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Chapter 1: Introduction to Kinesiology

OBIJECTIVES

e Discuss the discipline of Kinesiology and its relationship to physical activity.
e Discuss Physical Activity and the impact it has on Kinesiology.
e Help you gain an understanding of what a profession and career pathways

Have you ever thought that kinesiology was solely about sports and exercise? Besides sports
and exercise, do you know that there is a vast amount of career paths that benefit from
knowledge gained through studying kinesiology? Options such as exercise physiologist,
prosthetist, sports medicine, teaching, coaching, athletic trainers, and so many more jobs and
opportunities are available in the field of kinesiology. Knowing what career path, you want to
pursue will help guide you toward the education you need.

Kinesiology has many purposes in the future, especially how it involves the major that any
person wishes to obtain. Making sure to stay up to date with methods, technology, software,
and equipment, will help any professional stay motivated each day. Kinesiology encompasses
not just a basic idea of how to teach or coach but an in-depth look into the reasons. From
breaking down the movement of a throw to motivating a player to research, to management,
kinesiology offers a variety of paths for the mind and body.

Kinesiology is the scientific study of human body movement. Kinesiology addresses
physiological, biomechanical, and psychological principles and mechanisms of movement.
Applications of kinesiology to human health include biomechanics and orthopedics; strength
and conditioning; sport psychology; motor control; skill acquisition and motor learning;
methods of rehabilitation, such as physical and occupational therapy; and sport and exercise
physiology. Studies of human motion include measures from motion tracking systems,
electrophysiology of muscle and brain activity, various methods for monitoring physiological
function, and other behavioral and cognitive research techniques. The word comes from the
Greek kivnolg kinésis, 'movement’ (itself from kwéw kinéo, 'to move'), and -Aoyia -logia,
‘study.’?

Kinesiology can connect to the major that you wish to obtain and help you to become a
professional in your chosen field. Though the term “kinesiologist” is neither a licensed nor
professional designation in the United States, nor most countries (except for Canada),
individuals with training in this area can teach physical education, work as personal trainers and
sports coaches, provide consulting services, conduct research and develop policies related to
rehabilitation, human motor performance, ergonomics, and occupational health and safety.?

! Kinesiology. (n.d.). In Wikipedia. Retrieved from https://en.wikipedia.org/wiki/Kinesiology
2 Kinesiology. (n.d.). In Wikipedia. Retrieved from https://en.wikipedia.org/wiki/Kinesiology



https://en.wikipedia.org/wiki/Kinesiology
https://en.wikipedia.org/wiki/Kinesiology
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Making sure to stay up to date with methods, technology, software, and equipment, will help
any professional stay motivated each day. Kinesiology encompasses not just a basic idea of how
to teach or coach but an in-depth look into why. From breaking down the movement of a throw
to motivating a player to research, to management, kinesiology offers a variety of paths for the
mind and body. A bachelor's degree in kinesiology can provide strong preparation for graduate
study in biomedical research, as well as in professional programs, such as medicine, dentistry,
physical therapy, and occupational therapy.3

Continuing through this book will teach you all you need to know to get started in kinesiology
and set you up for a successful future!
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Figure 1.1: Disciplines of science and kinesiology focus on the topic of human physical activity*

3 Kinesiology. (n.d.). In Wikipedia. Retrieved from https://en.wikipedia.org/wiki/Kinesiology
4 lmage by College of the Canyons ZTC Team, references image by Angelina Lang
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Physical Activity

Becoming physically fit and participating in physical activity are important, yet distinct, parts of
achieving optimal health. Physical fitness is the ability to carry out daily tasks without getting
too tired and with enough leftover energy to enjoy leisure-time pursuits. Physical activity is any
muscle movement that increases energy expenditure including activity related to a person's
job, transportation, leisure-time activity, and purposeful exercise. Participating in physical
activity increases physical fitness.”

: Professional
Physical :
practice

aCtl‘_”tY centered in
experience physical

activity

Scholarly
study of
physical
activity

Figure 1.2: Interrelated sources of knowledge in Kinesiology®

Physical activity literacy begins with a clear understanding of the terminology utilized within the
field. While some terms are used interchangeably, it is important to recognize the nuanced
differences that exist in physical activity vocabulary.’

The term physical activity provides various definitions and offers a new and broader definition:
“Physical activity involves people moving, acting, and performing within culturally specific
spaces and contexts, and influenced by a unique array of interests, emotions, ideas,
instructions, and relationships.”® A simpler way to put this is that physical activity is any bodily
movement that is produced by skeletal muscles and requires energy expenditure (calories
“burned”).

5 Physical Fitness and Physical Activity. (2022, March 4). Retrieved from
https://med.libretexts.org/@go/page/21171

6 Image by College of the Canyons ZTC Team, references image by Piers Sullivan

7 Kramer, E. (n.d.). 1.2 Physical Activity Terminology, in A Guide to Physical Activity. Retrieved from
https://openpress.usask.ca/guidetophysicalactivity/chapter/1-2-physical-activity-terminology/

8 Kramer, E. (n.d.). 1.2 Physical Activity Terminology, in A Guide to Physical Activity. Retrieved from
https://openpress.usask.ca/guidetophysicalactivity/chapter/1-2-physical-activity-terminology/
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Physical activity is often divided into four domains: Domestic/household, transportation,
occupational, and leisure time.? Examples of the various domains of physical activity are as
follows:

e Domestic/household: vacuuming, completing yard work, clearing the dishes

e Transportation: biking to work, walking to school, rollerblading to the store

e Occupational: lifting or hauling weights for work or engaging in exerting physical activity
during a work-related task

e Leisure-time: physical activity that is completed in an individual’s leisure time (i.e.,
swimming, jogging, hiking, dancing, participating in weight-training regimens, etc.)°

Factors Influencing the Kinds and Amounts of
Performance Experiences

e Social environment

e Parents

e Peers

e Teachers and coaches
e Personal circumstances

Although we possess a unique facility for performing, planning, and implementing physical
activity experiences, most of us are not inclined to explore this potential to the fullest. The
people closest to you are major influences on the kind and amount of experience you have with
a particular physical activity, especially when you are young. Often, our physical activity
experiences-- and consequently, those in which we develop proficiency-- are determined by
factors that lie outside our control, such as climate, regional culture, and economic
considerations. After we have accounted for factors in our social and ecological environments
that affect our decisions about physical activity, we are left to consider the indeterminable
factors within us, such as our perceptions of ourselves, our competency in the activity, and the
activity itself, that also may affect our decisions about physical activity.!

Experience Changes Our Capacity to Perform Physical
Activity

The type of physical activity experience that brings about changes in skill is called practice. The
relatively permanent effect of practice is learning. Physical activity experiences, known as

9 Caspersen et al., 1985; Physical Activity Guidelines Advisory Committee, 2008

10 Kramer, E. (n.d.). 1.2 Physical Activity Terminology, in A Guide to Physical Activity. Retrieved from
https://openpress.usask.ca/guidetophysicalactivity/chapter/1-2-physical-activity-terminology/

11 The Importance of Physical Activity Experiences. (n.d.). Foundations of Kinesiology. University of Alabama in
Huntsville. Retrieved from https://sites.google.com/site/introductiontokinesiologyuah/the-importance-of-
physical-activity-experiences



https://openpress.usask.ca/guidetophysicalactivity/chapter/1-2-physical-activity-terminology/
https://sites.google.com/site/introductiontokinesiologyuah/the-importance-of-physical-activity-experiences
https://sites.google.com/site/introductiontokinesiologyuah/the-importance-of-physical-activity-experiences
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training, are employed to develop such performance qualities as muscle strength and
endurance, cardiorespiratory endurance, or flexibility. The state of having developed these
gualities is known as conditioning. Generally, practice without training, or training without
practice, is an incomplete formula for developing excellence in sport. Training experiences that
improve our general capacity for performing daily activities and preventing disease processes
associated with low levels of physical activity are known as fitness activities.?

Exercise is defined as “a specific type of physical activity that is planned, structured, and
repeatedly done to improve or maintain physical fitness.”*3 Exercise is a subcategory of physical
activity that is planned and structured. It involves repetitive bodily movement and is performed
to improve or maintain one or more components of physical fitness (Caspersen, Powell, &
Christenson, 1985; Centers for Disease Control and Prevention, 2015). Examples of this can be
swimming, walking, jogging, aerobics, stationary machines, treadmills, or going for a bike ride.
This can also include doing weightlifting at the gym using dumbbells or resistance bands.* Two
broad categories of exercise include aerobic and anaerobic exercise which are discussed later in
the book.

There is a long-standing perception that exercise is a strict activity that must meet a certain
number of minutes or hours per day and must be performed in a gym setting. However, this is
not the case. Exercise can be performed at any time of the day and not just at the gym. It is
something you do when it is convenient for you, and many people now perform exercise during
breaks, at lunch, after dinner, or whenever time permits.

Movement is defined as “the state of changing something’s position —that is, changing where
something is. A flying bird or a walking person is moving because they change where they are
from one place to another.”?>

The variety of movements provided by the different synovial joints allows for a large range of
body motions and gives you tremendous mobility. These movements allow you to flex or
extend your body or limbs, medially rotate, and adduct your arms. Other movements include
flexing your elbows to hold a heavy object against your chest, raising your arms above your
head, rotating or shaking your head, and bending to touch the toes (with or without bending
your knees). Examples of exercises include throwing, catching, walking, running, passing, and
swinging.16

12 The Importance of Physical Activity Experiences. (n.d.). Foundations of Kinesiology. University of Alabama in
Huntsville. Retrieved from https://sites.google.com/site/introductiontokinesiologyuah/the-importance-of-
physical-activity-experiences

13 58dergren, M., Sundquist, J., Johansson, SE. et al. Physical activity, exercise and self-rated health: a population-
based study from Sweden. BMC Public Health 8, 352 (2008). https://doi.org/10.1186/1471-2458-8-352

14 Kramer, E. (n.d.). 1.2 Physical Activity Terminology, in A Guide to Physical Activity. Retrieved from
https://openpress.usask.ca/guidetophysicalactivity/chapter/1-2-physical-activity-terminology/

15 Movement. (n.d.). In Wikipedia. Retrieved from https://simple.wikipedia.org/wiki/Movement

16 Biga, L.M. et al. (n.d.). 9.5 Types of Body Movements, in Anatomy & Physiology. Retrieved from
https://open.oregonstate.education/aandp/chapter/9-5-types-of-body-movements/



https://sites.google.com/site/introductiontokinesiologyuah/the-importance-of-physical-activity-experiences
https://sites.google.com/site/introductiontokinesiologyuah/the-importance-of-physical-activity-experiences
https://doi.org/10.1186/1471-2458-8-352
https://openpress.usask.ca/guidetophysicalactivity/chapter/1-2-physical-activity-terminology/
https://simple.wikipedia.org/wiki/Movement
https://open.oregonstate.education/aandp/chapter/9-5-types-of-body-movements/
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Dance is “a performing art... It is when people move to a musical rhythm. They may be alone or
in a group.” It can be performed at home, on a stage, with friends, or in a class. Dance has been
performed in many cultures and goes back hundreds of years. Today, dance is used to express
feelings and emotions and to promote and celebrate culture.’

Sport: Sport is defined as “a sort of game that requires physical activity and involves a degree of
competition as, for example, baseball, soccer, bowling, or basketball.” 8

Sports are performed by all ages and at various levels from recreation to serious, professional
competitions. A critical component of sports is being on a team. Kinesiology explores both the
importance of sports and the impact of being on a competitive team, dealing with practice
times, game schedules, knowledge of rules, sportsmanship, and working towards a goal with a
group of people.

Vicarious participation in sports occurs when spectators imagine themselves performing the
same activities as the athletes they are watching. Comprehensive knowledge of the players,
rules, and competitive strategies adds to the enjoyment of watching sports, as do the feelings
we harbor toward the participating teams. Enjoyment of activity is one of the greatest
determinants of whether we continue to engage in that physical activity.

Academic Paths

As mentioned in the introduction of this chapter, knowing what career path you want to pursue
will help guide you toward the education you need. In North America, kinesiologists may study
to earn a Bachelor of Science, Master of Science, or Doctorate of Philosophy degree in
Kinesiology or a Bachelor of Kinesiology degree. In Australia or New Zealand, kinesiology is
often conferred as an Applied Science (Human Movement) degree (or higher). Many doctoral-
level faculty in North American kinesiology programs received their doctoral training in related
disciplines, such as neuroscience, mechanical engineering, psychology, and physiology.*®

Associate’s Degree Programs

A 2-year program may be appropriate preparation for an entry-level fitness or wellness job.
Some, or all, of these credits, may be applied toward a bachelor's program. About half the
course load covers general education courses, and the other half is major-related. Additionally,
junior college students may have the opportunity to participate in an internship.

7 Dance. (n.d.). In Wikipedia. Retrieved from https://simple.wikipedia.org/wiki/Dance
8 Sport. (n.d.). In Wikiversity. Retrieved from https://en.wikiversity.org/wiki/Sport
1% Kinesiology. (n.d.). In Wikipedia. Retrieved from https://en.wikipedia.org/wiki/Kinesiology



https://simple.wikipedia.org/wiki/Dance
https://en.wikiversity.org/wiki/Sport
https://en.wikipedia.org/wiki/Kinesiology
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Bachelor's Degree Programs

Schools vary widely in their kinesiology programs depending upon the program’s intent; some
tracks are appropriate for aspiring secondary school fitness instructors, while others gear
toward aspiring research scientists. Teaching and internship opportunities may be available.

Graduate Programs

Advanced studies in kinesiology are appropriate for aspiring scientists, therapists, and sports
professionals. Studies move past the mechanical and into the body’s neurological, biochemical,
and physiological sciences. Psychological factors and behavior related to sports and exercise are
also explored. Master's degree students may choose from thesis and non-thesis program
options, while Ph.D. students typically need to participate in research projects and complete a
dissertation.

Kinesiology is a broad field of study, and many programs may offer specific areas of focus. It is
important to consider long-term career goals, opportunities for specialization, and whether
graduate studies are an option when selecting a kinesiology program.?°

20 Kinesiology Colleges, Universities and Schools in the U.S. (2021). Best Accredited Colleges. Retrieved from
https://bestaccreditedcolleges.org/articles/kinesiology-colleges.html



https://bestaccreditedcolleges.org/articles/kinesiology-colleges.html
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21 Image by College of the Canyons ZTC Team, references image
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Various Kinesiology Websites to Know??

e American Kinesiology Association: https://www.americankinesiology.org/

e Kinesiology Network: https://www.kinesiology.com/kinesiology/

e International College of Applied Kinesiology: https://www.icak.com/

e Academy of Systematic Kinesiology: www.kinesiology.co.uk

e Physical Activity, Division of Nutrition, Physical Activity and Obesity of the Centers for

e Disease Control and Prevention: www.cdc.gov/physicalactivity

e Physical Activity and Health: A Report of the Surgeon General:
www.cdc.gov/nccdphp/sgr/pdf/execsumm.pdf

e SHAPE America: www.shapeamerica.org

e National Association for Kinesiology in Higher Education: www.nakhe.org

e Medical Career Training: www.medical-career-training.com/kinesiologist.htm

e American Heart Association Physical Activity:
www.heart.org/HEARTORG/GettingHealthy/PhysicalActivity/StartWalking/American-
Heart-Association-Guidelines UCM 307976 Article.jsp

e American College of Sports Medicine: https://www.acsm.org/

e Centers for Disease Control and Prevention: https://www.cdc.gov/

Introduction: eSport

eSports has been defined as “an organized and competitive approach to playing computer
games.” The scale of esports competitions can range from small competitions organized
between friends to international events with millions of dollars in prize money at stake. In 2020,
the esports industry reached a value of more than USD 1 billion and was projected to grow
15.7% per year.

All esports are video games, but not all video games are esports. The defining feature of esports
is the competitive nature of the video game. eSports are video games specifically designed with
competition in mind. Video games, on the other hand, are leisure activities designed to
entertain. eSports competitions at the highest level often have live events, cash prizes, and
online/in-person viewership. Although extensive research into video games’ health and physical
activity has been conducted, limited studies have examined this relationship in eSports.?3

Hundreds of millions of players are engaged daily in virtual and competitive electronic
gaming—eSports. Whether playing these games or just being a fan, eSports enthusiasts have
proliferated worldwide. According to Newzoo, a market tracking company, 427 million people
will be watching eSports by 2019 and will reach a global audience of 1.1 billion by 2021. Player

22 \Web sites: Recommended: Kinesiology/PE. (2022). Anderson University. Retrieved from
https://andersonuniversity.libguides.com/c.php?g=118933&p=775825

2 Trotter, M. G., Coulter, T. J., Davis, P. A., Poulus, D. R., & Polman, R. (2020). The Association between Esports
Participation, Health and Physical Activity Behaviour. International Journal of Environmental Research and Public
Health, 17(19), 7329. MDPI AG. Retrieved from http://dx.doi.org/10.3390/ijerph17197329



https://www.americankinesiology.org/
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http://www.heart.org/HEARTORG/GettingHealthy/PhysicalActivity/StartWalking/American-Heart-Association-Guidelines_UCM_307976_Article.jsp
http://www.heart.org/HEARTORG/GettingHealthy/PhysicalActivity/StartWalking/American-Heart-Association-Guidelines_UCM_307976_Article.jsp
https://www.acsm.org/
https://www.cdc.gov/
https://andersonuniversity.libguides.com/c.php?g=118933&p=775825
http://dx.doi.org/10.3390/ijerph17197329
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earnings from sponsorships and prizes exceed $1.5 billion. In recent months, competitive
gaming (eSports) has received a large amount of social media and public attention. 90% of
children in the USA play electronic video games regularly. The IOC on 28 October 2017 in
Lausanne, Switzerland, accepted that eSport an official sporting activity. Viewership is so high
for certain games (such as League of Legends) that it has bypassed the Major League World
series. These competitions are aired on YouTube or streaming sites. The most widely known is
‘Twitch.com’ which accounts for >40% of esports streaming volume. Twitch was purchased by
Amazon in 2014 for $970 million.%*

Colleges, universities, and high schools are adding eSports teams at a rapid pace. It is appealing
for a school because it attracts a different type of student than the prototypical athlete image.
In South Korea, universities classify eSports competitors as traditional athletes. In the US, over
50 colleges have varsity eSports teams under the National Association of Collegiate esports
(NACE). Twenty-two colleges in the US currently offer scholarships for gaming. In the fall of
2018, high schools across the United States launched a competitive varsity. Undergraduate
programs have been created and offered in the industry of esports. The NCAA is currently
investigating esports as a recognized sport. In 2018, the National Basketball Association
developed the NBA’s 2K League which consists of a group of 17 franchises affiliated with NBA
teams that play electronic basketball. This league gets aired on ESPN sports channel and has
drafts like professional basketball.?®

24 DiFrancisco-Donoghue J, Balentine J, Schmidt G, et al. (2019). Managing the health of the eSport athlete: an
integrated health management model
25 DiFrancisco-Donoghue J, Balentine J, Schmidt G, et al. (2019). Managing the health of the eSport athlete: an
integrated health management model
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Chapter 2: Philosophy of Physical
Activity

OBIJECTIVES

e Learn about how philosophy ties into Kinesiology

Overview

Before we can begin exploring the concepts in this chapter, we must first understand the
meaning of philosophy. What is philosophy? Many possible definitions have been offered to
answer this question, and most are angling at something similar. The definition that will be
utilized throughout this text is that philosophy is all rational inquiry except science. Philosophy
commonly explores concepts such as existence, reality, and knowledge and asks questions
about the limits of human inquiry. The scientist who neglects philosophy runs the same risk of
ignorance as the philosopher who neglects science.?®

There are many different types of philosophies; for example, Metaphysicians are in the
business of exploring the realm of possibility and the nature of reality. They are explorers of
logical space and attempt to better understand how various claims about reality logically hang
together or conflict.?” While Epistemologists are concerned with the nature of knowledge and
justified belief. Even if we lack absolute and certain knowledge of many things, our beliefs
about those things might still be reasonable or more or less likely to be true given the limited
evidence we have. Another form of philosophy is ethics. Ethics is concerned with what we
ought to do, how we ought to live, and how we ought to organize our communities. So, we
might think of metaphysics as concerned with “What is it?” questions, epistemology as
concerned with “How do we know?” questions, and ethics as concerned with “What should we
do about it?” questions.

Philosophical issues are as diverse and far-ranging as those we find in the sciences. However,
they can also be smaller, more intimate, and personal.?® A personal philosophy is a guiding
principle that is embedded into one’s belief system and helps influence the outcomes of their
reality. To better understand your philosophies, consider what motivates you and what
thoughts influence the actions that you take.

26 Skuster, M. (2020). An Introduction to Philosophy, Second Edition. OER Commons. Retrieved from
https://www.oercommons.org/authoring/60912-an-introduction-to-philosophy-second-edition/2/view
27 Skuster, M. (2020). An Introduction to Philosophy, Second Edition. OER Commons. Retrieved from
https://www.oercommons.org/authoring/60912-an-introduction-to-philosophy-second-edition/2/view
28 Skuster, M. (2020). An Introduction to Philosophy, Second Edition. OER Commons. Retrieved from
https://www.oercommons.org/authoring/60912-an-introduction-to-philosophy-second-edition/2/view
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In the field of kinesiology, having a personal philosophy will help you share your values and
areas of emphasis. Consider the following questions:

e What is important to you about your career choice?
e What value does it hold for you?

Keep in mind that your philosophies are usually guided by your present values that have been
derived, in part, from what you believe about reality.

Notable Philosophies in Kinesiology
Materialism

In philosophy, materialism holds that all things are composed of material, and intangible
phenomena, such as consciousness, are the result of material properties and interactions. The
term materialism can also refer to concern over material possessions, wealth, and regard for
worldly concerns.?®

Dualism

This philosophy covers many different aspects of dualism, but a dualism concept that is crucial
for kinesiology is the supposed opposition of body and mind.3°

Since ancient times, the body and the mind have been looked at as opposing entities. However,
at the beginning of the 20th century, this idea was subject to increasing criticism and was
claimed to be a fatal separation in education by Dewey. “I do not know of anything so
disastrously affected by the tradition of separation and isolation as is this particular theme of
body-mind” (Dewey, 1928, p. 5). In Dewey’s view, mind-body dualism is a central
misunderstanding of learning. It is less of a theoretical problem than grounded in the
educational practice itself because, for Dewey, ideas are not statements of what is or was but
statements of what can be put into practice. Furthermore, the mind-body dualism also
contradicts current concepts, for example, the capability of acting and, in terms of physical
education, the emphasis on competencies. Ideas and thoughts are basically without value if
they do not turn into action. These, however, only originate from “being in the world” and, for
this reason, demand a physical presence.

Thinking of the mind and body as separate entities indicates that mental processes happen
before one acts physically. However, this concept excludes creative and reflective activity from
the performed action itself. Applying the idea that the mind and body are mutually exclusive
better explains certain phenomena commonly seen in sports and physical activity, such as split-

2% Materialism. (n.d.). In Wikiquote. Retrieved from https://en.wikiquote.org/wiki/Materialism
30 Messmer, R. (2018). What is the subject matter of physical education?. Ger J Exerc Sport Res 48, 508-515
https://doi.org/10.1007/s12662-018-0531-2
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second decisions that require simultaneous cognitive and physical action (Csikszentmihalyi &
Csikszentmihalyi, 1975).

Holism

Holism (from Greek 6Aog holos "all, whole, entire") is the idea that various systems (e.g.
physical, biological, social) should be viewed as wholes, not merely as a collection of parts. The
term “holism” was coined by Jan Smuts in his 1926 book Holism and Evolution.3!

The exact meaning of “holism” depends on context. Smuts originally used “holism” to refer to
the tendency in nature to produce wholes from the ordered grouping of unit structures.
However, in common usage, “holism” usually refers to the idea that a whole is greater than the
sum of its parts. One example of holism is in the context of holistic nursing, where “holism”
refers to an assessment of a person's health, including psychological and societal factors, rather
than only their physical conditions or symptoms. Some religious institutions practice a holistic
dietary and health approach, such as Hinduism and the Seventh-day Adventist Church. In
“Philosophy of science,” logical holism is the concept that a theory can only be understood in its
entirety.

Research Methods

Pragmatic philosophy deals with experiences and how personal values are created. There are
two prominent ways in which beliefs about reality and one’s values are established: Inductive
and deductive reasoning.

Inductive reasoning is reasoning in which the premises seek to supply strong evidence for (not
absolute proof of) the truth of the conclusion. In this type of reasoning, the truth of the
conclusion of an inductive argument is probable, based upon the evidence given, and assumes
the uniformity, lawfulness, or repeatability of the course of nature. The premises of an
inductive logical argument indicates some degree of support (inductive probability) for the
conclusion but do not entail it; that is, they suggest truth but do not ensure it. An example
within the subject of physical activity would be that lifting weights can improve a football
player's performance.??

31 Holism. (n.d.). In Wikipedia. Retrieved from https://en.wikipedia.org/wiki/Holism
32 Inductive Reasoning. (n.d.). In Wikiquote. Retrieved from https://en.wikiquote.org/wiki/Inductive reasoning
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Figure 2.2: Inductive approach®?

Researchers taking a deductive approach will start with a compelling social theory and then
test its implications with data. In other words, they utilize the same steps as inductive research,
but they will reverse the order, moving from general to more specific levels. The deductive
research approach is most associated with scientific investigation. The researcher studies what
others have accomplished or published existing theories of whatever phenomenon they are
studying, and then tests hypotheses that emerge from those theories. For example, one might
imagine soccer through altered forms and, through a deductive approach, determine if it
constitutes the same game.3*

Theorize/Hypothesize __ AnalyzeData __ Hypotheses Supported or Not

General level of focus Analysis Specific level of focus

Figure 2.3: Deductive approach®

Incorporating Philosophy in Physical Education

The role of public education is to develop well-rounded, knowledgeable individuals by providing
young students with common knowledge, appropriate social and emotional skills, and life
survival skills. Common knowledge is progressively built up through the complete k-12
curriculum, and social and emotional skills are learned through proper behavior and conformity
to the established norms and rules within public education. Public education aims to teach
students about respect for themselves, their bodies, and other people. Additionally, with many
students not matriculating to college programes, it is essential to prepare each student by
equipping them with the necessary life survival skills to succeed, whether they go to college or
start working directly out of high school.

33 Image from Scientific Inquiry in Social Work by Matthew DeCarlo is licensed under CC BY-NC-SA 4.0

34 DecCarlo, M. (n.d.). 6.3 Inductive and Deductive Reasoning. In Scientific Inquiry in Social Work. Retrieved from
https://scientificinquiryinsocialwork.pressbooks.com/chapter/6-3-inductive-and-deductive-reasoning/

35 Image from Scientific Inquiry in Social Work by Matthew DeCarlo is licensed under a CC BY-NC-SA 4.0
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A physical educator’s philosophy, with regard to their profession, is not only important but also
vital. A philosophy is supposed to be a blueprint for the way a person is to conduct themselves.
If a philosophy is not supported by action, then it is worthless. For example, in coaching, it is
important to facilitate a fun and safe learning environment that encourages both hard work
and enjoyment. If students are bored their brains start to wonder and lose focus on what they
are being taught.

Here are some broad examples of philosophies in teaching physical education:

e In physical education, individuals will learn to complete a variety of movements.

e Taking into consideration all developmental capabilities and disabilities, physical
education should teach everyone how to find success in their movement forms.

e This may encourage the continuation of lifelong and safe physical activities.

e Physical education will teach core concepts that will benefit students throughout their
entire lives.

e These concepts should be taught at the student’s level of understanding matching age
and body developmental milestones.

e Physical education is not just for school, it is a way of life.

e Teaches that an active lifestyle outside of the classroom setting is important to overall
health.

e Students need to know the health benefits of prolonged physical fitness.

e Fitness and staying healthy coincide with each other.

e Social and teamwork skills are also taught through physical education.

e Tolerance, cooperation, and respect for rules are all taught through physical activities
and sports.

e Respect for one’s differences and others’ differences.

e Cultural competence

e Self-advocacy and self-esteem are important life lessons taught through physical
education.

e Students develop the awareness that physical activity will challenge both the mind and
the body.

e Learn to trust themselves and their team-mates.

e Physical education can help to teach about self-fulfillment and self-expression.

e Physical education encourages well-rounded lifestyle choices and the enjoyment of
physical activities.
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Chapter 3: History of Physical Activity

OBIJECTIVES

e Review the History from various eras

Background of Physical Activity

The benefits of physical activity and exercise are universally recognized—and have been for far
longer than one might think. Our Paleolithic ancestors regularly engaged in physical activity to
survive. However, rather than chasing after a soccer ball to win a game or taking a stroll down a
tree-lined path, they “worked out” by chasing after their next meal. For them, no exercise
meant no food. How’s that for a health benefit?36

With the advent of sedentary agriculture some 10,000 years ago, survival-level peak
performance was no longer necessary. Physical activity declined as our ancestors continued to
devise more advanced means of acquiring food. It wasn’t until the fourth century BCE that the
Greek physician Herodicus recognized the importance of being physically active outside of a
hunter-gatherer society. He practiced gymnastic medicine, a branch of Greek medicine that
relied on vigorous exercise as a treatment. During that same time, Hippocrates, who is often
referred to as the Father of Modern Medicine, asserted, “If we could give every individual the
right amount of nourishment and exercise, not too little and not too much, we would have
found the safest way to health.”3’

Beyond the physical health benefits, there are affective benefits associated with group games
and activities. Ancient Mayans organized the first team game called The Ball Game. It consisted
of two teams trying to get a ball through a hoop mounted approximately 23 feet on a wall. The
rules were to get the ball through the hoop using certain parts of the body. In some cases, the
captain of the losing team gave himself as a human sacrifice to the winning team, an act that
the Mayans believed to be a vital part of prosperity.38

American Indians are thought to have founded the modern game of lacrosse and other stick
games. Lacrosse, which received its name from French settlers, was more than a form of
recreation. It was a cultural event used to settle disputes between tribes.3® The outcome of the

36 Exercise- Not a Passing Fad. (2021, June 16). Georgia Highlands College.
https://med.libretexts.org/@go/page/11126
37 Exercise- Not a Passing Fad. (2021, June 16). Georgia Highlands College.
https://med.libretexts.org/@go/page/11126
38 Exercise- Not a Passing Fad. (2021, June 16). Georgia Highlands College.
https://med.libretexts.org/@go/page/11126
39 Exercise- Not a Passing Fad. (2021, June 16). Georgia Highlands College.
https://med.libretexts.org/@go/page/11126
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game, as well as the choosing of teams, was thought to be controlled supernaturally. As such,
game venues and equipment were prepared ritualistically.*°

From Ancient History to Modern Times

In retrospect, the perceived benefits of exercise have changed very little since Herodicus or the
American Indians. Mounting research supports historical assertions that exercise is vital to
sustaining health and quality of life. Culturally, sports play a huge role in the growth and
development of youth and adults. Physically, there is indisputable evidence that regular
exercise promotes healthy functioning of the brain, heart, skeletal, and muscular systems.
Exercise also reduces the risk of chronic diseases like cancer, diabetes, and obesity. Regular
exercise can even improve emotional health and overall well-being.*

Years: 15t to 16" Century

For the young men of ancient Greece, visiting the gymnasium was not a simple leisurely pursuit
but an integral part of their education. Indeed, Anacharsis — a Scythian philosopher and traveler
who visited Greece — reportedly said, “In every city of the Greeks there is a designated place
where they go mad daily. | mean the gymnasium.” Although the idea seemed unorthodox to
the other ancient cultures, the Greeks believed that exercise was crucial for what we would
now call well-being. The ancient Greek historian Diodorus spoke of gymnasia and temples as
things that “...contribute to making happy the life of man.”4? Additionally, to be visibly fit and
healthy was a moral virtue in Greece. This concept is depicted in Grecian art, where the
athletes are commonly portrayed as naked. To be naked was to be in the most heroic of states.

In the fifth century BCE, the father of medicine, Hippocrates, warned that “...eating healthily by
itself will not keep a man well; he must also have physical exercise.” Hippocrates built the
foundations of Greek medicine, and the Roman Galen, a prominent physician, writer, and
philosopher, took his ideas further. Galen used Hippocrates’ teaching to systemize knowledge
of the human body, including the body’s function during exercise. He observed, “To me, it does
not seem that all [bodily] movement is exercise, but only when it is vigorous; but since vigor is
relative, the same movement might be exercise for one and not for another.” He even noted
that while exercise cannot stop the aging process, it can certainly delay it.

In the 12 century CE, the Jewish philosopher and physician Moses ben Maimon stated,” Anyone
who lives a sedentary life and does not exercise, even if he eats good foods and takes care of

40 Exercise- Not a Passing Fad. (2021, June 16). Georgia Highlands College.
https://med.libretexts.org/@go/page/11126

41 Exercise- Not a Passing Fad. (2021, June 16). Georgia Highlands College.
https://med.libretexts.org/@go/page/11126

42 Carter, K. (2020). A short history of wellbeing through exercise. Wellcome Collection. Retrieved from
https://wellcomecollection.org/articles/XocGzxAAACEACDhOG.
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himself according to proper medical principles, all his days will be painful ones, and his strength
will wane.”*3

The Renaissance saw a rebirth, a renewed interest in both concepts of the mind, like the arts
and literature, and the body's health. As early as 1420, Vittorino da Feltre, an Italian humanist,
opened a school with a special emphasis on physical education, and in 1569, the Italian
physician Mercuriale published De Arte Gymnastics — one of the earliest books to explicitly
discuss the therapeutic benefits of gymnastics and many other sports.**

In the 15th century, theologian and scholar Robert Burton went so far as to declare that not
exercising, or "idleness" as he referred to it, was the "bane of body and mind." Psychologically,
he warned that lack of exercise could cause melancholy (the name given to depression at the
time) and, "many other maladies." Religiously, Burton decided that exercise was not only
essential for good health but a means of avoiding eternal damnation. For example, he saw
idleness as one of the seven deadly sins, serving only to deliver chaos.

By the 16 century, the benefits of exercise were widely accepted, at least among the wealthy
and the educated, who had access to leisure. During this period, H. Mercuralis defined exercise
as “the deliberate and planned movement of the human frame, accompanied by
breathlessness, and undertaken for the sake of health or fitness.” This definition is still widely
used today.

Years: 17" to Present Day

Royal Central Institute of Gymnastics G.C.l. was founded in 1813 in Stockholm, Sweden, by Pehr
Henrik Ling. It was the first Physiotherapy school in the world, training hundreds of medical
gymnasts who spread the benefits of Swedish physical therapy around the entire world. In
1887, Sweden was the first country in the world to give a national state license to
physiotherapists/physical therapists.*

Accomplished Swedish medical gymnast and professor at GCI, Carl August Georgii, was the first
person to create the new international word Kinesiology. The term was coined in 1854 and is a
literal translation from the original Swedish word Rérelseldra, meaning "Movement Science,"
which was the foundation, mission, and vision for GCl's development. At this time, kinesiology
consisted of nearly 2,000 physical movements and 50 different types of massage therapy
techniques. They were all used to affect various dysfunctions and even illnesses, not only in the
movement apparatus but also in the internal physiology of man. Thus, the original, classical,
and traditional kinesiology was not only a system of rehabilitation for the body or biomechanics

43 Exercise- Not a Passing Fad. (2021, June 16). Georgia Highlands College.
https://med.libretexts.org/@go/page/11126
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(as it still is now) but also a new therapy for relieving and curing diseases by affecting the
autonomic nervous system, organs, and glands in the body.*®

In 1886, the Swedish Medical Gymnast Nils Posse was the first person to introduce the term
Kinesiology to the United States. Nils Posse graduated from GCI and founded the Posse
Gymnasium in Boston, MA, while teaching at Boston Normal School of Gymnastics (BNSG). He
then published The Special Kinesiology of Educational Gymnastics in 1895. This publication was
the first book ever written in the world with the word “Kinesiology” in the title of the book.%’

THE

SPECIAL KINESIOLOGY

o

EDUCATIONAL GYMNASTICS

WIFN FWe NEWBEE.

. g
Figure 3.1: Nils Posse/Special Kinesiology of Educational Gymnastic*®

Until the 19th century, having the opportunity to pursue sports was a privilege for those with
money and leisure time. However, with the Industrial Revolution came a desire to promote
physical exercise to counteract sedentary factory work and inventions to facilitate it — most
prominently the bicycle. German civil servant Baron Karl von Drais takes the credit for the first
two-wheeled steerable and human-propelled machine in 1817, but it was the 'safety bicycle' of
the 1880s and 1890s that transformed their use from a hobby for sporting young men to a mass
transport tool for men and women of all ages.*®

19th-century ideas of nationalism and Charles Darwin's theory of Natural Selection led to the
idea of physical fitness as embodying both personal and national health. To be fit and healthy
was, once again, in an echo of ancient Greece, to be an upstanding citizen. Additionally, for the

46 Kinesiology. (n.d.). In Wikipedia. Retrieved from https://en.wikipedia.org/wiki/Kinesiology

47 Kinesiology. (n.d.). In Wikipedia. Retrieved from https://en.wikipedia.org/wiki/Kinesiology

48 Photo by Macpw is licensed under CC BY-SA 4.0
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first time, women became part of this movement and were able to start representing their
countries at the Olympic Games.>°

Physical education for children became increasingly important in the 20th century and nowhere
more than in Germany. However, the Nazis embraced the darker side of the idea of ‘fitness,’
and in 1937, a new state PE curriculum was introduced for boys to begin training future Aryan
soldiers.>?

Fitness has been an integral facet rooted in health and wellness culture since ancient times, and
the historical development of the modern gym influenced the emergence of what is now a
multi-billion-dollar phenomenon. Modern understandings and technological advancements
have transformed fitness into a thriving industry through marketing products and the
widespread use of exercise equipment. Fitness centers are highly efficient in their use of time
and space, both in architecture and fitness technologies. Users have learned to monitor their
bodies according to the standards of being ‘fit.” The unification and standardization of fitness
equipment and practices have been crucial for the globalization of the fitness industry. The
globalization of modern fitness culture can be considered an illuminating example of the more
embracing momentum toward a global monoculture, and it is a recognizable and adaptable
phenomenon worldwide.>?

USA: How it Got Started

The United States was a little slower in accepting physical activity as a necessary component of
everyday life; however, the beginnings of organized physical activity in the USA can be traced to
the mid-1800s. Though America ended up creating its unique system of physical education, it
had many influences, including German and Swedish gymnastic groups, the publications of
Catharine Beecher who advocated for and provided exercises that could be implemented in the
classrooms for both girl and boy students, other physical activity programs from around the
globe, and religious beliefs (Stillwell & Willgoose, 2006; Siedentop, 2006).

The Young Men’s Christian Association, or YMCA, played a critical role in the development of PE
in America. The YMCA began in London in 1844. The Young Women'’s Christian Association, or
YWCA, was founded in 1894. As originally conceptualized, the YMCA and YWCA encouraged
Bible studies rather than exercise. However, when the organizations started opening chapters
in the United States and Canada, its leaders found that Bible study classes did not attract as
many young men and women as the gymnasiums of the Swiss and German gymnastic clubs.
Consequently, many YMCA and YWCA buildings built after 1880 included weight rooms,

50 Carter, K. (2020). A short history of wellbeing through exercise. Wellcome Collection. Retrieved from
https://wellcomecollection.org/articles/XocGzxAAACEACDAG.

51 Carter, K. (2020). A short history of wellbeing through exercise. Wellcome Collection. Retrieved from
https://wellcomecollection.org/articles/XocGzxAAACEACDAG.

52 Addolorato, S., Garcia-Fernandez, J., Gallardo, L., & Garcia-Unanue, J. (2020). An Overview of the Origins and
Effectiveness of Commercial Fitness Equipment and Sectoral Corporate Settings: A Critical Review of Literature.
Applied Sciences, 10(4), 1534. MDPI| AG. Retrieved from http://dx.doi.org/10.3390/app10041534
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gymnasiums, and swimming pools. As a result of the popularity of the YMCA and YWCA, the
philosophy of pragmatism and the modern Olympic movement, games, sports, and dance
increasingly replaced formal gymnastic/calisthenic systems at the beginning of the 20th century
(Brettschneider, Brandl-Bredenbeck, & Rees, 1997).

Surprisingly, many Americans were not physically fit for military service during World War I, and
many post-war efforts tried to implement physical education at all levels of schooling
(Massengale, John, & Swanson, 1997). During World War Il, physical fitness was again required
of soldiers and civilians (including women) since the war effort required manual labor.
However, soldiers once again lacked sufficient physical fitness to fulfill the requirements. After
the war, schools instituted more rigorous PE requirements as America adopted a greater
interest in teaching physical education (Kelly & Melograno, 2004).>3

By the 1950s, there were over 400 colleges and universities in the USA offering majors in
physical education, and there was increasing recognition of the scientific foundation of PE.
Despite the progress, the American army's fitness in the Korean War fell short of expectations
again (Kelly & Melograno, 2004). Hence, the federal government attempted to set up the
President's Council on physical fitness, which was supposed to raise fitness standards in schools
across the country. Unfortunately, the series of recessions in the 1970s and the 1980s brought
about cutbacks in many school programs, including physical education (Lumpkin, 2004). By the
end of the 1970s, interest in the President's Council had waned, and physical education courses
began to emphasize lifetime sports (Zeigler, 2005).

School programs were dominated by curricular innovations such as movement education,
adventure education, cooperative games, and activities for girls and persons with disabilities.
One of the most significant shifts of the 1970’s was the Title IX amendment to the Federal
education act, which stipulated that all federally funded education programs could not
discriminate based on gender (Lumpkin, 2004). Enforcement of Title IX opened many
opportunities for women in competitive athletics at high school and collegiate levels. However,
American physical education took another step back in the '80s and '90s as the education
system underwent a period of educational reforms (Kelly & Melograno, 2004; Hend| &
Vinduskova, 2004; Jelinkova, 1993). Due to the poor quality of curriculum standards, school
districts started limiting the time students spent in physical education classes or even dropped
the programs altogether. One promising step concerning the future of physical education was
the publication of the National Standards for Physical Education (NASPE, 2004). This document
establishes content standards for physical education school programs, concentrates on
"movement" education, and emphasizes the lifelong physical activity of the population (Dobry
& Hendl, 2006; Kelly & Melograno, 2004).>*

53 Vigek, P. (2011). A comparison of Physical Education (PE) Development in the Czech Republic, Germany, and the
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https://www.gymnica.upol.cz/pdfs/gym/2011/01/06.pdf
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Over time, the movie industry showed people playing sports during different historical periods.
Many of the movies listed below are documentaries on certain sports or people within that
sport. Below is a list of examples:

Movies: Different Historic Periods®>

e Brian's Song (1971), is about the friendship between two Chicago Bears teammates

e Chariots of Fire (1981), set around the 1924 Summer Olympics

e FEight Men Out (1988), based on the 1919 World Series and the Black Sox Scandal

e Friday Night Lights (2004), about a Texas high school football team

e Hoosiers (1986), Milan High School’s David-vs-Goliath upset of Muncie Central in the
1954 state basketball championship.

e Miracle (2004), When the United States Men’s Olympic hockey team knocked off the
Soviet Union’s highly favored squad, the upset transcended sports

e Moneyball (2009), Athletics general manager Billy Beane revolutionized MLB scouting by
adopting sabermetrics (i.e. advanced statistics) to measure a player’s potential and
value

e Radio (2003), is about the friendship between a high school football coach and a
mentally disabled man.

e Remember the Titans (2000), The film leaves no sports movie cliché unused as it depicts
Boone’s efforts to integrate the T.C. Williams High School, football team.

e Seabiscuit (2003), As Seabiscuit wins race after race, the horse becomes a symbol of
hope for people devastated by the Great Depression

e The Blind Side (2009), is the story of Michael Oher, a homeless youth who makes it to
the NFL

e Rudy (1993), Rudy Ruettiger’s tenacious efforts to play for his favorite college football
team, the Notre Dame Fighting Irish

5525 greatest sports movies based on a true story. (2017). YARDBARKER. Retrieved from
https://www.yardbarker.com/entertainment/articles/25 greatest sports movies based on a true story/sl 2
4635056
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Chapter 4: Sociology of Physical Activity
and Sport

OBIJECTIVES

e |dentify key elements of the sociological aspects of physical activity and sport.

e Examine how the study of the sociology of physical activity is useful and how it relates to
Kinesiology.

e |nvestigate the historical significance of the sociological aspects of sport and physical
activity.

The Use of Sociology in Physical Activity and
Sport

Sociology is the study of actions and relationships in terms of the social contexts in which
people live their lives.>® Physical activity and sports are dynamic social and cultural activities
that attract attention from sociologists and others who study society. Studying sports as a social
phenomenon helps us understand the ways that social class, gender, race and ethnicity, and
physical ability influence our everyday lives.>” In a particular society, it may seem that sport
participation, exercise, or recreation is available to all of its members, however, access and the
opportunity to participate are dramatically influenced by a variety of social conditions.

Sports in society recognize that people organize, perform, and give meaning to sports in many
different ways and that sports are sites at which ideas, beliefs, and approaches to social
relationships are created, maintained, and changed.>® The ability to impact society and impact
the course of history is what makes sports, physical activity, and recreation sociologically
important. Kinesiology professional, it is vital to have an understanding of the far-reaching
impacts our field can have on the local, national, and global levels of our society.

History of Sociology in Physical Activity and
Sport

“Sport has the power to change the world. It has the power to inspire. It has the power to unite
people in a way that little else does. It speaks to youth in a language they understand. Sport can
create hope where once there was only despair. It is more powerful than governments in

56 https://getlibraryhelp.highlands.edu/c.php?g=1203630&p=8803264. Chapter 1
57 https://getlibraryhelp.highlands.edu/c.php?g=1203630&p=8803264. Chapter 1
58 https://getlibraryhelp.highlands.edu/c.php?g=1203630&p=8803264. Chapter 2
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breaking down racial barriers. It laughs in the face of all types of discrimination.” — Nelson
Mandela

Figure 4.1: Nelson Mandela.>®

Sports are historically produced and socially constructed, and there are variations in the
meaning, purpose, and organization of sports from place to place and over time.®° The most
prominent forms of sport in any society generally reinforce dominant beliefs, meanings, and
practices in society.?! People worldwide have always engaged in playful physical activities and
incorporated human movement into their rituals and daily routines. Play and countless physical
games have been key components of family and community life from ancient times to the
present.®?

Since the mid-1900s, people have conducted research on socialization and sport. The roots of
this research are grounded in three sources:

1. Theories of play and child development
2. Beliefs that team sports are sites at which valuable lessons can be learned.
3. The assumption that playing sports is an inherently character-building experience.%3

Before 1980, very few people studied sports in society, this was because physical activities and
sports were considered to be unrelated to issues in society.®* As the popularity of sports
expanded, sociologists recognized the importance of studying the impact these physical
activities were having on the societies that were embracing them.

%9 Image by John Matthew Smith is licensed CC BY-SA 2.0.
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During the last two decades of the twentieth century, the sociology of sports gradually came to
be recognized as a legitimate subfield in sociology and physical education, kinesiology and
sports science.® Interest has continued to grow and promote significantly more research in
recent years. This can be attributed to the expansion of the profession and the establishment of
professional associations like The International Sociology of Sport Association, The North
American Society for the Sociology of Sport, and the European Association for the Sociology of
Sport.56

Understanding the Significance of Sociology in
Physical Activity and Sport

Sports and physical activity are considered to be direct reflections of society and have
empowered people to challenge or change the status quo of what is accepted in society.
Physical activity and sports are social practices that actively influence what people do and how
particular societies are organized.®’” For example, many sports in the United States are
organized in ways that perpetuate very limited ideas and beliefs about race, skin color, and race
relations.®® Sociology of sport, alternately referred to as sports sociology, is a sub-discipline

of sociology that focuses on sports as social phenomena. It is an area of study concerned with
the relationship between sociology and sports, and also various socio-cultural structures,
patterns, and organizations or groups involved with sports. This area of study discusses the
positive impact sports have on individual people and society as a whole economically,
financially, and socially. Sociology of sport attempts to view the actions and behavior of sports
teams and their players through the eyes of a sociologist.%°

Race and Ethnicity

The sociology of race and ethnic relations is the study of social, political, and economic relations
between races and ethnicities at all levels of society. This area encompasses the study of
systemic racism, and other complex social processes between different racial and ethnic
groups.’® This subdiscipline looks at how sport and physical activity are influenced by and the
impact they have on society. Areas of sociology related to sport, exercise and physical activity
that are examined include inequality in sports regarding opportunities and representation,
common racial or ethnic stereotypes, socialization, and social interaction, plus affirmative
action in sports.
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Gender

In 1972, United States Congress decided to update the 1964 Civil Rights Act, which prohibited
discrimination based on “race, color, religion, or national origin” in public education, public
facilities, publicly funded programs, and private companies engaged in interstate commerce.’?
Senator Birch Bayh wrote the 37 words of Title IX.”? The passing of Title IX provided females
access to training programs to advance their education, use of facilities at educational
institutions, and most visibly the opportunity to participate in sports and athletics at schools
and universities.

Gender dynamics in sports and physical activity can vary across the world and throughout
different cultures based on society's view of gender. There are a variety of challenges and
adversity faced by participants of different genders. The wide range of topic areas that are
related to sports sociology and gender include inequality in sports through participation
disparities and the representation of women’s athletes and competitions in the media, the
inclusion of LGBTQ+ athletes and their experiences in sports culture. Sports culture means a
combination of expecting beliefs and assumptions in sports; and behaving in ways in accord
with favored social values and norms.

Research Methods in Sociology

Theories enable us to see things from various angles and perspectives, understand more fully
the relationship between sports and social life, and make informed decisions about sports and
sports participation in our lives, families, communities, and societies.”*

Studies conducted over the past half-century have included one or more of a combination of
the following five theories:
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e Functionalist theory: examines how sport fits into and maintains the social order, and
illustrates important norms in society.

e Conflict theory: focuses on the ways that sports are shaped by economic forces and
used by economically powerful people to increase their wealth and influence.

e (Critical theory: is how sports can be used to create or reinforce social hierarchies.

e Feminist theory: feminists focus on the issue of fair and equal access for women to
participate and share in the rewards available in sports.

e Interactionist theory’®: how individuals shape society and are shaped by society through
meaning that arises in interactions through participating in sport.

There are key differences between the five theories, and each provides different perspectives
for understanding the impact of sports in society.’®

Functionalist Theory

The functionalist theory, or the structural-functional theory, views society as a complex system
that has a variety of interconnected parts with separate functionalities working together to
achieve balance within society.

The most important social arrangements in any society are social institutions such as the family,
education, the economy, the media, politics, religion, the law, and sports. If these social
institutions are organized around a core set of values, functionalists assume that society will
operate smoothly and efficiently.””

An example of this theory is the National Football League (NFL). The NFL provides a sense of
community and belonging. The NFL can provide a sense of community and belonging for people
from all walks of life.

Conflict Theory

This theory is based on the foundational ideas of Karl Marx and the belief that every society
consists of a system of relationships and social arrangements that are determined by economic
status.”® The conflict theory assumes that all aspects of social life revolve around economic
interests, and about society and sport, focusing on how sports are shaped by the economy and
used to increase the wealth and influence of powerful people.”

An example of this theory is the sport of golf. In golf, the need to buy experience equipment
and or be part of a golf club or membership, tends to lead those who are in a certain
socioeconomic group.
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Critical Theory

The critical theory primarily focuses on the topics listed below:

1. The processes through which culture is produced, reproduced, and changed.

2. The ways that power and social inequalities are involved in processes of cultural
production, reproduction, and change.

3. The ideologies that people use as they make sense of the world, form identities, interact
with others, and transform the conditions of their lives.&°

Critical theory comes in a variety of forms, and it offers a useful alternative to functionalist and
conflict theories.8! Critical theory was developed when some sociologists realized that societies
and cultures were too messy, complex, and fluid to be described as “systems,” and that it
wasn’t possible to create a grand theory of social life that explained all social life under all
conditions.®?

An example of this theory is one in which certain athletes from racial or ethnic groups, are likely
to get more media coverage and or endorsement deals that from other groups.

Feminist Theory

The feminist theory assumes that knowledge about social life requires an understanding of
gender and gender relations.® This theory is the extension of feminism into theoretical,
fictional, or philosophical discourse. It aims to understand the nature of gender inequality.3
Critical feminist theory explains that sports are gendered activities, in that their meaning,
purpose, and organization are grounded in the values and experiences of men and celebrate
attributes associated with dominant forms of masculinity in society.®>

An example of this theory is a female becoming the first to do something in a sport where in
the past it was prohibited that women could compete in that sport.

Interactionist Theory

The interactionist theory focuses on issues related to meaning, identity, social relationships,
and subcultures in sports.®® This is supported by the idea that when humans interact with each
other, it provides them with meaning, gives meaning to others, and meaning to the world
around them. Sports provide a foundation for people to interact with one another, and the
culture and society are developed through these individual interactions.
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An example of this theory is a soccer player who is quick-tempered, should recognize that after
a tackle from another player they need to maintain control in that situation.

Wrap Up

As a professional in kinesiology, it is imperative to study sociology and identify how sports have
the power to alter perceptions, promote change, and even change policy for the benefit of its
current and future participants. Understanding the sociological dimensions of sport, physical
activity, and exercise and impact worldwide can create an inclusive environment and empower
the sporting experience for everyone, regardless of race, ethnicity, gender, sexuality, or
socioeconomic status.
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Chapter 5: Motor Behavior

OBIJECTIVES

e Examine the elements of motor behavior and how they relate to kinesiology.
e Historical significance of motor behavior
e |dentify the principles of motor development

The Use of Motor Behavior

Motor behavior includes all types of movements from involuntary twitches to goal-directed
actions, incorporating every part of the body. The development of motor behavior expands
over the entire lifespan from infancy to the last dying breath.8” As we age and develop, we
naturally learn and master new motor skills that assist with everyday life activities, and as we
learn more about who we are, we tend to try and specialize our skills through practice that
increases our performance at desired movements and activities.

Knowledge of motor behavior is essential in a variety of kinesiology professions such as physical
therapy, occupational therapy, physical education, coaching, and working with children through
community organizations.

The Study of Motor Behavior

Motor behavior studies how skills are learned and controlled. In relation to kinesiology and the
study of movement, motor behavior focuses on the best practices for how individuals learn
skills and how movement develops and changes throughout our lifetime. Studies into motor
behavior also analyze the relationship with other sub-areas in kinesiology including
biomechanics, sports sociology, and sports psychology. The investigation into the function of
motor behavior includes a deeper dive into its subdisciplines motor learning, motor control,
and motor development.

The concept of motor development was derived from studies related to child development, or
developmental psychology.® Motor learning and motor control put a large emphasis on the
structure and function of the neuromuscular system and how we are able to control this system
so the physical actions can be performed faster, more efficiently, and with greater
consistency.®

87 Adolph KE, Franchak JM. The development of motor behavior. Wiley Interdiscip Rev Cogn Sci. 2017 Jan;8(1-
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Motor learning is defined as the acquisition of skilled movements as the result of practice.
Practice is a critical component when it comes to motor skill acquisition, in general short
periods of intense practice will result in more learning than longer, massed practice sessions.
By contrast, motor control is understanding the neural, physical, and behavioral aspects of
movement.®® Additionally, motor control involves recognizing how to coordinate muscles and
joints during movement, how to control a sequence of movements, and how to adapt
environmental information to plan and adjust movements.

The acquisition of rudimentary and fundamental motor skills allows children to explore their
environment, exert their expanding independence, and socialize through the sharing of physical
activity experiences. Over time, increasingly specialized skills allow children to participate in
activities with their families and friends, and, ultimately, to engage in both recreational
activities and competitive games.!

History of Motor Behavior

Other subdisciplines that investigate motor behavior include Biology and Psychology. Biology
centers around the functioning and structure of the body. Studying the connection between
physical activity and heredity, aging, and growth is a prominent concept in this discipline. In
addition, Psychology is interested in studying motor behavior in order to evaluate the
relationship between movement, physical activity, cognition, cognitive development, and social
development. Additionally, motor behavior encompasses elements of biology because
movement and physical activity can be affected or influenced by heredity, aging, and growth.*?

The study of motor skills and behavior really started to gain traction in the early 1900s with the
goal to better understand the mind and examine elements of cognition. During this time of
early exploration into the connection, the following five major themes were discovered and
currently make up the foundation of the study of motor behavior:
e Knowledge of Results
o There is feedback provided, and information about the outcome of the
performance is shared with the participant.

e Distribution of Practice
o Technique aimed to increase learning capacity where practice occurs in short

sessions over a long period of time.

e Transfer of Training

% Knudson, D. V., & Brusseau, T. A. (2022). Introduction to Kinesiology (6th ed.). Human Kinetics.

91 Thomas, Katherine & Thomas, Jerry. (2008). Principles of Motor Development for Elementary School Physical
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Education. Elementary School Journal. 108. 10.1086/529101.
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o Participants or learners are able to transfer the training and apply learned skills
and movements to improve their performance.

e Retention
o Refers to the ability of the participant to perform a learned motor skill or
movement over short and long periods of time.

¢ Individual differences®?
o Individual differences can have an impact on an individual’s motor skill
acquisition. We process information and learn differently based on age,
experiences, prior knowledge or learning styles.

Nice job setting up. Could you
release the ball even quicker?

Four Kinds

of Feedback
for a Shortstop

Extrinsic Feedback
Intrinsic Feedback

Right on the
money. She's

That throw
felt good....

Extrinsic Feedback

E The runner is out! J

out!

Intrinsic Feedback

P

Knowledge of Performance Knowledge of Results

Figure 5.1: Four kinds of feedback during a practice game.*

Motor behavior has since evolved into its own discipline as a scholarly topic under the
Kinesiology umbrella and utilizes biopsychological approach as a basis for its teachings. Motor
behavior, as a discipline, focuses on how the neuromuscular system controls and repeats
movements leading to advanced knowledge of how the neuromotor coordination system
works. It is through the knowledge gained from this discipline that researchers can develop
treatments for conditions or spinal cord injuries and learn to improve the function of physical
activity and performance in sport.

Studies and additional research have evolved from the foundation of Henry’s memory drum
theory and research has continued to be focused on how the neuromuscular system controls
and repeats movements. Developing advanced knowledge of how this system works, we can

93 Knudson, D. V., & Brusseau, T. A. (2022). Introduction to Kinesiology (6th ed.). Human Kinetics.
% Image created by College of the Canyons. Adapted from Figure 6.3 by Knudson, D. V., & Brusseau, T. A. (2022).
Introduction to Kinesiology (6th ed.). Human Kinetics.


https://www.facebook.com/HumanKinetics/photos/a.87083694755/10159830306694756/?type=3

Page |42

develop treatments for conditions like spinal cord injuries and learn how to maximize human
performance in sports.

Understanding Motor Development, Motor

Control, and Motor Learning
Motor Development

Motor development is the change that occurs in motor behavior over our life span. This
subdiscipline examines how motor learning and control improve through infancy, childhood,
and adolescence, then identifies how motor learning and control begin to deteriorate with age.

Motor Control

The study of motor control is an effort to understand how the nervous and muscular systems
interact to initiate and carry out direct movements. The brain initiates the planning of a
movement, and then neurons and nerves relay the signals from the brain, down the spinal cord,
and to the muscles involved in carrying out the movement.®®

There are two fundamental principles of motor control. The first principle of motor control is
that the central nervous system (brain and spinal cord) initiates and sends the motor
commands that activate the muscles responsible for the desired movement. The second
principle of motor control is to rely on the decision-making center of the brain.

Five Areas in the Study of Motor Control

1. Degree of freedom - coordination

Motor equivalency

Serial order of movements - coarticulation
Perceptual integration during movement
Skill acquisition

vk wnN
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Figure 5.2: Juggling. %

A motor program generates a series of movements from your muscles, is an abstract
metaphor for the central organization of movement and control of the many degrees of
freedom involved in acting may be implemented as a proposed memory mechanism that allows
us to control movements. As programs develop, they become more automatic, allowing us to
concentrate on using movement in performance situations. An example of a proposed memory
mechanism could be swinging a baseball bat to hit a baseball. When you continue to develop
the memory mechanism, for example, contact between the bat and ball, the motor program
becomes more automatic, and the learned behavior can be showcased in performance
situations.

e Developing a Motor Program
o Specify the muscles involved in the action.
o Select the order of muscle involvement.
o Determine the force of the muscle contractions.
o Specify the relative timing and sequences of contractions.
o Determine the duration of contractions.®’
The goal of practice is to learn and affect long-term change in the performance of motor
behavior. Practice defined as performance in retention and transfer to other skills, in which the

% |mage by James Heilman, MD is licensed under CC BY-SA 3.0.
97 Knudson, D. V., & Brusseau, T. A. (2022). Introduction to Kinesiology (6th ed.). Human Kinetics.


https://commons.wikimedia.org/wiki/Category:Object_manipulation
https://creativecommons.org/licenses/by-sa/3.0/

Page |44

performer performs a different version of the task.®® For skill acquisition, it accentuates the
relationship between motor learning and motor control.

Motor Learning

Motor learning is a science that addresses skill acquisition and focuses on the pivotal role of
practice in the acquisition of a particular movement or skill.> In areas of kinesiology, like
teaching or coaching, the implementation of effective motor learning techniques is critical to
the success of the students and athletes.

Effective Motor Learning Techniques

e Practice Improves Performance: Practicing a movement or skill may improve
performance within the context of how that skill is used. For example, soccer players
can use an agility ladder (incorporate reference to the added picture) during practice to
help improve their agility on the field.

e Intrinsic and Extrinsic Feedback: Information about a movement is provided to a learner,
either during or after a movement has been completed. The feedback could be from an
external source (extrinsic feedback) like video footage or verbal feedback from an
instructor or coach. Feedback may also be intrinsic, or from an internal source such as
one’s thoughts on how they performed a skill or even direct physiological feedback from
proprioceptors or pain receptors.

Types of Motivators

Intrinsic
= autonomy « learning
» belonging « mastery
s curiosity = meaning
= love Ui

Extrinsic

» badges + gold stars

» competition = money

» fear of failure = points

« fear of * rewards
punishment =« ..

Figure 5.3: Extrinsic and intrinsic motivation. %
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e Practice: Type of physical activity experience that involves cognitive processing and
leads to improvement of skill (learning); repetition of a task, often with an instructor’s
guidance or feedback, to promote learning.

e Feedback: Feedback is provided to the participant to provide knowledge or insight of
results and performance of performed movement or skill.

e Knowledge of performance is about the process of movement. This is especially
important for beginners to understand what to do, how to do it and what the goal or
desired outcome of the movement or skill is.

e Knowledge of results is about the outcome of the movement.1°! The participant needs
direct feedback to confirm the correct function of the task or movement.

The techniques listed above, and various factors related to motor control or motor
development can affect motor learning development in physical education classes and
performance based sport and activity. One of the essential factors that may affect motor
learning is feedback.1? The motor skill learning process focuses on exploring and practicing
actions and patterns of movements. Students need information on their motor skill
performance to correct errors and improve, as well as to motivate them to continue learning.03
Providing regular and effective feedback is necessary for continued motor learning
development.
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Wrap Up

Increasing our understanding of motor behavior by continuing research to further understand
the development, the process of learning and control of motor skills and best practices to assist
with motor development will allow people to utilize these motor skills more effectively and
efficiently. The knowledge gained through the study of motor behavior is important to many
areas of our society and will continue to help athletes advance performance skills in sport,
infants learning how to eat with a spoon, a pilot learning to fly a plane, or an elderly person
who is working to remain independent.1% A foundation of knowledge pertaining to motor
behavior is essential across a variety of Kinesiology professions including physical or
occupational therapy, coaching, physical education, and working with children through
community organizations. It can also be helpful to understand more about yourself and those
around you, while you consider the different developmental stages each of you are in, and how
they can be improved with some of the motor behavior principles you have learned.
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Chapter 6: Psychology of Physical
Activity and Sport

OBIJECTIVES

e |dentify key elements of sport and exercise psychology.
e Examine how the study of sport and exercise psychology relates to kinesiology.
e Investigate the historical significance of sport and exercise psychology.

The Use of Psychology in Physical Activity and
Sport

Sport, exercise, and physical activity all involve the engagement of the body. The subdiscipline
of sport and exercise psychology focuses on the involvement of the mind in addition to human
movement. In the field of kinesiology, the emphasis of sport and exercise psychology is on
understanding how human thoughts, emotions, and behaviors influence physical activity. This
kinesiology-psychology connection specifically explores the mental components of athletic
performance, such as motivation, performance anxiety, and the impact of sports on mental and

emotional health.19

Figure 6.1: Gear Train. Interlocked gears are dependent on the successful movement of all of the connected gears.
One gear can impact the movement of the entire train, and in comparison a single mental or physical component
can influence the entire person.2%
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Exercise and sport psychology are two distinct areas of study. Exercise psychology is concerned
with the antecedents and consequences of physical activity behavior, which is not limited to
exercise.'%” In comparison sport psychology, focuses on psychological principles as they relate
to athletes and athletic performance.% Both disciplines focus on intertwined concepts,
theories, and knowledge that range across various scientific disciplines including psychology,
sociology, neuroscience, physical science, and health science.'® Professionals working within
sport or exercise science have occupations working with amateur or professional athletes or
teams, consulting for stressful occupations like firefighters or surgeons, or working for a large
corporation developing wellness plans for employees.

History of Psychology in Physical Activity and
Sport

In 1898, Norman Triplett performed the first experiment in sports psychology and identified the
social facilitation phenomenon.?° Triplett demonstrated that bicyclists were more likely to
cycle faster with a pacemaker or a competitor. He wrote about his findings in what was
regarded as the first scientific paper on sports psychology, titled "The Dynamogenic Factors in
Pacemaking and Competition", which was published in 1898, in the American Journal of
Psychology.***

Figure 6.2: Norman Triplett?
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Coleman Griffith was an American sports psychologist who conducted his research at the
University of lllinois in the 1920s and 1930s. Griffith’s research and publications are considered
the foundation of the field of sports psychology and continue to be examined today. '3 The
most significant contributions from his time at the Athletic Research Laboratory at the
University of lllinois were The Psychology of Coaching (1926) and The Psychology of Athletics
(1928).114 The focus of his research included attributes and the knowledge a coach must have in
athletics, physiology, and psychology to be a successful sports leader.'®

The subdisciplines of sport and exercise psychology were not recognized until the 1960s. The
formation of the International Society of Sport Psychology (1965,) the North American Society
for the Psychology of Sport and Physical Activity (1967), and the Canadian Society for
Psychomotor Learning and Sport Psychology (1969)16 assisted in bringing more notoriety and
credibility to the evolving discipline of kinesiology. In 1986 the American Psychological
Association recognized sports psychology as a branch of psychology and in 1993 British
Psychology Society formed a sport and exercise psychology section.’

Understanding the Significance of Psychology in
Sport and Exercise

The psychology of sport and exercise can influence a participant's performance by focusing on
the relationship between physical and mental components to assist in achieving desired
outcomes or goals. For athletes, mastering psychological skills and strategies can lead to
improved performance and a more positive psychological experience of exercise.'8

Mental skills training in physical activity includes self-talk, imagery, and mindfulness. Other
topics within the discipline of sport and exercise psychology include motivation, arousal,
anxiety, and social or group processes.

Basic Mental Skills
Self- Talk

Self-talk can benefit the cognitive, motivational, behavioral, and affective mechanisms in sports
and can be beneficial for sports performance whenever it is positive, instructional, and
motivational in nature. *° With the right techniques, self-talk can enhance the processing of
information to the most relevant parts of a skill or performance. This is done by focusing on
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identified keywords or phrases that the athlete or performer can use to direct their attention
during the most relevant part of the performance.?°

Imagery

Imagery is a detailed mental experience individually created by athletes or participants. This
technique utilizes a combination of memories, senses, thoughts, and emotions to help athletes
plan their movements, predict outcomes, and determine the logistics they need to succeed in
their goals.?!

Mindfulness

Mindfulness refers to being fully present in the moment, considering all senses, thoughts, and
sensations as they come and go.'?? Incorporating mindfulness practice may support positive
mental health and increase engagement in healthy behaviors. Using the proper techniques to
practice mindfulness is linked with overall satisfaction, and autonomous forms of motivation,
and has been proven to be an effective strategy for increasing physical activity behavior.1?3

Motivation

The two types of motivation related to sport and exercise are extrinsic and intrinsic motivation.
Extrinsic motivation is when you are motivated by external factors not related to the activity or
the sport itself.12* Examples of external motivators include winning a competition, receiving
forms of praise or a reward, and participating for money or financial gain. Intrinsic motivation is
when a person is motivated by internal factors like personal growth or enjoyment of a sport,
exercise, or physical activity. 12> This type of motivation represents the purest form of
motivation because it is completely self-regulated (autonomous) and derived from the activity
itself.126

Approaches to Research in Sport and Exercise
Psychology

To gain a better understanding of the various psychological phenomena of physical activity,
researchers within the field of exercise psychology utilize several perspectives including
affective, biological, cognitive, personality, and sociological perspectives.?’
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By using the respective approaches and applying different methodologies and measures,
researchers can provide a more complete understanding of why and how we engage in physical
activity. Also by not limiting the knowledge gained through the different perspectives,
researchers have the potential to explain why and how physical activity can influence our
thoughts, feelings, social interactions, and behavior.1?® Each of these perspectives adds a
particular level of value to the research however, one perspective does not provide enough
context to stand alone and adequately explain the antecedents and consequences of the
psychology of physical behavior.

Affective Perspective

Affect, in psychology, refers to the foundational experience of feelings, emotions, attachments,
or moods. It is a fundamental aspect of human experience and plays a central role in many
psychological theories and studies.'?® Affective science is the broad study of feeling states.'3°
As humans, we pursue pleasure and aim to avoid discomfort or pain. To sport or exercise, a
person can be motivated to engage, or not engage, in physical activity because of their current
and expected feeling states.'3! This affective perspective is intertwined with other perspectives
to explain the reasoning behind physical activity behavior. For example, feeling states are linked
with physical (biological) states, cognition (thoughts or reason) and can influence a person’s
identity (personality) in relation to physical activity, sport, and exercise.!3?

Biological Perspective

The biological perspective considers many areas of study, including biochemistry,
endocrinology, neuroscience, and electrophysiology.'33 In the study of exercise psychology, the
biological perspective focuses on aspects of the mind-body connection, or how physical states
relate to mental states, and assessing these states in relation to psychological phenomena
within the context of physical activity.'3* The biological perspective does not provide a full
understanding of the antecedents or consequences of physical activity behavior by itself and
should not stand alone.3>

Cognitive Perspective

The study of the cognitive perspective focuses on understanding the mind and its processes,
including concepts of intelligence, language, memory, and perception.3® It examines the mind-
body connection while investigating higher-order psychological processing that occurs between
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stimulus and the response to a given behavior. 13’The cognitive perspective provides invaluable
information on human thought and reason in the context of physical activity behavior.138

Personality Perspective

The personality perspective examines the pattern of thoughts, feelings, and behaviors that have
a strong influence on a person’s expectations, self-perceptions, values, and attitudes. '3° The
difference in personality traits can affect exercise behaviors and outcomes. The personality
perspective in relation to exercise psychology aims to understand aspects like participation
motivation, adherence to physical activity or programs, and the interaction between an
individual’s personality and exercise or physical activity. 140

Social Perspective

Social science explores social interaction and the function of societies. This field investigates
how humans develop, behave, and adapt within the context of a particular group, institution,
culture, or society.'*! The social perspective within exercise or sports psychology is interested in
how social factors can influence a person’s behavior, attitude, and experience when it comes to
physical activity or sport and can assist with learning how to promote continued participation.

Wrap Up

Sport and exercise psychology is a relatively new field of study and continues to increase the
understanding of thoughts, feelings, and behaviors as they relate to physical activity. Experts in
kinesiology who study sports and exercise psychology conduct research with the goal of
constructing an approach to enhance performance in sports, exercise, and physical activity. As a
kinesiology professional, you may use some of the skills, strategies, or perspectives from this
chapter to evaluate and promote the continued participation of physical activity for the specific
populations you will be working with during your career.
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Chapter 7: Biomechanics of Physical
Activity

OBIJECTIVES

e Describe the elements of biomechanics.

e Investigate the basic analysis of movement.

e Examine how biomechanics is useful and how it relates to the field of kinesiology.
e |dentify key aspects of biomechanics in physical activity.

The Use of Biomechanics

Mechanics is a branch of science concerned with the interaction between forces and objects,
otherwise known as physics. When researchers apply the principles of mechanics to living
organisms and systemes, it creates the discipline of biomechanics. Biomechanics takes the
general principles of mechanics (physics) and applies them to living systems.'#? The basis of this
discipline is to investigate why people move the way they do, and the techniques that are
considered the best, or most efficient, when performing a specific movement. The goal of
biomechanics, as it relates to human movement, is to enhance physical performance through 1)
improved training techniques, 2) equipment, 3) injury prevention, and 4) more effective
rehabilitation strategies.'*

Biomechanics provides kinesiologists with a better understanding of the following areas:

e How forces affect the human body.
o Example: The application of forces from different angles to the knee joint and
the corresponding impacts on joint integrity.
e How to accurately describe human movement.
o Example: Gait analysis for a marathon runner with the intent of selecting the
ideal running shoes.
e How forces produced by muscles lead to movement.
o Example: Analyzing angles of the glenohumeral joint during the throwing phase
in baseball to inform efficient strength training techniques.44

As a kinesiology professional, it is important to understand how the human body interacts with
the physical world. We combine the knowledge of biomechanics with other core areas of
kinesiology, such as exercise physiology, anatomy, physiology, and motor control.4

142 https://pressbooks.openedmb.ca/introtobiomechanics/chapter/1-introduction/
143 BIOMECHANICS OF HUMAN MOVEMENT

144 https://pressbooks.openedmb.ca/introtobiomechanics/chapter/1-introduction/
145 https://pressbooks.openedmb.ca/introtobiomechanics/chapter/1-introduction/
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History of Biomechanics

During the scientific renaissance (1450-1640), professionals in the fields of science, math, and
medicine expressed interest in how the body was structured and how the movement was
influenced. Giovanni Alfonso Borelli, the father of biomechanics, understood that muscles use
leverage to create movement within the body.*® Borelli compared the movement of the
human body to pulley systems by using principles of mechanics and statics.

TA®: I1.

Figure 7.1: The drawing by Giovanni Alfonso Borelli cohvparing the movement of human appendages to pulley
systems using principles of mechanics and statics.'¥

Ruth Glassow, from the University of Wisconsin, conducted research that helped create the
foundation for biomechanics and develop learning objectives for the future in teaching physical
education and preparing professors on how to teach biomechanical principles.*® The research
applied fundamental principles of mechanics to understand and classify activities like
locomotion, throwing, striking, and balance into categories.'*® This revolutionizing
categorization built the foundation for biomechanical knowledge of human movements.

In the 1960s, there was an expansion in the amount of national and interactional organizations
and university programs in biomechanics. It became established as a subdiscipline in the
university curriculum under kinesiology with courses and graduate-level university programs

146 Knudson, D. V., & Brusseau, T. A. (2022). Introduction to Kinesiology (6th ed.). Human Kinetics
147 Image by Giovanni Alfonso Borelli from De Montu Animalium is in the public domain.

148 Knudson, D. V., & Brusseau, T. A. (2022). Introduction to Kinesiology (6th ed.). Human Kinetics
149 Knudson, D. V., & Brusseau, T. A. (2022). Introduction to Kinesiology (6th ed.). Human Kinetics
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created for students and professionals to learn about biomechanics and become a
biomechanist.

Understanding Biomechanics

Two important subdisciplines in the field of biomechanics are kinematics and kinetics.
Kinematics focuses on the description of motion (how high, how far, how fast).?*° Kinematics is
defined as motion, including the pattern and speed of movement sequencing by the body
segments that translates into the degree of coordination.

Kinetics is the study of motion and its causes, particularly forces, and is focused on the
explanation of motions (the forces that cause or tend to cause changes in motion). While both
kinematics and kinetics describe motion, the key distinguishing feature is that kinetics is
concerned with forces, whereas kinematics simply describes motion. 1>!

Kinematic Analysis

Kinematic analysis is often used to study the motion of the body, limbs, and joints that occurs
during various human movements, as well as the motion of external objects associated with
human motion.'>? There are five kinematic variables used when completing kinematic analysis:
Time, position, displacement, velocity, and acceleration. Any or all of these 5 variables can be
used in the analysis and description of movement.

Time and position are the most basic variables, which means they do not depend on the other
three variables and can be measured independently. Displacement, velocity, and acceleration
are complex and are built upon the foundation of the time and position variables.*>3

Kinetics Analysis

The study of kinetics is the study of motion, specifically examining what causes motion, also
known as force. Force is described as all motion in the world; we are usually unaware of
important forces in the body, for example pushing the pedals on a bike, using a paddle when
you row or canoe, or the force that is used when using a racket in the various sports.

When Force is applied to an object it can:
e Change the shape of the object.
o Example: Pushing on a spring causes it to compress®>*

e Change the degree of acceleration and direction the object is moving.

150 https://pressbooks.bccampus.ca/humanbiomechanics/chapter/1-0-introduction-2/

151 https://courses.fortlewis.edu/courses/17334/pages/introduction-to-biomechanics?module_item id=491714
152 https://courses.fortlewis.edu/courses/17334/pages/kinematic-variables?module item id=491715

153 https://courses.fortlewis.edu/courses/17334/pages/kinematic-variables?module item id=491715

154 https://courses.fortlewis.edu/courses/17334/pages/kinetics?module item id=491744
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o Example: Throwing a shotput.

Typical Forces That

A. Influence Body Structure

F gravity
& Function

F ground

F femur

F back thigh
muscles

F ground

F front thigh
muscles

Figure 7.2: Some typical forces that influence body structure and function (including movement): (A) Forces applied
to us by another object; (B) Forces that we apply to another object in order to manipulate its motion; and (C) Forces
acting on a bone (the tibia).*>

The application of mechanical principles using kinematic and kinetics analysis about living
systems helps us better understand the efficiency of human movement during exercise, sport,
and activities of daily living.

Explain How Biomechanics is Useful in Careers

in Kinesiology and Related Areas
Newton’s Laws: Principles of Biomechanics

Biomechanics is the study of forces that are applied to the outside and inside of the body and
the body’s reaction to those forces. In the seventeenth century, Sir Isaac Newton observed that

155 Image by College of the Canyons ZTC is licensed under CC BY-SA 4.0. References material from Biomechanical
Principles.
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forces were related to mass and motion in a very predictable way. His Philosophiae Naturalis
Principia Mathematica (1687) provided the basic laws and principles of mechanics that form the
cornerstone for understanding human movement. These laws, referred to as the law of inertia,

the law of acceleration, and the law of action-reaction, are collectively known as the laws of
motion and form the framework from which advanced motion analysis techniques are derived.

Newton’s Laws: Motion

Newton’s laws of motion introduce techniques for analysis of the relationship between the
forces applied to the body and the consequences of those forces on human motion and
posture. The term body is used when elaborating on the concepts related to the laws of motion
and the methods of quantitative analysis. Be aware that the term body could also be used
interchangeably with the entire human body; an object, such as a weight that is being lifted; or
the system under consideration, such as the foot-floor interface. Newton’s laws are described
for both linear and rotational (angular) motion.

Newton’s Laws: Linear and Rotational Applications

Table 7.1: Linear & Rotational Applications*>®

Law

Linear Application

Rotational Application

First Law of Inertia

A body remains at rest or at a
constant linear velocity except
when compelled by an
external force to change its
state.

A body remains at rest or at a
constant angular velocity
around an axis of rotation
unless compelled by an
external torque to change its
state.

Second Law of
Acceleration

The linear acceleration of a
body is directly proportional to
the force causing it, takes
place in the same direction in
which the force acts, and is
inversely proportional to the
mass of the body.

The angular acceleration of a
body is directly proportional to
the torque causing it, takes
place in the same rotary
direction in which the torque
acts, and is inversely
proportional to the mass
movement of inertia of the
body.

Third Law of Action-
Reaction

For every force there is an
equal and opposite directed
force.

For every torque there is an
equal and opposite directed
torque.

156 References Table 4-1 from Biomechanical Principles.
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Mechanics

Newton’s first law is also called the law of inertia. Inertia is related to the amount of energy
required to alter the velocity of a body. The inertia of a body is directly proportional to its mass
(i.e., the amount of matter constituting the body). For example, more energy is required to
speed up or slow down the movement of a 15-pound dumbbell compared to a 10-pound
dumbbell.

Each body has a point, called the center of mass, where the body’s mass is distributed evenly in
all directions. When subjected to gravity, the center of mass of a body closely coincides with its
center of gravity. The center of gravity is the point where the effects of gravity are completely
balanced. The center of mass of the human body in anatomical position lies just anterior to the
second sacral vertebra, but the exact position of the center of mass will change as a person
changes his or her body position.

In addition to the human having an overall center of mass, each segment, such as the arm or
trunk, has its own defined center of mass. In the lower extremity, for example, the major
segments include the thigh, lower leg, and foot, and each has its center of mass. The center of
mass of these segments for the lower extremities of a sprinter is, indicated by black circles in
the picture below. The location of the center of mass within each segment remains fixed,
approximately at its midpoint. In contrast, however, the location of the center of mass of the
entire lower extremity changes with a change in the spatial configuration of the segments
(compare red circles). As shown for the left (flexed) lower extremity, the specific configuration
of the segments can displace the center of mass of the lower limb outside the body.
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Figure 7.3: The lower extremities of a sprinter are illustrated, showing the centers of mass for the thigh, shank
(lower leg), and foot segments as black circles. The center of mass for each lower extremity is shown as a red circle.
The center of mass of the sprinter’s left lower extremity exists outside of the body. The axis of rotation of the right
hip is indicated by the smaller green circle.*>”

157 Image by College of the Canyons ZTC is licensed under CC BY-SA 4.0. References work from Biomechanical
Principles.
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The mass moment of inertia of a body is a quantity that indicates its resistance to a change in
angular velocity. Unlike inertia, its linear counterpart, the mass moment of inertia depends not
only on the body’s mass but, perhaps more importantly, on the distribution of its mass
concerning an axis of rotation. (Mass moment of inertia is often indicated by | and is expressed
in units of kilograms-meters squared [kg-m2]) and because most human motion is angular
rather than linear, the concept of mass moment of inertia is very relevant and important.

Consider again the two positions of the lower extremities of the sprinter, picture from the
previous page. Within each segment, the individual’s centers of mass of the thigh, lower leg,
and foot are in the same location in both lower extremities; however, because of the different
degrees of knee flexion, the distances of the centers of mass of the lower leg and foot segments
have changed relative to the hip joint. Consequently, the mass moment of inertia of each entire
limb changes; the right extended (and “longer”) lower extremity has a greater mass moment of
inertia than the left. Another way of conceptualizing the increase is to note that as the knee
extends, the center of mass of the entire right lower extremity, (depicted by the red circle),
moves farther from the hip, thereby increasing its mass moment of inertia.

The ability to actively change an entire limb’s mass moment of inertia can profoundly affect the
muscle forces and joint torques necessary for movement. For example, during the swing phase
of running, the entire lower limb functionally shortens by the combined movements of knee
flexion and ankle dorsiflexion (as in the left lower extremity). The lower limb’s reduced mass
moment of inertia reduces the torque required by the hip muscles to accelerate and decelerate
the limb during the swing phase. This concept can be readily appreciated during the swing
phase while running with the knees held nearly extended (increased 1), or almost fully flexed
(decreased I).

Tissues and functions in the human body

Due to the character of bone, the property of being directionally dependent,

its biomechanical properties vary as a function of the direction in which the force is applied.
Thus, the bone will show different strengths depending on whether forces of compression,
traction, or shearing are applied. Compression tests are often used for trabecular or cortical
bone samples or vertebral bodies. The long bones such as the femur or tibia are usually
subjected to traction, torsion, or bending tests. In these, there is a combination of compression
forces on the side to which the force is applied and of traction forces on the opposite side. The
relationship between structural properties, material properties, and the mechanical behavior of
bone is complicated, which is a challenge. An understanding of this relationship is of great
importance to kinesiology, since it helps us to understand the behavior of bone subjected to
constant physiological loads, identifies the area’s most susceptible to fracture, and allows the
prediction of different pathologies about bone strength, and their treatment.
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Wrap Up

As a kinesiology professional, knowledge of biomechanics can assist you with improving
performance, preventing and rehabilitating injuries, improving the health of joints or tissues,
and modifying physical activity or sports equipment to improve the safety of participants.
Applying mechanical principles to understand how forces can affect a human’s ability to carry
out functions or perform and pursue goals in sport or physical activity, allows kinesiology
professionals the opportunity to assist our clients or athletes. When we gain an in-depth
understanding of how mechanical principles can influence the movement and functioning of
our bodies, it better prepares future professionals for a career within kinesiology and increase
their ability to assist the populations we serve to achieve performance goals, avoid injuries, and
improve the function of daily physical activities.
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Chapter 8: Exercise Physiology

OBIJECTIVES

e Examine the elements of motor behavior and how it relates to kinesiology.
e Historical significance and development of the physiology of physical activity.
e |dentify key principles of the physiology of physical activity.

What Is Exercise Physiology?

Exercise physiology refers to the application of principles of biology and chemistry to
understand metabolic energy sources and the acute or chronic responses to physical activity.
158 The primary focus is on the exercise components of physical activity, which includes training,
detraining, and how participation in physical activity can improve health and decrease various
health risks and mortality.*>°

There is tremendous evidence supporting the positive relationship between physical activity
and a person’s health and well-being. It has been demonstrated that physical activity can
reduce the risk of coronary heart disease, hypertension, and diabetes.®°

History of Exercise Physiology

Two of the most notable contributors to the study of exercise physiology were August Krogh, of
the University of Copenhagen and A.V. Hill from the University of London.

Krogh designed the first cycle ergometers, or exercise bike, to study and measure the
physiological responses to exercise. Krogh’s research on the regulation of microcirculation
earned a Noble Prize in 1920. Hill focused his attention on energy metabolism and experimental
skills to investigate the relationships among muscle mechanics, biochemistry and heat
production and earned a Nobel Prize for his research in 1921.161

The knowledge and understanding of exercise physiology were expanded through extensive
research conducted in laboratories from the 1920s-1940s. Laboratories were established
throughout physical education departments, like the exercise physiology laboratory at
Springfield College in Massachusetts, which was established by Dr. Peter V. Karpovich.

158 Knudson, D. V., & Brusseau, T. A. (2022). Introduction to Kinesiology (6th ed.). Human Kinetics.

159 Knudson, D. V., & Brusseau, T. A. (2022). Introduction to Kinesiology (6th ed.). Human Kinetics.

160 | am, E. T. C., Sparks, K., Barton-Verdi, M. A., Lowe, A., Jones, D., & Lam, E. C. (2016). Physiological responses
and exercise preference between the TRIKKE and the bicycle ergometer. Journal of Exercise Science & Fitness,
14(1), 7-13. https://doi.org/10.1016/j.jesf.2016.01.001

161 Knudson, D. V., & Brusseau, T. A. (2022). Introduction to Kinesiology (6th ed.). Human Kinetics.
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Karpovich focused his research on the effects of ergogenic aids on physical performance and
was one of the founders of the American College of Sports Medicine (ACSM).

Shift in Perspective

In the 1990s, United States government agencies reported on and supported use between
regular physical activity and the prevention of chronic diseases. In 1996, the U.S. Department of
Health and Human Services published, in the Surgeon’s General report on physical activity, that
physical activity can reduce the risk of heart disease, diabetes, hypertension, colon cancer, and
help maintain a healthy body weight,

Current Trends in Physiology

The recommendations from the American College of Sports Medicine (ACSM) and the American
Heart Association (AHA) regarding guidelines for physical activity suggest that all healthy adults
between the age group of 18-65 need moderate-intensity aerobic exercise for a minimum of 30
minutes a day for 5 days per week.'%2 When the body engages in this type of physical activity
more frequently, factors such as muscular strength and endurance, cardiorespiratory
endurance, body composition, and one’s self-confidence can all be improved. 163

Exercise Physiology and Physical Activity
Key Areas in the Study of Exercise Physiology

e Enhancing sport performance and training
e Improving physical fitness
e Promoting health and reducing the risk of disease

Research In Exercise Physiology
VO2 Max

VO2 max, or maximal oxygen consumption, refers to the maximum amount of oxygen that an
individual can utilize during intense or maximal exercise. This measurement is generally
considered the best indicator of cardiovascular fitness and aerobic endurance. The more
oxygen a person can use during high-level exercise, the more energy a person can produce. This
test is the gold standard for determining cardio-respiratory fitness because the muscles need

162 American college of sports medicine ACSM’s Guidelines for exercise testing and prescription 8th edition.

163 Kanvinde, M. R., & Nalgirkar, V. V. (2022). A study showing a correlation between the effect of treadmill and
ergometer on VOmax in athlete. Indian Journal of Clinical Anatomy and Physiology, 9(1), 50-53.
https://doi.org/10.18231/].ijcap.2022.012
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oxygen for prolonged aerobic exercise, and the heart must pump adequate amounts of blood
through the circulation to meet the demands of aerobic exercise.172

Figure 8.1: VO2 Max.%*

Ergometers

The Merriam-Webster dictionary defines an ergometer as “An apparatus for measuring the
work performed (as by a person exercising).” 1’4 Ergometers can vary in type but may include
treadmills, upright bikes, recumbent bikes, rowing machines, and arm bikes. Equipment of this
nature is generally used for improving one’s overall fitness but can also be used in the clinical
setting for physical therapy and exercise research. Through their use, therapists, clinicians,
and/or coaches can assess different components of a person’s fitness and then use that
knowledge to customize an exercise program to fit the person’s individual needs or goals. As
with any type of fitness-related equipment, it is important to learn how to properly use it to
avoid serious injury.

Body Composition

This assessment is used to determine a person’s percentage of body fat, or ratio of lean tissue
to adipose tissue. Methods of assessment may include hydrostatic weighing, or underwater
weighing, where the subject is weighed while submerged in water. Another device used to
measure body composition is called the BOD POD and it is an alternative method that uses air
displacement instead of water displacement to obtain the subject’s body fat percentage.®®

164 |mage by Fort Carson is licensed under CC BY 2.0.
185 Knudson, D. V., & Brusseau, T. A. (2022). Introduction to Kinesiology (6th ed.). Human Kinetics.
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Figure 8.2: Dual-energy X-ray absorptiometry scan.

Understanding Physiology
Primary Body Systems Affected by Physical Activity

The physiological response to exercise is dependent on the environmental conditions, intensity,
duration, and frequency of the exercise. During physical exercise, our skeletal muscles
experience an increased demand for both oxygen and glucose, as well as a need for metabolic
waste like carbon dioxide to be removed.1¢”

Skeletal Muscles

Movement in the body is produced by muscle tissue. Human beings have three types of muscle
tissue: skeletal, cardiac, and smooth. Anatomically, they are all different yet are still involved
with the movement. For example, cardiac muscle pumps blood and smooth muscle moves food
through our Gl tract. Skeletal muscle, however, is responsible for our ability to move in the
space around us. Skeletal muscles are made up of muscle cells, also called muscle fibers. Inside
the muscle cells, there are microscopic myofibrils that run the length of the muscle fiber. There
are three primary types of muscle fibers found in skeletal muscles that are named according to
1) how quickly they contract, and 2) how they manufacture ATP. They are slow-twitch oxidative
(Type 1), fast-twitch oxidative (Type lla), and fast-twitch glycolytic (Type lIb).

For a basic explanation of their characteristics, we will focus on the Type | vs the Type llb fibers.
Type | fibers are generally smaller in diameter, are fatigue-resistant and have a slower

166 |mage by Nick Smith photography is licensed under CC BY-SA 3.0
167 Burton, D. A., Stokes, K., & Hall, G. M. (2004). Physiological effects of exercise. Continuing Education in
Anaesthesia Critical Care & Pain, 4(6), 185—188. https://doi.org/10.1093/bjaceaccp/mkh050


https://en.wikipedia.org/wiki/Dual-energy_X-ray_absorptiometry#/media/File:DEXA_scanner_in_use_ALSPAC.jpg
https://creativecommons.org/licenses/by-sa/3.0/

Page | 68

contractile velocity. Contrastingly, Type llb fibers are larger in diameter, fatigue-prone, and
have a faster contractile velocity. In an athletic context, Type | fibers are better suited for
activities of low to moderate intensity and of longer duration (i.e. distance events in track and
field), whereas Type llb fibers are better suited for short, powerful activities of moderate to
high intensity (i.e. sprinting or power lifting).

Cardiovascular System

The cardiovascular system, whose is composed of the heart and blood vessels and its primary
function is to transport oxygenated blood throughout the body to deliver oxygen to our tissues
and then transport carbon dioxide to the lungs for elimination from the body. During physical
activity, our skeletal muscles experience an increased demand for the exchange of these two
key blood gases if they are to function optimally. When a muscle contracts, blood flow is
restricted briefly until the muscle relaxes and normal blood flow is reestablished.®

Four common terms used when discussing cardiovascular fitness are 1) heart rate (HR), 2)
stroke volume (SV), 3) cardiac output (CO), and 4) blood pressure (BP). Heart rate is defined as
the number of times the heart beats per minute, and stroke volume is defined as the amount of
blood pumped out of the heart’s ventricles per contraction. Cardiac output is a combination of
those two variables and is literally the amount of blood pumped out of the heart per minute. In
equation form, cardiac output can be expressed as CO = HR x SV. Blood pressure is generally
defined as the force exerted against the walls of a blood vessel and is usually measured in
millimeters of mercury (mm Hg).

During physical activity, cardiac output increases as the muscles use more oxygen. Oxygen
uptake continues to increase in direct proportion to the intensity of exercise until maximal
oxygen uptake (VO2 Max) is reached.

Respiratory System

The respiratory system regulates the exchange of our key blood gasses (oxygen and carbon
dioxide) gases between the external environment (air) and the internal environment (lungs).16®
When engaging in high-intensity exercise, there is an increased volume of air moving into and
out of the lungs. As the work rate is increased, oxygen uptake increases linearly. However,
there is an upper limit to oxygen uptake and, therefore, above a certain work rate oxygen
consumption reaches a plateau (VO2max).6°

Movements require neuromuscular activation and control, and the cardiovascular and
respiratory systems provide the ability to sustain these movements over extended periods.

168 Knudson, D. V., & Brusseau, T. A. (2022). Introduction to Kinesiology (6th ed.). Human Kinetics.
169 Burton, D. A., Stokes, K., & Hall, G. M. (2004). Physiological effects of exercise. Continuing Education in
Anaesthesia Critical Care & Pain, 4(6), 185—188. https://doi.org/10.1093/bjaceaccp/mkh050
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When the body engages in regular physical activity, each of these physiological systems
undergoes specific adaptations that increase the body’s metabolic efficiency and capacity.”°

Wrap Up

This subdisciplines of kinesiology center on the acute and chronic changes that occur within the
human body in response to physical activity.!’! Exercise physiologists can work in a variety of
areas, including but not limited to, cardiac rehab centers, physical therapy clinics, gyms and
fitness centers, or professional sports teams. When working in the private sector, they can
focus not just on muscular fitness and human performance, but on basic health issues such as
improving body composition and managing diabetes. 172
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Chapter 9: Becoming a Physical Activity
Professional

OBIJECTIVES

e What do you need to become a profession in this field?

A profession is a job at which someone works and for which they have had training. It is what
people do to get money or make a living. People often study for years to do their job. Examples
of a profession are a teacher or a lawyer. These are called “learned professions.”'’> Someone
who gets paid to work in a profession is called a professional. A professional is any person who
earns a living from a specified professional activity. The term also describes the standards of
education and training that prepare people for the knowledge and skills necessary to perform
their specific roles within that profession.'’* Some common traits of any professional are being
respectful, honest, fair, good communication, and handling stressful situations. Kinesiology
provides knowledge that contributes to successful careers in various professions by connecting
professionals through organizations. Kinesiology has many organizations that connect experts
from around the world, encouraging communication, helping people grow as professionals, and
keeping their members up to date with relevant information and changes in state or federal
policies.

Professional
practice knowledge

Workplace
knowledge

Professional

Theoretical expertise
kinesiology

knowledge

Physical activity
experience

Figure 9.1: Professional expertise'”
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Professional Development

In education, the term professional development means providing a variety of specialized
training, formal education, or advanced learning intended to help administrators, teachers, and
other educators improve their professional knowledge, competence, skill, and effectiveness.
Professional development for educators encompasses an extensive range of topics and formats.
For example, professional development experiences may be funded by the district, school, or
state budgets and programs, or they may be supported by a foundation grant or other private
funding sources. They may range from a one-day conference to a two-week workshop to a
multi-year advanced-degree program. They may be delivered in person or online, during the
school day or outside of regular school hours, and through one-on-one interactions or in group
situations.7®

Complex Skills

Knowledge of Kinesiology positively enhances and contributes to many types of professions,
and the different types of professions require proficiency in different types of skills. Movement
concepts are the cognitive, perceptual, and interpersonal components of movement. As people
engage in physical activities and practice, they learn how the body can move in various ways.
For example, they learn to move at different speeds and degrees of force, in various pathways,
around different obstacles, and with an awareness of other people. Movement skills enable
people to problem-solve how the body should move during certain activities and provide
critical foundations for learning how to move in novel situations (e.g., when playing a new
sport). To become proficient movers and Kinesiology professionals, people need to acquire
both the movement skills and the knowledge of movement concepts underlying those skills.1””
Cognitive skills, also called cognitive functions, cognitive abilities, or cognitive capacities, are
brain-based skills that are needed in the acquisition of knowledge, manipulation of information,
and reasoning. They have more to do with the mechanisms of how people learn, remember,
problem-solve, and pay attention, rather than with actual knowledge. Cognitive skills or
functions encompass the domains of perception, attention, memory, learning, decision making,
and language abilities.1”®

Perceptual-motor skills are essential to all facets of physical activity. Strong perceptual-motor
skills allow a person to effectively receive, interpret, and use information from all of the body’s
senses. Perceptual-motor development requires an integration of sensory and motor abilities to

176 professional Development. (2013). Glossary of Educational Reform. Retrieved from
https://www.edglossary.org/professional-development/

177 Supporting Perceptual-Motor Skills and Movement Concepts. (2021, January 4). College of the Canyons.
https://socialsci.libretexts.org/@go/page/39413

178 Cognitive Skill. (n.d.). In Wikipedia. Retrieved from https://en.wikipedia.org/wiki/Cognitive skill#cite note-

Kiely 2014-1
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carry out physical activities. All voluntary movement involves an element of perception, and
perceptual-motor coordination plays a vital role in all movement skills.17?

Interpersonal or communication skills allow people to give and receive information effectively.
Using, improving, and showcasing communication skills can help career advancement and the
competition when searching for new jobs. Kinesiology is like any other profession in which a
person needs to communicate to others and explain rules, curriculum, techniques, drills, etc.

Ethical Principles of Standards

A professional in Kinesiology must be dedicated to ensuring individual, family, organizational,
and community health. One way to do this is by taking on the responsibility for upholding the
integrity and ethics of the profession when faced with the daily challenges of making decisions.
Another way to ensure the spreading of health and positivity through the profession is by
acknowledging the value of diversity in society and embracing a cross-cultural approach that
supports the worth, dignity, potential, and uniqueness of all people. A person in the Kinesiology
field should protect people's rights.8°

In Kinesiology, the Code of Ethics provides a framework of shared values. The Code of Ethics is
grounded in fundamental ethical principles that underlie all services:

1. Respect for autonomy.

2. Promotion of social justice.

3. Active promotion of good.

4. Avoidance of harm.
Regardless of job title, professional affiliation, work setting, or population served, one must
abide by these guidelines when making professional decisions. One must act with the highest

possible standards of conduct and encourage the ethical behavior of all those with whom they
work. 18

179 supporting Perceptual-Motor Skills and Movement Concepts. (2021, January 4). College of the Canyons.
https://socialsci.libretexts.org/@go/page/39413

180 Academic Integrity and Ethics Across the Disciplines. (n.d.). Rhode Island College Library. Retrieved from
https://library.ric.edu/c.php?g=62216&p=400365#:~:text=The%20Code%200f%20Ethics%20provides,g00d%2C%2
0and%20avoidance%200f%20harm

181 Academic Integrity and Ethics Across the Disciplines. (n.d.). Rhode Island College Library. Retrieved from
https://library.ric.edu/c.php?g=62216&p=400365#:~:text=The%20Code%200f%20Ethics%20provides,g00d%2C%2
Oand%20avoidance%200f%20harm
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Coursework One Takes in College to Become a
Professional

After high school, the next question if you want to be in the kinesiology field, is what’s next?
The good news is that Kinesiology offers many career paths from certificates, associate in arts
degrees, bachelor’s degrees, master’s degrees, and Doctorate degrees. Once you find an out
what career path you are interested in, finding out what colleges around you offer. From adult
classes, community college, and 4-year schools, there are many options to choose from to get
started. Depending on which Kinesiology career pathway you decide, this will determine the
class work required to complete. Will you only take classes on campus or will need to take extra
hours in a lab or required hours in a work setting is something to think about.
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Figure 9.2: Theoretical Kinesiology*®?
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Chapter 10: Careers in Kinesiology
What We Do

Kinesiology refers to the science of human movement and the study of mechanics within the
human body in terms of performance and function. It focuses on a range of issues, from health
maintenance to rehabilitation and athletic competition. Most professional kinesiologists will
work alongside people who suffer chronic ilness, got involved in an accident, or were born with
a disability that impacts their full range of motion. These professionals will assess the
movement capabilities of patients and apply physical science concepts that might aid in their
rehabilitation in the areas of work, sports, and exercise.83

Work Environment

Kinesiologists work in a range of different health-related areas that have a focus on medicine
and movement at the same time. Some professionals will work in physical therapy
environments, whereas others will work in athletic training, physical education, or recreational
program management for fitness. Some will even find employment in the physical education
departments of public schools, or they may work alongside professional athletes.8*

How to Become a Kinesiologist

The first step is to find an educational program covering the various areas of Kinesiology. Such
programs have options that cover exercise, health-based science, athletic training, and physical
education. Some departments for Kinesiology may also offer Bachelor of Science degrees in
athletic training and exercise programs. These courses might include insights into psychology,
clinical neurology, biomechanics, pathophysiology, and anatomy.

183 Sanchez, R. (n.d.). Kinesiology Careers + Salary Basics. Retrieved from https://www.healthgrad.com/physical-
health/kinesiology/
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health/kinesiology/
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Training & Certification Requirements

Those looking for opportunities to coach others at a high school or even middle school level will
be required to obtain certification as a teacher. Many programs will include an option for
individuals who want to teach using their Kinesiology degree. In some cases, however,
individuals will simply want to work within a medical environment to help people get the most
out of their movement for the sake of rehabilitation after an injury or to overcome a disability.
In this case, certification may also be required from clinical and medical boards to ensure that
an individual is fit to work with patients in a hospital setting. Some organizations offer
certification in this field that you can use to demonstrate your skills and qualifications:*8>

e American Society of Exercise Physiologists
e American College of Sports Medicine

Possible Career Options

1. Health Promotion
Kinesiologists in the health industry are trying to enhance individuals' health, fitness,
and well-being. Kinesiologists can be found working in fitness facilities, personal
training/corporate wellness facilities, and industry.

2. Clinical/Rehabilitation
Kinesiologists work with individuals with disabling conditions to regain their optimal
physical function. They work with individuals in their homes, fitness facilities,
rehabilitation clinics, and at the worksite. They also work alongside physiotherapists and
occupational therapists.

3. Ergonomics
Kinesiologists work in this industry to assess the suitability of workstations and provide
suggestions for design modifications and assistive devices.

4. Health and Safety
Kinesiologists are involved in consulting with this industry to identify hazards and
provide recommendations and solutions to optimize the health and safety of workers.

5. Disability Management/Case Coordination
Kinesiologists recommend and provide a plan of action to return an injured individual to
their optimal function in all aspects of life.

6. Management/Research/Administration
Kinesiologists frequently fulfill roles in all the above areas, research, and manage
businesses.

185 Ssanchez, R. (n.d.). Kinesiology Careers + Salary Basics. Retrieved from https://www.healthgrad.com/physical-
health/kinesiology/
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7. Health Education
Kinesiologists working in health education teach people about behaviors that promote
wellness. They develop and implement strategies to improve the health of individuals
and communities. Community health workers collect data and discuss health concerns
with members of specific populations or communities.

8. Athletic Training
Kinesiologists working in the athletic training arena work in cooperation with physicians.
Athletic trainers strive to prevent athletes from suffering injuries, diagnose them if they
have suffered an injury, and apply the appropriate treatment.

9. Athletic Coaches and Scouts
Kinesiologists who pursue careers as athletic coaches develop new talent and guide an
athlete's progress in a specific sport. They teach amateur or professional athletes the
skills they need to succeed at their sport. Many coaches are also involved in scouting.
Scouts look for new players and evaluate their skills and likelihood for success at the
college, amateur, or professional level.

10. Physical Education Teacher
Kinesiologists working as physical education teachers are responsible for teaching
students about fitness, sports, and health. They help students stay both mentally and
physically fit by teaching them to make healthy choices.

Kinesiology Earning Potential

According to the US Bureau of Labor Statistics (BLS), the median annual salary for fitness and
aerobics instructors was approximately $84,020 for those who obtain a Doctor of Physical
Therapy degree, $80,150 for those with a master’s degree, and $36,160 for those without a
higher-level education.1®

Kinesiology Job Outlook

According to the BLS, the increase in employment opportunities for Kinesiologists from 2014 to
2024 will be around 27% for those with a master’s degree and 34% for those with a doctoral
degree.1®’

186 Sanchez, R. (n.d.). Kinesiology Careers + Salary Basics. Retrieved from https://www.healthgrad.com/physical-
health/kinesiology/
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health/kinesiology/
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According to Indeed.com, the average national salary of jobs for Kinesiology was $58,000.00,
with a high confidence ranking based on over 250 sources. Average Kinesiology salaries for job
postings nationwide are 1% higher than average salaries for all job postings nationwide.'88

Kinesiology-Related Job Titles

According to Indeed.com, the following career/job titles with salary figures are most closely
related to Kinesiology. !

Table 10.1: Career & Salary

Career/Job Title Average Salary
Personal Trainer Life Fitness $57,000
Healthcare Coordinator $35,000
Adjunct Faculty Physical Education $91,000
Health & Wellness Representative $29,000
Curriculum Development Manager $59,000
Biological Sciences Instructor $43,000
Fitness Coordinator $36,000
Fitness Facility Manager $40,000

Continuing Education
Curriculum Overview for Master’s in Kinesiology

For people who are interested in devoting their career to physical exercise, fitness, and
reducing incidents of diseases in our society, getting a Master’s degree in Kinesiology could be a
smart choice. Kinesiology is the study of the mechanics of body movement, and many people
who obtain this type of Master’s degree will have to complete educational programs that will
involve advanced study of physiology and biomechanics. These programs will prepare you for a
career in personal or corporate fitness assessment and training.

188 Sanchez, R. (n.d.). Kinesiology Careers + Salary Basics. Retrieved from https://www.healthgrad.com/physical-
health/kinesiology/
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Generally, the curriculum for this degree is directed toward students who have previous
experience or education in movement science, occupational therapy, or physical therapy.

Depending upon the online Master’s program you choose, you may take these types of

classes:1%0

e Evidence-based Practice in Kinesiology and Nutrition
e Human Bioenergetics

e Advanced Exercise Programming and Assessment

e Special Topics in Kinesiology

e Evidence-based Practice in Kinesiology and Nutrition
e Movement Neuroscience

e Biomechanics of Normal and Abnormal Movement

e Psychology of Motor Control and Learning

e Instrumentation for Motor Control Research

Many people who earn a Master's in Kinesiology become exercise physiologists. Exercise
physiologists design exercise and fitness programs to help patients overcome chronic diseases
and injuries. They also help patients to improve their body composition, heart function, and
flexibility. A professional with a Master’s in Kinesiology will typically do some or all of the
following:

e Analyze the medical history of patients to determine the best exercise regimen.

e Do stress and fitness tests with advanced medical equipment to determine patients'
level of fitness

e Measure use of oxygen, heartbeat, blood pressure, and other vital patient indicators

e Come up with new exercise programs to ensure that patients are healthy

e Supervise tests to ensure that patients are safe

As of 2015, the Bureau of Labor Statistics finds that the job growth for exercise physiologists
will increase by 11%, which is faster than average.*!

Careers
Kinesiotherapist

Another possible occupation you can consider with a Master’s degree in Kinesiology is that of a
kinesiotherapist. A kinesiotherapist uses various rehabilitative exercises, physical education,
and reconditioning to treat patients who have difficulties with movement. This interesting field

1%0 Sanchez, R. (n.d.). Types of Masters in Kinesiology Degrees. Retrieved from
https://www.healthgrad.com/physical-health/types-masters-kinesiology-degrees/
11 sanchez, R. (n.d.). Types of Masters in Kinesiology Degrees. Retrieved from
https://www.healthgrad.com/physical-health/types-masters-kinesiology-degrees/
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emerged after World War Il as a new way of exercise therapy to treat service people’s injuries
so they could get back on active duty.

Today, a kinesiotherapist can work in many different types of health care facilities, such as
nursing homes or long-term care centers. Most kinesiotherapists work under the supervision of
a doctor and the health care team consisting of a nurse, social worker, and dietician.

The typical roles of the kinesiotherapist are the following:%?

e Assessment: The professional’s first job is to determine what training and exercises
could help their patients. Thus, one must evaluate the patient’s physical skills and
activity levels. The assessments will help the kinesiotherapist determine how much help
their patients need for daily tasks, such as eating, walking, and getting in/out of bed.

e Treatment: The treatment plan is based upon what is learned during the assessment.
The typical kinesiotherapist will base the plan on the physical and psychological aspects
of physical exercise and provide physical education and reconditioning.

e Other common duties: Many in this profession also have administrative duties that
include documenting patient visits and ordering exercise equipment and supplies for
helping with the tasks of daily living.

Careers as Fithess and Wellness Coordinators

Some Kinesiologists prefer to manage or coordinate fitness and wellness programs and
services. The main service of this career option is managing and training wellness specialists,
health educators, or fitness instructors.

A sample of reported job titles includes: Executive Wellness Programs Director, Fitness and
Wellness Director, Fitness Coordinator, Fitness Director, Fitness Supervisor, Group Fitness
Manager (GFM), Wellness Director, Wellness Officer.

Tasks

e Manage or oversee fitness or recreation facilities, ensuring safe and clean facilities and
equipment.

e Provide individual support or counseling in general wellness or nutrition.

e Supervise fitness or wellness specialists, such as fitness instructors, nutritionists, or
health educators.

e Conduct needs assessments or surveys to determine interest in, or satisfaction with,
wellness and fitness programs, events, or services.

e Develop or coordinate fitness and wellness programs or services.'%?

192 sanchez, R. (n.d.). Types of Masters in Kinesiology Degrees. Retrieved from
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Careers in Nutrition

If you are considering a career in nutrition, it is important to understand the opportunities that
may be available to you. Both registered dietitians (RD) and nutritionists provide nutrition-
related services to people in the private and public sectors. A nutritionist is an unregistered
professional who may have acquired the knowledge via avenues that may be questionable in
credibility. However, a RD is a healthcare professional with credentials from the Commission on
Dietetic Registration and can provide nutritional care in the areas of health and wellness for
individuals and groups. RDs are nutrition professionals who work to apply nutritional science,
using evidence-based best practices, to help people nourish their bodies and improve their
lives.1%4

Becoming a RD requires a Bachelor’s or Master’s degree in Dietetics from an accredited
program, including courses in biology, chemistry, biochemistry, microbiology, anatomy and
physiology, nutrition, and food-service management. Other suggested courses include
economics, business, statistics, computer science, psychology, and sociology. In addition,
people who pursue this path must complete a dietetic internship and pass a national exam.
Also, some states have licensure that requires additional forms and documentation. To become
a registered dietetic technician, you must complete an undergraduate dietetic program and
pass a national exam. Forty-seven states have licensure requirements for RDs and nutritionists,
but a few remaining states do not have laws that regulate this profession.'®® If you would like
more information, please visit the following link: https://www.cdrnet.org/certifications

Physical Therapists

Assess, plan, organize, and participate in rehabilitative programs that improve mobility, relieve
pain, increase strength, and improve or correct disabling conditions resulting from disease or
injury.t%®

A sample of reported job titles: Acute Care PT (Acute Care Physical Therapist), Doctor of
Physical Therapy (DPT), Home Care Physical Therapist (Home Care PT), Inpatient Physical
Therapist (Inpatient PT), Outpatient Physical Therapist (Outpatient PT), Pediatric Physical
Therapist (Pediatric PT), Registered Physical Therapist (RPT), Therapist.

Tasks
e Plan, prepare, and carry out individually designed programs of physical treatment to
maintain, improve, and restore physical functioning, alleviate pain, or prevent physical
dysfunction in patients.
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e Perform and document an initial exam, evaluating data to identify problems and
determine a diagnosis prior to intervention.

e Record prognosis, treatment, response, and progress in patient's chart or enter
information into computer.

e Instruct patient and family in treatment procedures to be continued at home.

e Evaluate effects of treatment at various stages and adjust treatments to achieve
maximum benefit. %’

Exercise Trainers and Group Fitness Instructors

These professionals instruct and coach groups or individuals in exercise activities for the
primary purpose of personal fitness and implementing individualized approaches to exercise.
They also demonstrate techniques and form, observe participants, and explain corrective
measures necessary to improve skills.

A sample of reported job titles: Aerobics Instructor, Fitness Instructor, Fitness Specialist, Fitness
Technician, Fitness Trainer, Group Exercise Instructor, Group Fitness Instructor, Personal
Trainer, Private Trainer, Yoga Instructor.

Tasks

e Observe participants and inform them of corrective measures necessary for skill
improvement.

e Evaluate individuals' abilities, needs, physical conditions, and develop suitable training
programs to meet any special requirements.

e Plan routines, choose appropriate music, and choose different movements for each set
of muscles, depending on participants' capabilities and limitations.

e Offer alternatives during classes to accommodate different levels of fitness.

e Teach proper breathing techniques used during physical exertion.%

Coaches and Scouts

Coaches and Scouts instruct and coach groups or individuals in the fundamentals of sports for
the primary purpose of competition and demonstrate techniques and methods of participation.
They evaluate athletes' strengths and weaknesses as possible recruits or to improve the
athletes' technique to prepare them for competition. Some are required to hold teaching
certifications should be reported in the appropriate teaching category.
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A sample of reported job titles: Baseball Coach, Basketball Coach, Coach, Cross Country Coach,
Football Coach, Gymnastics Coach, Soccer Coach, Softball Coach, Track and Field Coach,
Volleyball Coach.

Tasks

e Plan, organize, and conduct practice sessions.

e Provide training direction, encouragement, motivation, and nutritional advice to
prepare athletes for games, competitive events, or tours.

e Adjust coaching techniques, based on the strengths and weaknesses of athletes.

e Instruct individuals or groups in sports rules, game strategies, and performance
principles, such as specific ways of moving the body, hands, or feet, to achieve desired
results.

e Plan strategies and choose team members for individual games or sports seasons.®®

Athletic Trainers

Athletic Trainers evaluate and treat musculoskeletal injuries or illnesses, and provide
preventive, therapeutic, emergency, and rehabilitative care.

A sample of reported job titles: Athletic Instructor, Athletic Lecturer, Athletic Trainer, Certified
Athletic Trainer, Personal Trainer, Resident Athletic Trainer, Women's Athletic Trainer.

Tasks

e Conduct an initial assessment of an athlete's injury or illness to provide emergency or
continued care and to determine whether they should be referred to physicians for
definitive diagnosis and treatment.

e Assess and report the progress of recovering athletes to coaches or physicians.

e Care for athletic injuries using physical therapy equipment, techniques, or medication.

e Evaluate athletes' readiness to play and provide participation clearances when
necessary and warranted.

e Perform general administrative tasks, such as keeping records or writing reports.

Adapted Physical Education Specialists

These professionals provide individualized physical education instruction and services to
children, youth, or adults with exceptional physical needs due to gross motor developmental
delays or other impairments.

A sample of reported job titles: Adapted Physical Activity Specialist, Adapted Physical Education
Specialist (APE Specialist), Adapted Physical Education Teacher (Adapted PE Teacher), Adapted
Physical Educator, Certified Adapted Physical Educator, DAPE Specialist (Developmental
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Adapted Physical Education Specialist), DAPE Teacher (Developmental Adapted Physical
Education Teacher).

Tasks

e Adapt instructional techniques to the age and skill levels of students.

e Instruct students, using adapted physical education techniques, to improve physical
fitness, gross motor skills, perceptual motor skills, or sports and game achievement.

e Provide individual or small groups of students with adapted physical education
instruction that meets desired physical needs or goals.

e Provide students positive feedback to encourage them and help them develop an
appreciation for physical education.

e Establish and maintain standards of behavior to create safe, orderly, and effective
environments for learning.?%

Athletic Director

An athletic director (commonly "athletics director" or "AD") is an administrator at many
American clubs or institutions, such as colleges and universities, as well as in larger high schools
and middle schools, who oversees the work of coaches and related staff involved in athletic
programs.20!

Position at Institution

Modern athletic directors are often in a precarious position, especially at the larger institutions.
Although technically in charge of all coaches, they are often far less well-compensated and less
famous, with few having their own television and radio programs as many coaches now do. In
attempting to deal with misconduct by coaches, they often find their efforts trumped by a
coach's powerful connections, particularly if they are an established figure with a long-term
winning record. Additionally, in the case of severe coaching misconduct being proven, often the
athletic director will be terminated along with the offending coach.

Over the last several years, the role of an athletic director has changed dramatically. Before, the
athletic department was overseen by one of the school's head coaches. Now, the position
attracts executives inside and outside the sports industry. Athletic directors can negotiate
multimillion-dollar media deals and manage powerful coaches, usually the highest paid
employees in the state. Based on the division and the school's athletic needs, athletic directors
can also be in charge of scheduling games and events, monitoring a team's players, and
ensuring coaches and players (anyone heavily involved with the department) comply with all of
the sports agency's regulations. A bachelor's degree is required for all divisions, and larger
schools prefer a master's degree. These degrees normally consist of sports management,
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psychology, physical education, and business management. The top athletic directors in high
school have an average salary ranging from $58,400 to $87,000.2%2
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Fitness Organizations?®
e NCCA: (National Commission for Certifying Agencies

o Source: usgif.org

o Website: https://www.credentialingexcellence.org/ncca

e [HRSA: The International Health, Racquet, and Sportsclub Association
o Source: ihrsa.org
o Website: https://www.ihrsa.org/

e ACSM: The American College of Sports Medicine
o Source: nirsa.net
o Website: https://www.acsm.org/

e ACE: The American Council on Exercise

o Source: acefitness.org

o Website: https://www.acefitness.org/

e AFS: The Association of Fithess Studios
o Source: afs.com

o Website: https://member.afsfitness.com/

e NASM: The National Academy of Sports Medicine

o Source: nasm.org
o Website: https://www.nasm.org/

e NSCA: National Strength and Conditioning Association
o Source: nsca.com
o Website: https://www.nsca.com/

e National Fitness Trade Journal
o Source: nationalfitnesstradejournal.com
o Website: https://www.nationalfitnesstradejournal.com/

e Club Industry
o Source: clubindustry.com
o Website: https://www.clubindustry.com/

e |DEA Health and Fitness
o Source: ideafit.com
o Website: https://www.ideafit.com/
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