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CHERYL RICHARDSON he promotion of physical fitness has
CATHERINE VOWELL been a key objective of physical education for

more than a century (Park, 1988). During this pe-
DoLry LAMBDIN riod physical education has evolved to accommodate the
ScorT WIKGREN changing views on fitness and health. Epidemiological
research has clearly demonstrated the health benefits of
physical fitness and physical activity, both for youth and
adults (U.S. Department of Health and Human Services
[USDHHS], 1996, 2008). The high incidence of obesity
among youth has also resulted in school programs being
designed to increase physical activity and improve nutri-
tion (American Alliance for Health, Physical Education,
Recreation and Dance [AAHPERD], 2013a, 2013c). Fi-
nally, the link between regular physical activity and aca-
demic achievement has been more clearly defined in re-
cent years (Centers for Disease Control and Prevention
[CDC], 2010). All these factors have led to increased at-
tention from medical groups, public health agencies, non-
profit foundations, and other national and international
organizations.

One of the most significant developments is the es-
tablishment of the Presidential Youth Fitness Program
(PYFP), a partnership between the President’s Council
on Fitness, Sports and Nutrition (PCFSN), the Cooper
Institute, AAHPERD, the CDC, the Amateur Athletic
Union (AAU), and the National Foundation on Fitness,
Sports & Nutrition (NFFSN). The PYFP is a model for
fitness education that includes the use of a health-related
assessment, as well as educational and motivational tools
to support teachers and empower students to adopt ac-
tive lifestyles. Three core areas of focus for the PYFP are
assessment, professional development, and motivational
recognition (see Figure 1). The FITNESSGRAM® (FG)
program, developed by an esteemed advisory board af-
filiated with the Cooper Institute in Dallas, Texas, is the
adopted health-related assessment of the PYFP. Over the
past 25 years FG has helped lead the transition toward
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TEN KEY CONCEPTS

health-related fitness (Plowman et al., 2006; Welk & Mer-
edith, 2008). The linkage with the PYFP dramatically in-
creases the scope and reach of the FG program.

The FG battery of test items and associated fitness
standards are key components of the PYFP and are now
available for free to schools across the country. The sup-
plemental FG v10.0 software and associated web-hosting
services provide schools with a comprehensive solution
for tracking, monitoring, and promoting physical activity
and physical fitness in youth. In addition to the Cooper
Institute, the other partners of the PYFP play an impor-
tant role. The direct affiliation of AAHPERD within the
PYFP brings essential education and professional expertise
to the program. Students and schools will also receive rec-
ognition for their efforts through an expanded reward sys-
tem coordinated by the AAU. The CDC provides support
through its oversight of the program evaluation. The goal
of the program is to reach 90% of our nation’s schools by
the year 2020. The NFFSN is working to secure financial
resources that will support the provision of supplemental
resources, such as the FG10 software, training for teachers,
and recognition items for students for schools.

Other cooperative efforts are also underway to promote
physical activity and healthy lifestyles among youth. For
example, CDC and AAHPERD released guidelines and
strategies for establishing comprehensive school physical
activity programs (CSPAP). The stated goal of the CSPAP
movement is

to develop physically educated students who participate in the
nationally-recommended 60+ minutes of physical activity each
day and develop the knowledge, skills, and confidence to be
physically active for a lifetime. (AAHPERD, 2013c)

Quality physical education is the centerpiece of the
CSPAP vision. Let’s Move! Active Schools (LMAS, www.
letsmove.gov/active-schools), a program launched by First
Lady Michelle Obama in partnership with PCFSN, AAH-
PERD, and the Alliance for a Healthier Generation, sup-
ports the CSPAP vision. This program is positioned to help
schools “create active environments where students get 60
minutes of daily physical activity through quality physical
education and physical activity before, during, and after
school” (AAHPERD, 2013a, p. 1).

An integrated set of school-based programming has also
been developed by the National Football League (NFL)
Foundation in partnership with the National Dairy Coun-
cil (Fuel up to Play 60) and the American Heart Association
(NFL Play 60 Challenge). These programs have increased

awareness about the importance of youth physical activity
and have provided schools with tangible support to create
positive change. Organizations such as Action for Healthy
Kids, PE4 Life, and the Alliance for a Healthier Generation
have also established national training and support net-
works to assist schools in creating a healthier environment.
The visibility and accessibility of these and other programs
has helped to build momentum for enhanced physical edu-
cation programming in the United States.

As noted earlier, there has been increased attention
and visibility given to physical education by the medi-
cal and public health communities in recent years. The
prominent Institute of Medicine (IOM) recently released
two significant documents focused on advancing youth
fitness research and promotional efforts. The first report,
titled Fitness Measures and Health Outcomes in Youth
(IOM, 2012), focused on recommending health-related
test items for use in national surveys of youth physical fit-
ness. The committee that prepared the report reviewed the
evidence to determine the link between fitness components
and health outcomes in youth. In addition, the commit-
tee made recommendations for health-related fitness test
items for use in school settings. The second report, titled
Educating the Student Body: Taking Physical Activity and
Physical Education to School (I0OM, 2013), reviewed the
literature to determine the current status of physical ac-
tivity and physical education in the school environment.
The report highlights the role that physical activity plays
in enhancing student learning and describes how physical
education and other school-based activity programming
can contribute to creating a healthier school environment.

The convergence and synergy among these various de-
velopments has led to many opportunities but also has led
to some confusion about how to interpret and act on the
various programs and resources. The purpose of this ar-
ticle is to summarize key concepts and principles common
across these initiatives. Specific emphasis is placed on issues
with fitness assessment and fitness education since they are
central to the PYFP and the IOM recommendations. The
implementation of the PYFP, using FG as the health-related
assessment, creates an unprecedented opportunity for co-
ordinated programming that addresses education goals as
well as public health objectives. It eliminates the confusion
that existed when multiple organizations offered multiple
tests and offers potential for coordinated fitness educa-
tion and evaluation of school activity programming. To
facilitate effective coordination, it is important to build
consensus on common terms and principles underlying
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Figure 1. The three components of the Presidential Youth Fitness Program
© President’s Council on Fitness, Sports, and Nutrition (2013). Reproduced by permission of President’s
Council on Fitness, Sports, and Nutrition. Permission to reuse must be obtained from the rightsholder.

physical education, fitness assessment, and fitness education. Ten
key concepts, developed by representatives from the organizations
involved with the PYFP are outlined here.

Ten Key Concepts

1. Fitness education is an important part of the total physical
education program. Fitness education can be viewed as a sub-
component of a CSPAP that focuses on helping students acquire
knowledge and higher-order understanding of health-related
physical fitness (the product), as well as habits of physical activ-
ity and other healthy lifestyles (the process) that lead to good
health-related physical fitness, health, and wellness. In 2012
the document Instructional Framework for Fitness Education
in Physical Education outlined the scope of fitness education
within physical education (National Association for Sport and
Physical Education [NASPE], 2012). Although the term fitness
is used in many ways, fitness education in this document was
defined intentionally as health-related fitness education. The
framework emphasized how instructional strategies can be used
to teach important concepts of health-related fitness in youth.
The combined resources and partners within the PYFP provide
schools (and teachers) with an integrated package to facilitate ef-
fective fitness education, since it “provides children, parents, and

26 Vorume 85 Nuwmser 2 Fesruary 2014

physical education teachers with valuable information to: better
understand personal health-related fitness, create individualized
fitness plans, and help students reach fitness goals and improve
well-being” (AAHPERD, 2013c¢). The Physical Best (PB) program,
developed by AAHPERD (2013b), has provided a comprehensive
health-related fitness education program for many years. Physical
Best has now added training programs specifically for use with
PYFP. These programs combine elements of traditional PB pro-
grams with information on FG, the use of recognition items, and
information about the importance of communication for program
success (i.e., communication with students, parents, colleagues, ad-
ministrators, and the community).

In addition to providing fitness education materials, PB provides
health-fitness specialist and health-fitness instructor workshops
and certifications and works collaboratively to provide instructor
training for the fitness education program Fitness for Life (2013),
a long-time partner program with FG and PB. Fitness education
programs that focus on conceptual learning and teaching self-man-
agement skills have been shown to be effective in promoting active
lifestyles after high school graduation (Dale & Corbin, 2000; Dale,
Corbin, & Cuddihy, 1998). These results demonstrate that specific
attention on fitness education can help foster lifelong interest and
involvement in physical activity. The recent IOM report on physi-
cal education (IOM, 2013) specifically endorsed the importance of
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fitness education in physical education programs consistent with
the AAHPERD instructional framework (NASPE, 2012).

2. Health-related physical fitness assessment is an important
part of physical education and fitness education programs. Fitness
testing has been a common component of most physical education
programs, but it has not always been used effectively to promote
health-related fitness. Early debate in the field led some to ques-
tion the utility of fitness assessments, but there is clear consensus
by medical and public health experts concerning the importance
of well-conducted fitness assessments in school physical education
programming (IOM, 2012). A recent paper by Pate, Welk, & Mec-
Iver (2013) revisits early justifications for coordinated fitness test-
ing (Pate, 1989) and highlights the importance of physical fitness
assessments in physical education. The recent AAHPERD fitness
education framework also emphasizes the importance of “physi-
cal fitness assessment (including self-assessment) and analysis”
(NASPE, 2012, p. 3).

The FG Scientific Advisory Board described appropriate and
inappropriate uses of fitness assessment in its Reference Guide
(Corbin & Pangrazi, 2008a), and other experts have provided
recommendations for conducting valid and reliable fitness testing
(Mahar & Rowe, 2008), guidelines for incorporating testing into
the curriculum (Silverman, Keating, & Phillips, 2008), strategies
for using fitness testing to enhance motivation (Wiersma, 2008),
and recommendations for combined fitness and physical activity
assessments (Welk, 2002). These resources provide abundant help
to those who administer youth fitness testing.

3. The relationship between health-related fitness and health
varies by age, but it exists for people of all ages. The classic epi-
demiological study by Blair et al. (1989), at the Cooper Institute,
was among the first to clearly establish the link between fitness
and cardiovascular health. Since then, evidence has accumulated,
and the association between health-related fitness components and
health risk factors in adults (e.g., cardiovascular risk factors, mus-
culoskeletal health, diabetes, obesity) is well established (USDHHS
1996; ACSM, 2013).

The links are not as robust for youth as for adults, partly be-
cause chronic disease states are not typically present among youth
to the extent that they are among adults. Also the majority of stud-
ies, to date, have focused on adults. While health problems associ-
ated with low fitness are more characteristic of adults, the recent
IOM report establishes a health link to physical fitness among
youth (IOM, 2012). For youth, the term health markers (or health
risks) is/are used rather than health outcomes, as used with adults.
This is because health outcomes (e.g., disease) are not commonly
present in youth but markers may be. Examples of markers that in-
crease the risk for future disease include higher than normal blood
pressure, blood sugar, blood lipids, and body fat levels.

The association between health and fitness is well established for
cardiorespiratory endurance and body composition among adults
(ACSM, 2013), and the recent IOM report documents the associa-
tion of health markers with both cardiorespiratory endurance and
body composition among youth (IOM, 2012). The FG program
used a composite indicator of metabolic syndrome (health mark-
ers) to establish the health-related, criterion-referenced standards
for both cardiorespiratory endurance (Welk et al., 2011) and body
composition (Laurson et al., 2011).

The ACSM noted that “the health benefits of enhancing muscular
fitness are well established” (2013, p. 179). Among adults, improved
strength, muscular endurance, and power are related to a variety
of health benefits (e.g., lower mortality, lower risk of heart disease,
better metabolic profiles, lower risk of osteoporosis) and reduce the
chance of musculoskeletal disorders (ACSM, 2013). The appropri-
ateness of resistance training for youth was questioned until recent
years, but new guidelines from the National Strength and Condi-
tioning Association (Faigenbaum et al., 2009) indicate that properly
conducted programs are appropriate for youth. Although the associ-
ations of strength, muscular endurance, and power are not as strong
among youth as among adults, the IOM report (2102) documents
the relationship between these fitness components and health mark-
ers, especially bone health, among youth. Interestingly, the relation-
ship between muscle power and health is more established among
youth (IOM, 2012) and older adults (ACSM, 2013) than it is among
young adults.

Health associations with flexibility are appar-
ent among adults (especially older adults; ACSM,
2013), but evidence of clear associations with
health indicators in youth is lacking (IOM, 2012).
This may be due to the generally high levels of
flexibility in youth, the limitations of the existing
measurements of flexibility, or the relative lack of
research linking flexibility and health in youth.
Despite the lack of evidence, assessing flexibility
among youth is considered appropriate in fitness
education (IOM, 2012). Among older adults, bal-
ance and agility, typically considered to be skill-
related fitness components, are associated with
good physical functioning, especially for reducing
and preventing falls. Functional fitness and func-
tional fitness training are especially important for
seniors (ACSM, 2013).

4. Although the strength of health relation-
ships varies for different parts of fitness among
youth, it is important to teach about all health-
related fitness components in fitness education
programs. As noted in the previous concept, there
are clear health links with both cardiorespiratory
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endurance and body composition. The link to muscle fitness
(strength, muscular endurance, and muscle power) among youth
has also been established, but to a lesser extent than to cardiorespi-
ratory endurance and body composition (IOM, 2012; Plowman,
2008). In fitness education, musculoskeletal fitness typically re-
fers to the parts of health-related fitness associated primarily with
the muscular and skeletal systems (strength, muscular endurance,
power, and flexibility). Muscle fitness is often used to describe the
parts of musculoskeletal fitness that rely on force production by
the muscles. While not enough evidence has accumulated to show
the health benefits of flexibility in youth, the IOM recommends
flexibility testing in fitness education programs (IOM, 2012).

Teaching youth about physical fitness, its health benefits, and
methods for developing each fitness component can help youth
avoid health problems. In addition, it can help them to stay ac-
tive throughout their lifetime (IOM, 2013). Establishing a healthy
fitness profile early in life is easier than improving a low fitness
profile that progressively develops as a result of an inactive adult
lifestyle.

5. Functional fitness is an important consideration in fitness
education. Functional fitness refers to the ability to perform “com-
mon movements you might do at home, at work or in sports”
(Mayo Clinic, 2013). If youth “can do school work, get to and
from school and participate in leisure time activities without fa-
tigue, respond to emergency situations, and perform other daily
tasks safely and without fatigue (e.g., house and yard work),” they

The focus in school physical
education is on providing youth
with the knowledge and skills
they need to be active, fit, and
healthy throughout life.

have functional fitness (Corbin & Le Masurier, 2014). The ACSM
notes the importance of functional fitness training, as well as exer-
cising for good health, especially for older adults (ACSM, 2013).
Developing and maintaining good health-related fitness is a prior-
ity for fitness education, but functional fitness is also important.

6. Health-related fitness test items for use in fitness education
may differ from those used in research or for national surveillance.
There is considerable interest among public health officials in
tracking health-related fitness in youth, but this necessitates spe-
cific research designs and precise measures. For national surveys,
such as those conducted between 1958 and 1985 (Morrow et al.,
2009), only field test items supported by the most compelling evi-
dence were selected.

The focus in school physical education is on providing youth
with the knowledge and skills they need to be active, fit, and healthy
throughout life. Therefore, the more important consideration in
school fitness testing is whether items can help to evaluate personal
fitness needs and facilitate fitness education. The items available
in the FG battery were selected with this consideration in mind.
The stated mission of FG (since inception) has been “to promote
lifelong physical fitness, physical activity and other health-related
behaviors” (Corbin & Pangrazi, 2008b, p. 1-4). Accordingly, the
FG battery uses items that can be effectively administered in school
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settings and that have relevance for personal health, both during
these formative years and later in life. The use of health-related fit-
ness in daily life is an important educational consideration.

For national surveys, the IOM recommended the use of the
PACER and submaximal treadmill or bicycle ergometer tests for
cardiorespiratory endurance and BMI, waist circumference, and
skinfold thickness (triceps and subscapular) for body composition.
For use in fitness education, the PACER and the mile run for car-
diorespiratory endurance and the BMI for body composition were
recommended by the IOM (2012).

For muscle fitness hand-grip strength and the standing long
jump were recommended (IOM, 2012). These items were chosen
for use in national surveys and are considered appropriate for
use in educational testing because of the evidence linking them to
health markers and because of their relatively high association to
more sophisticated measures of musculoskeletal fitness. Although
the evidence was not as strong as for items chosen for a national
survey, the curl-up, push-up, and sit-and-reach were deemed ap-
propriate for use in fitness education programs. Although not ad-
dressed by the IOM report, a trunk extension test is used in the FG
battery. This item is included in FG to help teach students about
the importance of lower-back strength and endurance (core muscle
fitness) for functional fitness and reducing the risk of back pain
later in life (Plowman, 1992). Evidence to date has not supported
the utility of this item for detecting risk of back pain among youth;
however, it is still a useful item in fitness education.

7. Cardiorespiratory endurance is the recommended term for
the fitness component frequently described as cardiovascular fit-
ness, aerobic fitness, cardiorespiratory fitness, or cardiovascular
endurance. Numerous terms are used to describe the component of
fitness associated with functioning of the cardiovascular, respira-
tory, and muscular systems. However, there are subtle differences
in meaning and interpretation among these different terms. For
field measures, the IOM (2012) recommends the definition by Sal-
tin (1973); cardiorespiratory endurance is “the ability to perform
large-muscle, whole body exercise at a moderate to high intensity
for extended periods of time” (IOM, 2012, p. 1-2). The term car-
diorespiratory endurance, and its definition, is appropriate for use
in fitness education because it reflects the ability of a person to
perform functional fitness activities of daily life associated with the
three principal systems supporting performance (cardiovascular,
respiratory, muscular).

Performance on the commonly used PACER test, for example,
reflects cardiorespiratory endurance since it directly relates to the
ability to sustain aerobic activity over an extended period. Lap
scores on the PACER provide baseline information for both health
information (where you stand in terms of health) and functional
information (how much you can do and if you are getting better)
and are useful in personal program planning. Lap scores can also
be converted to estimates of aerobic capacity (see Concept 8), but
the raw lap scores provide unique meaning about functional fit-
ness. The mile run test also can reflect cardiorespiratory endurance,
but it is not as widely used (or endorsed) due to the issues with
motivation and pacing. The walk test, a test option offered in FG,
provides an alternative assessment of cardiorespiratory endurance
that has particular utility for youth with low fitness, special needs,
and those who are just beginning physical activity.

8. An understanding of the term aerobic capacity is important
for fitness education. Aerobic capacity reflects the maximal amount
of oxygen that can be taken in and used by the body. It is typically
expressed as maximal oxygen uptake (VO, max) and VO,max is



generally considered to be the best measure
of aerobic capacity. Because differences in
body size can influence oxygen uptake (i.e.,
bigger people have more body tissue and use
more oxygen), the measure of aerobic capac-
ity is most commonly expressed relative to
body weight (Cureton & Plowman, 2008, p.
9-3) or milliliters O, consumed per kilogram
of body weight per minute (ml/kg/min or
mL/kg!/min™).

While cardiorespiratory endurance and
aerobic capacity are commonly considered
to be synonyms, for educational purposes it
is appropriate to differentiate between the
two. Cardiorespiratory endurance is mea-
sured by field tests and reflects both health
and functional fitness. Aerobic capacity, in
contrast, reflects the overall capacity of the
cardiovascular and respiratory systems, but
not necessarily functional fitness. It is ap-
propriate for youth to learn to convert field
test scores to aerobic capacity scores and to
understand the meaning of the term aerobic
capacity since this indicator is often used to
reflect health status in clinical and public health applications.

9. Fitness components classified as health-related are also criti-
cal to performance in a variety of sports and other activities. The
components of physical fitness are typically classified as either
health-related or skill-related. As noted in Concept 3, health-re-
lated fitness components vary by age. A component considered
to be skill-related in youth can be health-related later in life. The
PYFP focuses on fitness components associated with health.

While health-related fitness is important primarily for health
and functional fitness, it is important to note that the health-related
components of fitness also play a significant role in physical perfor-
mance, including performance in virtually all sports and games. For
example, cardiorespiratory endurance is important for distance run-
ning and sports such as soccer and basketball; the various compo-
nents of musculoskeletal fitness are important in sports such as vol-
leyball, track and field, and football; flexibility is important in sports
such as gymnastics and activities such as dance; and the composition
of the body (lean versus fat mass) plays a role in many activities.

10. Power, formerly considered a skill-related fitness component,
can also be considered a health-related component of physical fit-
ness. The inclusion of power as a health-related component of physi-
cal fitness is supported by the recent IOM (2012) report. Power has
traditionally been considered a skill-related component of fitness;
however, it has also been referred to as a “combined” component
(strength x speed) because of its association with strength (health-
related) and speed (skill-related). The IOM noted that

Fuse/Thinkstock

musculoskeletal fitness is a multidimensional construct that encom-
passes three related components: muscle strength (the ability of skeletal
muscle to produce force under controlled conditions), muscle endur-
ance (the ability of skeletal muscle to perform repeated contractions
against a load), and muscle power (the peak force of a skeletal muscle
multiplied by the velocity of the muscle contraction). (2012, p. S-7)

The committee concluded that “adequate experimental and pro-
spective longitudinal evidence supports the relationship between
the multidimensional construct of musculoskeletal fitness and
health. Empirical evidence also is increasing for the importance of

A

musculoskeletal fitness, especially muscle strength and power, to
health outcomes in adults” (IOM, 2012, p. S-7). Finally, the IOM
indicated that while further research is necessary, “growing evi-
dence supports use of the handgrip strength test and the standing
long jump as health-related musculoskeletal fitness test items in
youth. Studies reviewed show a relationship between performance
on these tests and bone health and body composition” (IOM,
2012, p. 5-7).

The conclusions of the IOM are supported by recent research
indicating that power and activities that build power are particu-
larly associated with bone health in youth (IOM, 2012; Gunter,
Almsteadt, & Janz, 2012). The ACSM notes that among adults,
“the health benefits of enhancing muscular fitness (i.e., the func-
tional parameters of muscle strength, endurance and power) are
well established” (ACSM, 2013, p. 190). Furthermore, the ACSM
indicates that insufficient power has been associated with health
risks among older adults (ACSM, 2013).

Power (like musculoskeletal fitness in general) is specific for dif-
ferent muscle groups. However, it is often evaluated using vertical
jump tests or the standing long jump. The IOM has recommended
the standing long jump for use in national youth fitness surveys
based largely on evidence from Europe, where it has been routinely
assessed as part of the ALPHA Health-Related Fitness Test Battery
(ALPHA-FIT, 2009). The FG program does not currently include
assessments of power, but options may be available in future ver-
sions of the test battery. Fitness education programs should reflect
the change in classification of power and provide instruction con-
cerning activities that build power both in youth and later in life.

Summary

The goal of this article was to provide physical educators and
health professionals with new and relevant information about
physical fitness — particularly the impact of using one national
health-related fitness assessment for youth across the United States.
The 10 concepts reflect ideas and information relevant to the future
of fitness education and fitness assessment. The first two concepts
highligh the importance of fitness education and fitness assessment
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within physical education. These concepts provide support for the
new cooperative PYFP and PB efforts that provide program training.
Concepts 3 and 4 document the relationship between health and fit-
ness that is central to PYFP and fitness education programs. Concept
5 identifies functional fitness as a factor of increasing importance
among health and medical professions and one that is worthy of
consideration in fitness education. Concept 6 reconciles differences
in test items among different tests designed for different purposes.
Concepts 7 and 8 make a distinction between cardiorespiratory en-
durance (as measured by functional field tests) and aerobic capacity
(as measured by lab tests) that may be useful in standardizing ter-
minology in fitness education and educational fitness testing. Con-
cept 9 makes the point that health-related fitness components also
have performance benefits, which can be meaningful to youth in
fitness education settings. Concept 10 indicates that power, formerly
considered a skill-related or “combined” component of fitness, has
health benefits and can be considered a health-related fitness compo-
nent in fitness education programs.

The concepts described in this article are important for physical
education professionals, as well as for researchers and public health
officials. Professors involved in teacher education programs should
consider educating students about these key concepts to facilitate
future integration into fitness education and fitness assessment pro-
grams. Public health officials can use the concepts to educate the
public about the health benefits associated with good fitness.

These concepts represent key summary points that were viewed
as essential for effective coordination of fitness programming. The
joining together of many different organizations to provide one
comprehensive program that emphasizes students’ health ushers
in a new era of cooperation (AAHPERD, 2013d). All cooperating
groups share the common goal of “empowering kids to live active
lifestyles” (AAHPERD, 2013d). But implementing program change
takes time. Among those who develop tests (and related programs),
factors such as gathering the needed evidence, approval of change
by scientific advisors, preparation of new program materials, mod-
ification of computer programs, and modification of education
training programs must be considered. For teachers who adminis-
ter the tests (and related programs), it is important to embrace and
stay abreast of change, seek training in new programs, and provide
feedback to those who develop and implement programs.
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