and interactions in 
physical activity, including sports.

Motor Learning

www
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Lesson 1.1
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Physical Education and  
Sport Pedagogy

Motor learning is the branch of kinesiology that 
involves the study of nerves and muscles to see how 
they work together to perform motor skills.

FITNESS TECHNOLOGY: World Wide Web
www

3

Using Technology
Access the web address provided at the 
beginning of each chapter in this book. You 
will find additional information related to 
topics in each lesson. Explore the topics to 
learn more. Explore some of the websites 
provided to find good fitness and health 
information.

Lesson 1.1
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SCIENCE IN ACTION:  Guidelines for Warming Up and 
Cooling Down
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The general warm-up helps your heart and other 
body systems get ready for more vigorous physi-
cal activity.

The Warm-Up

Lesson 1.1



9

The Cool-Down

Student Activity
How does the information in this feature change the way you would warm up before, and cool 
down after, a workout?

Lesson 1.1
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Nutrition Science

For healthy growth and development, apply the principles of nutrition in daily life.

Lesson Review
1. What is the scientific method and what are its four steps?
2. What are the health and medical and nutrition sciences, and how do they relate to fi t-

ness, health, and wellness?
3. What is kinesiology, and what are the seven types of science it encompasses?
4. What are the warm-up and the cool-down, and how are they best performed?

10

Lesson 1.1
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✓ SELF-ASSESSMENT: Physical Fitness Challenges

Each chapter of this book includes a feature 
titled Self-Assessment. In most chapters, 
the self-assessment is designed to help you 
determine your personal fitness level. You’ll 
record    and analyze your assessment results. 
In this self-assessment, you’ll try 11 chal-
lenges. They’re     called challenges rather than 
tests because they  are not meant to be tests 
of fitness; nor are they meant to be exercises 
that you  do to get fit. Instead, trying  these 
challenges is a fun way to better understand 
the differences between the various parts of 

physical fitness. Please do not draw conclu-
sions about your fitness based on your per-
formance in these challenges. As you work 
your way through this book, you’ll learn many 
self-assessments to help you determine your 
true fitness level.

The cardiorespiratory endurance and flex-
ibility challenges will help you warm up before 
performing the other challenges. You may also 
want to consider additional warm-up exercises 
recommended by your teacher.

PART 1: Health-Related Physical Fitness Challenges
Running in Place (cardiorespiratory endurance)

1. Determine your resting heart rate for 
one minute. To do this, use your fingers 
to feel your pulse at your wrist or neck, 
then count your pulse (heartbeats) for 
one minute.

2. Run 120 steps in place for one minute. 
Count one step every time a foot hits 
the floor.

3. Rest for 30 seconds, then count your 
pulse (heart rate) for one minute. People 
with good cardiorespiratory endurance 
recover quickly after exercise. Is your 
heart rate after this exercise within 15 
beats per minute of your resting heart 
rate before running in place?

Two-Hand Ankle Grip (flexibility)

1. Squat with your heels together. Lean the 
upper body forward and reach with your 
hands between your legs and behind 
your ankles.

2. Clasp your hands in front of your ankles.
3. Interlock your hands for the full length of 

your fingers. Keep your feet still.
4. Hold the position for five seconds.

This challenge focuses on 
cardiorespiratory endurance.

This challenge focuses on flexibility.
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Single-Leg Raise (muscular endurance)

1. Bend forward at your waist so that your upper body rests on a table and your feet are 
on the floor.

2. Raise one leg so that it is extended straight out behind you. Complete several such raises 
with each leg. Performing multiple repetitions (8 or more) requires muscular endurance. 
Stop if you reach 25 with each leg.

Arm Skinfold (body fat level)

This challenge focuses on muscular endurance.

1. Let your right arm hang relaxed at your 
side. Have a partner gently pinch the skin 
and the fat under the skin on the back 
of your arm halfway between your elbow 
and shoulder. Together the skin and fat 
under the skin is called a skinfold.

2. Several skinfolds in different body loca-
tions can be used to determine the 
total amount of fat in the body. At this 
point there is no need to measure the 
skinfold. The skinfold on the arm is used 
only to illustrate the concept of body 
composition.

This challenge focuses on body composition.
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90-Degree Push-Up (strength)

1. Lie facedown on a mat or carpet with your hands under your shoulders, your fingers 
spread, and your legs straight. Your legs should be slightly apart and your toes should 
be tucked under.

2. Push up until your arms are straight. Keep your legs and back straight—your body should 
form a straight line.

3. Lower your body by bend-
ing your elbows until your 
upper arms are parallel 
to the floor (elbows at a 
90-degree angle), then 
push up until your arms 
are fully extended. Do 
one push-up every three 
seconds. You may want 
to have a partner say “up-
down” every three seconds 
to help you. Performing up 
to 5 push-ups requires 
muscular strength.

Knees-to-Feet (power)

1. Kneel so that your shins and knees are on a mat. Hold your arms back. Point your toes 
straight backward.

2. Without curling your toes under you or rocking your body backward, swing your arms 
upward and spring to your feet.

3. Hold your position for three seconds after you land.

This challenge focuses on power.

This challenge focuses on strength.
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PART 2: Skill-Related Physical Fitness Challenges
Line Jump (agility)

Double Heel Click (speed)

1. Balance on your right foot on a line on 
the floor.

2. Leap onto your left foot so that it lands 
to the right of the line.

3. Leap across the line onto your right foot; 
land to the left of the line.

4. Leap onto your left foot, landing on the 
line.

This challenge focuses on agility.

1. Jump into the air and click your heels 
together twice before you land.

2. Your feet should be at least three inches 
(eight centimeters) apart when you land.

This challenge focuses on speed.
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Backward Hop (balance)

1. With your eyes closed, hop backward on 
one foot five times.

2. After the last hop, hold your balance for 
three seconds.

This challenge focuses on balance.

Double-Ball Bounce (coordination)

1. Hold a volleyball in each hand. Begin-
ning at the same time with each hand, 
bounce both balls at the same time, at 
least knee high.

2. Bounce both balls three times in a row 
without losing control of them.

This challenge focuses on coordination.
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Coin Catch (reaction time)

1. Point your right elbow outward in front 
of you. Your right hand, palm up, should 
be beside your right ear. If you’re left-
handed, do this activity with your left 
hand.

2. Place a coin as close to the end of your 
elbow as possible.

3. Quickly lower your elbow and grab the 
coin in the air with the hand of the same 
arm.

This challenge focuses on reaction time.

Lifelong Fitness, Health, and Wellness
Lesson Objectives
After reading this lesson, you should be able to

1. define physical fitness, health, and wellness and describe how they are interrelated;
2. describe the five components of health and wellness;
3. describe the six parts of health-related physical fitness and the five parts of skill-related 

physical fitness; and
4. define self-assessment and explain how it is important to good fitness, health, and well-

ness.

Lesson Vocabulary
agility, balance, body composition, body fat level, cardiorespiratory endurance, coordination, 
flexibility, functional fitness, health, health-related physical fitness, hypokinetic condition, muscu-
lar endurance, physical fitness, power, public health scientist, reaction time, skill-related physical 
fitness, speed, strength, wellness
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Lesson 1.2

If 

“ The first wealth is health.
—Ralph Waldo Emerson, poet”

What Is Health? What Is 
Wellness?

Lifelong Fitness, Health, and Wellness
Lesson Objectives
After reading this lesson, you should be able to

1. define physical fitness, health, and wellness and describe how they are interrelated;
2. describe the fi ve components of health and wellness;
3. describe the six parts of health-related physical fi tness and the fi ve parts of skill-related 

physical fi tness; and
4. defi ne self-assessment and explain how it is important to good fi tness, health, and well-

ness.

Lesson Vocabulary
agility, balance, body composition, body fat level, cardiorespiratory endurance, coordination, 
flexibility, functional fitness, health, health-related physical fitness, hypokinetic condition, muscu-
lar endurance, physical fitness, power, public health scientist, reaction time, skill-related physical 
fitness, speed, strength, wellness

www
1



18 Fitness for Life

Personal Health and 
Community Health
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What Is Physical Fitness?

FIT FACT
Studies indicate that fitness scores in the 
United States have declined in recent years 
for recruits in physically demanding lines 
of work, such as policing, fire fighting, and 
the military.

The Parts of Physical 
Fitness

www
3

FIGURE 1.2 Being healthy means having wellness 
in addition to not being ill.

E5266/Corbin/fig 1.3/470773/JG/R3

Intellectual Physical Spiritual

Negative component (avoid)

Positive component (goal)

Social Emotional-mental

Depressed

Happy

Unfulfilled

Fulfilled

Unfit

Fit

Lonely

Involved

Ignorant

Informed

FIGURE 1.3 The total health and wellness chain.
Based on Corbin et al. 2011.
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Wellness
(quality of life)
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illness and 
debilitating
conditions

Total
health

Lesson 1.2
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Personal Health and 
Community Health
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What Is Physical Fitness?

FIT FACT
Studies indicate that fitness scores in the 
United States have declined in recent years 
for recruits in physically demanding lines 
of work, such as policing, fire fighting, and 
the military.

The Parts of Physical 
Fitness
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FIT FACT
Cardiorespiratory endurance is also 
referred to as cardiovascular fitness and 
aerobic fitness. The Institute of Medicine, 
an independent U.S. nonprofit organi-
zation, reviewed names for this fitness 
component and chose cardiorespiratory 
endurance, especially for use with youth. 
They chose the name because this type 
of fitness requires the cardiovascular and 
respiratory systems to work well together 
(cardiorespiratory) to allow your entire 
body to function for a long time without 
fatigue (endurance).

Health-Related Physical Fitness

Lesson 1.2
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Cardiorespiratory endurance is 
the ability to exercise your entire 
body for a long time without stop-
ping. It requires a strong heart, 
healthy lungs, and clear blood ves-
sels to supply your large muscles 
with oxygen. Examples of activities 
that require good cardiorespiratory 
endurance are distance running, 
swimming, and cross-country skiing.

Strength is the amount of force your 
muscles can produce. It is often mea-
sured by how much weight you can 
lift or how much resistance you can 
overcome. Examples of activities that 
require good strength are lifting a heavy 
weight and pushing a heavy box.

Muscular endurance is the ability to 
use your muscles many times with-
out tiring—for example, doing many 
push-ups or curl-ups (crunches) or 
climbing a rock wall.

Flexibility is the ability to use your 
joints fully through a wide range of 
motion without injury. You are flex-
ible when your muscles are long 
enough and your joints are free 
enough to allow adequate move-
ment. Examples of people with 
good flexibility include dancers and 
gymnasts.

The Six Parts of Health-Related Fitness
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Muscular endurance is the ability to 
use your muscles many times with-
out tiring—for example, doing many 
push-ups or curl-ups (crunches) or 
climbing a rock wall.

Flexibility is the ability to use your 
joints fully through a wide range of 
motion without injury. You are flex-
ible when your muscles are long 
enough and your joints are free 
enough to allow adequate move-
ment. Examples of people with 
good flexibility include dancers and 
gymnasts.

Power is the ability to use strength 
quickly; thus it involves both 
strength and speed. It is sometimes 
referred to as explosive strength. 
People with good power can, for 
example, jump far or high, put the 
shot, and speed-swim.

The Six Parts of Health-Related Fitness

Body composition refers to the different 
types of tissues that make up your body, 
including fat, muscle, bone, and organ. 
Your level of body fat is often used to 
assess the component of body composi-
tion related to health. Body composition 
measures commonly used in schools 
include body mass index (based on 
height and weight), skinfold measures 
(which estimate body fatness), and body 
measurements such as waist and hip cir-
cumferences.
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The Five Parts of Skill-Related Fitness

22

Balance is the ability to keep an 
upright posture while standing still or 
moving. People with good balance 
are likely to be good, for example, at 
gymnastics and ice skating.

Coordination is the ability to use 
your senses together with your body 
parts or to use two or more body 
parts together. People with good 
eye–hand or eye–foot coordination 
are good at juggling and at hitting 
and kicking games, such as soccer, 
baseball, volleyball, tennis, and golf.

Agility is the ability to change the position of your body 
quickly and control your body’s movements. People with 
good agility are likely to be good, for example, at wres-
tling, diving, soccer, and ice skating.
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Speed is the ability to perform 
a movement or cover a distance 
in a short time. For example, 
people with good leg speed can 
run fast, and people with good 
arm speed can throw fast or hit 
a ball that is thrown fast.

Reaction time is the amount of time it takes you to 
move once you recognize the need to act. People 
with good reaction time can make fast starts in track 
and swimming and can dodge fast attacks in fenc-
ing and karate.
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The Five Parts of Skill-Related Fitness

Functional Fitness

FIT FACT
Power, formerly classified as a skill-related 
part of fitness, is now classified as a 
health-related part of fitness. A report 
by the independent Institute of Medicine 
provides evidence of the link between 
physical power and health. The report 
indicates that power is associated with 
wellness, higher quality of life, reduced 
risk of chronic disease and early death, and 
better bone health. Power, and activities 
that improve power, have also been found 
to be important for healthy bones in chil-
dren and teens.

Fitness, Health, and 
Wellness Are Interrelated

FIGURE 1.4 Interrelationship of fitness, health, 
and wellness.

Lesson Review
1. What is meant by the terms physical fitness, health, and wellness, and how they are 

interrelated?
2. What are the fi ve components of health and wellness, and how are they defi ned?
3. What are the six parts of health-related physical fi tness and the fi ve parts of skill-related 

physical fi tness, and how are they defi ned?
4. What is self-assessment, and how it is important to good fi tness, health, and wellness?

23

Lesson 1.2
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TAKING CHARGE: Learning to Self-Assess

Self-management skills 
help you adopt a healthy 
lifestyle both now and 
throughout l i fe.  Self-
assessment is a type of 
self-management skill that 
enables you to test your-
self to see what you can 
do. You can perform many 
kinds of self-assessment. For example, you can 
assess your physical fitness, eating patterns, 
stress level, health risks, knowledge, and abil-
ity to perform in a sport. This book includes 
many self-assessments focused on physical 
fitness, as well as some that address health, 
wellness, and healthy lifestyle choices. The 
following example focuses on health-related 
physical fitness.

Julia and Troy were friends who wanted to 
know more about their health-related physical 
fitness. They had taken fitness tests in school 
but had learned little about why they were 
doing the tests or how to test themselves. They 
wanted to learn how to assess their own fitness.

Julia remembered some of the tests she had 
taken in elementary school, such as running a 
50-yard (about 46-meter) dash and perform-
ing something called a “shuttle run.” Troy had 
not taken a fitness test in physical education, 
but he had been tested for his baseball team 
to see how far he could throw a ball and how 

fast he could run to first 
base.

Julia and Troy thought 
about doing a self-assess-
ment that included all of 
the tests Julia had been 
given in school and all of 
the tests Troy had done for 
his baseball team. But they 

weren’t sure how to do the tests in the correct 
way, and they weren’t sure that these were the 
best tests. What they really wanted to learn was 
how to do a self-assessment for health-related 
physical fitness.

For Discussion
Discuss a plan of self-assessment that Julia 
and Troy could follow to determine their 
health-related physical fitness. Did the tests 
Julia performed in elementary school assess 
health-related physical fitness? Did the tests 
Troy performed for his baseball team mea-
sure health-related physical fitness? What 
do you think the tests they performed really 
measured?

The guidelines in the following Self-Man-
agement feature will help you as you answer 
the discussion questions above and will be 
useful as you try the various self-assessments 
included in this book.

Before you go on a trip, you use a map to make 
plans. The map helps you decide where you 
want to go. Assessing your own fitness is much 
like using a map. You can    assess your current 
fitness and physical activity in order to help you 
learn where you need to improve and make 
your plans for doing so. You can also use the 
assessment information to develop strategies 
and tactics to commit to your plan. Use the fol-
lowing guidelines as you learn to do personal 
fitness and activity self-assessments.

• Try a wide variety of tests. Fitness and 
physical activity include many parts, and 
performing a variety of self-assessments 
enables you to get a total picture of your 

➡ SELF-MANAGEMENT: Skills for Learning to Self-Assess
fitness and activity needs. You will learn 
various self-assessment techniques in 
this class.

• Choose self-assessments that work 
best for you. You’ll try all the self-
assessments you learn in this book, 
but ultimately you won’t need to use 
them all. You should choose at least 
one assessment for each type of health-
related physical fitness and one assess-
ment to determine your current activity 
level. After you’ve tried many self-assess-
ments, you’ll be prepared to select the 
ones that work best for you.
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SELF-MANAGEMENT: Skills for Learning to Self-Assess

• Practice. When you first drive a car, it’s 
not easy, but your skill improves with 
practice. Similarly, the first time you do 
self-assessments, you’ll make mistakes, 
but the more you practice, the better 
you’ll get. So, once you decide which 
assessments to use on a regular basis, 
practice using them!

• Use self-assessments for personal 
improvement. Once you’ve learned to 
use self-assessments, repeat them from 
time to time to monitor your progress. 
Avoid making assessments too often, 
but check yourself periodically to see 
how you’re doing. It takes several weeks 
to see improvement in health-related 
physical fitness after starting a new 
activity program. Avoid daily or even 
weekly self-assessments in favor of 
self-assessing after several weeks when 
improvement is more likely.

• Use health standards rather than com-
paring yourself with others. Sometimes 
people are discouraged when they get 
test results, often because they had 
unrealistic expectations. Rather than 
comparing yourself with others, evaluate 
yourself in relation to health standards 

and to your own previous performances. 
This type of comparison helps you stay 
realistic. The standards used in this book 
are based on the level of fitness needed 
for good health and wellness—not on 
comparisons of one person with another.

• Information from self-assessments is 
personal. Self-assessments are done 
to gain information that will help you 
build an accurate personal profile and 
plan for healthy active living. In many 
assessments you will work with a partner. 
Partners must agree to keep test results 
private. Information may be submitted 
to an instructor, parent, or guardian—
again with the expectation that informa-
tion is kept private. Information should 
not be shared with others without the 
permission of the person being tested. 
Think of doing a self-assessment like 
hiring a personal trainer. A personal 
trainer would have you do a series of 
tests to determine your strengths and 
weaknesses and then work with you to 
come up with a plan to meet your goals. 
The personal trainer would keep your 
information totally confidential.

Learning to assess your own fitness is an important life skill.
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TAKING ACTION: The Warm-Up

As noted in the Science in Action feature in 
lesson 1, your warm-up should vary depending 
on the workout you plan to perform. Because 
Fitness for Life includes many types of activity, 
the type of warm-up you perform will vary from 
day to day. Before  engaging in low- to mod-
erate-intensity activity, no warm-up is typically 
necessary, though you may choose to do one if 
you wish. The activities in the warm-up you use 
prior to vigorous activity will vary depending on 
the nature of your workout activity. For vigor-
ous activities that involve strength, speed, and 

power, you may choose a dynamic warm-up. If 
you prefer a stretching warm-up prior to vigor-
ous activities, the stretches should last 15 to 
30 seconds. Be sure not to stretch longer than 
60 seconds, because that can result in reduced 
performance in some activities. You will take 
action here by trying both a stretching warm-
up and a dynamic warm-up. After you’ve tried 
them, you can work with your teacher and use 
the guidelines in the Science in Action feature 
to create warm-up activities for each type of 
workout you’re planning to do.
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Those who choose a stretching warm-up before 
vigorous exercise should hold stretches for 15 to 30 
seconds.

For vigorous activities that do involve strength, speed, 
and power, you can use a dynamic warm-up.
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power, you may choose a dynamic warm-up. If 
you prefer a stretching warm-up prior to vigor-
ous activities, the stretches should last 15 to 
30 seconds. Be sure not to stretch longer than 
60 seconds, because that can result in reduced 
performance in some activities. You will take 
action here by trying both a stretching warm-
up and a dynamic warm-up. After you’ve tried 
them, you can work with your teacher and use 
the guidelines in the Science in Action feature 
to create warm-up activities for each type of 
workout you’re planning to do.
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CHAPTER REVIEW

Reviewing Concepts and Vocabulary
As directed by your teacher, answer items 1 through 5 by correctly completing each 
sentence with a word or phrase.

1. The study of human movement is called _______________.
2. The _______________ is a series of steps that can help you make good decisions 

and solve problems.
3. The science that uses principles of physics to understand the human machine is 

called _______________.
4. A hypokinetic condition is a health problem caused by _______________.
5. The part of fitness that refers to the types of body tissue is called _______________.

For items 6 through 10, as directed by your teacher, match each term in column 1 with 
the appropriate phrase in column 2.

6. muscular endurance a. movement of the body using larger muscles
7. agility   b. positive component of health
8. pedagogy   c. ability to change body position quickly
9. physical activity  d. art and science of teaching

10. wellness   e. ability to use muscles continuously without tiring

For items 11 through 15, as directed by your teacher, respond to each statement or 
question.

11. What is physical fitness?
12. How do health-related physical fitness and skill-related physical fitness differ?
13. Explain how the understanding of health has changed over time.
14. What are some important factors to consider when choosing a warm-up before 

your workout?
15. What are some guidelines for using self-assessments?

Thinking Critically
Write a paragraph to answer the following question.

You are asked to make an important decision about your fitness, health, or well-
ness. How would you use the scientific method to make that decision?

Project
Interview several healthy older adults about their fi tness, health, and wellness. 
Ask questions such as these: How would you rate your health? How would you 
rate your wellness? How would you rate your health-related physical fi tness? (Ask 
the person to use ratings such as good fi tness, marginal fi tness, and poor fi t-
ness.) How do you think teens rate their fi tness, health, and wellness compared to 
people your age? Present the information to a group such as your class or family 
members.
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