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r people of all
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© Apply Youth Physical
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CHAPTER PREVIEW
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e gl a chapter preview diagram
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chapter content at a glance.

6 Cardiovascular system: structure and functions
L]

of the heart and blood vessels

Valves are located between the atria and the venicles, and at the entrance to the
arteries from the heart. The bicuspid valve is on the left side of the heart and the
tricuspid valve is on the right side. They allow blood to travel in only one direction,
stopping blood in the ventricles from lowing back into the atria

tissue, delivers oxygen in the required amounts to varied body sites, and removes.
waste products created by the metabolism of nutrients. It does this by the heart
pumping blood through a network of blood vessels around the body.

o KEY CONCEPT The cardiovascular system transports essential nutrients to all body

Functioning of the heart

The heart i an nvoluntary muscle; tha i, e do not have conscious contral over
it functioning, 1t works by the continual contracton and relaation of the atra and
ventricles. When the heart contracts, i orces blood out of the heart via the veniricles

How your hesrt wor

" " Searchiight I: als-
Functions of the cardiovascular system hlight 1D: eles-2581

X

All lessons come complete
with clear and colourful
diagrams to assist visual
learners. Key terms are
bolded and definitions can
be found in the margins.
studyON references are
placed beside key concepts
to direct students to
summaries and practice
questions online.

The cardiovascular
system consits of the heart and

‘The body depends on the efficient functioning of the cardiovascular system. The
cardiovascular system consists of the heart and blood vessels working together to

throughautthe body, devering

products such as carbon dioxide

of the heart They receive blood
om the veins and pump trto
e lover chambers fventricis.

Atria are e two upper charbers.

transport the body. Thissystem portant functions

© It circulates blood o all parts of the body:

© It ransports water, oxygen and nutrients to the cells

© It transports wastes including carbon dioxide away from the cells

© It helps maintain correct body lemperature.

© It helps fight disease through the white blood cells and antibodies contained in
the blood.

Structure of the heart

‘The heart i a pump designed to circulate bload throughout the cardiovascular system
(higure 6.1)
The heart has four chambers — two atria and two ventricles.
© The atra are the upper chambers that receive blood.
© The venuricls are the lower chambers that pump blood.

Ventricles aro e two ower
chamibersof tho heart. They.
recaive blood from the atra and
pump it fo the ungs fight ventice)
and 1o tha body ot ventrice).

| leBoek

Anatomy o the bt
Searct 1840

FIGURE 6.1 The structure of
art

Oxygenated rfers 1o
‘oxygerr-ich blood.

poor carbon diexide-ricr blood.
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Dooxygenated efers 0 oxyger

‘Superiorvena cava,

Fight atfum o bunge

Treusoid vake ¥~ Pumonary vein
Lettarum
Aight vertrile Scuspivaie

Infror vena cava Lettventicie

Dooxygonatod blood. Soptum

‘The septum divides the heart into two pumps.

© The let pump is the lef atrium and left ventricle.

© The right pump is the right atrium and right ventricle.

“The blood in the two pumps does not mix because the lefi pump has oxygenated
blood for the body, while the right pump has deoxygenated blood that travels o the
Tungs for the removal of carbon dioxide.

and into the arteries. Ths is calld systole. When the heart rlaxes, i fills with blood
from the eins. This is called diastole. The cardiac oycle is made up of the atria
contracting (systole) while the ventricles relax (diastole), and the

Systole s a contracton.
of the heart muscl,

(systole) while the atria relax (diastole).

Features of the heart
© It located slightly to the lef of the centre of the chest (betvween the two lungs) and
is protected by the rib cage (figure 6.2).

'
-

Apox ofthe bt FIGURE 6.2 Tno hoart s well

Diastole i arelaxation
of tho heart muscl.

‘Gardiac cycle s tha movement
of blood through the haart in
‘one heartoeal, i consiis of
altemto systole and dlastole of
tha atia and tha ventricis.

Hoartbeat i ane contraction and
reaxation of the heart musce.
Hoart rate (HR) s he number
oftimes the heart contracts

o beats per minuto (opm).

© The adult heart is about the size of a lage fist
°

amount o blood gected rom
tha lft ventrile wih each

© At res, the average heart rate (HR) is about 72 beats per minute (sce page 141 for
‘more information). Heart rate is measured by taking your pulse.

 Stroke volume (SV) s the amount of blood pumped by each beat of the heart
(see pages 141-2 for more information). As an individual becomes fitter, sroke
volume increases from approximately 70 mL/beat to 100 mLfbeat

© Cardiac output (3) is the amount of blood pumped by the heart per minute (see
page 142 for more information), and is measured in litres per minute (Lmin)
In adult males this may be about 5 ltres per minute, and in adult females about
4 litres per minue.
s calculated by multiplying heart rate (HR) by sroke volume (SV),or HR X SV = Q.

For example, 72 bpm X 70 (mL/beat) = 5.04 Limin.

e bar, It s measured in
milites per beat mLbeat

‘Cardiac output (3) s the amount
of blood cected fom the et

mlipied by stroke volume
50 Q= HR X 5V, and s messured
nlivos por minuto (Lmin

cardiovascular s




12.3  Appiying the social-ecological model: a settings based approach

FIGURE 12.31 TeamUp s a
program that encourages people
o enercise together

204
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8 UNIT 1 + The human body in motion

|—eBook

Intoractivty
Acuts s chrcei nues .
of he muscuoskeletal

sitem auz
‘Searchlight D: int-6635.

Tennis Victoria (Tennis Australia)
Get into Cardio Tennis is a program targeting women who are sedentary or have low
levels of physical actvity. The program incorporates low impact movement patterns
using tennis racquets and balls in a fun, social environment. It can be delivered to
large groups and run in a variety of setings such as workplaces and local parks

FIGURE 12.30 The am of cadio tenns 5 to get fit while having fun

VicHealth's TeamUj
TeamUp s a free app that promotes structured physical activity and recreational

. 1t aims to make physical accessible
and social. TeamUp aims to remove many of the barriers that preven. people being
active, including cost, transport, time and social connections. Both individuals and

Sporting organisations can usc the app.

FIGURE 12.32 The TeamUp applicaton s fre.

i initiatives target the i |
Some s tht vicHeathe community-baced plwm activity interventions target
the different layers of the social-ecological model appear n the following list.
© Individual interventions
~ VicHealths programs target a wide range of activites to motivate a broad group
of individuals 2s well as removing individual barriers, such as cost. time and
ack of education about the benefits of exercising,
d

= The programs work alongside a wide variety of community groups and sporting
organisations in an intr-sectarial approach to promot safe physical activty

= The social aspect of engaging in physical activity is fostered in formal and
informal sports and recreational activiies.

ctivity, sport and society

© Physical environment interventions
~ Many programs are implemented in any physical environment, increasing the
access Lo appropriate places to exercise in al communites.
~ Sports clubs are given funding to purchase safe and functional sports
equipment, and training and playing facilities for the community to enjoy
© Policy interventions
~ Money is provided for the funding o free apps that promote physical activty
~ Funding is spread across a wide variety of interventions, increasing the
likelihood of more people responding positively to one o more of these
strategies.

2 For each o g sotinge e m i rt uton 96 an Xl of o
ht
physicalactity.
nwhat

levels of activity?
4 Describe how policies can have an impact on thelevelof physical activiy n a
setting of your choi

APPLY your understanding
5

deseribe of he model that

levels of moderate 0 vigorous exerciss at the school,
e

describe two strategles per layerof he model that vl reduce lovels of
sedontary behaviour i the cassroom.
7 You in a new company as an employeo and nolce that many of your

ofthe day and arving 1o and from work. List the benefts your employer may
gain f people are moro actve and less sedentary

e |

0 select the typs of sorts o recreaton chb
© it the Disabllity and sport webirk 1 your 6BOSKPLUS

O it the Play by the Rules vebik nyour e800k?LUS

s tooffer Weblinks

members of ha communty at your cub.
Your task s to Ply by the s
Gosng o Gap

‘Sports Wit Bordors

For more nformaton on

°
yourtarget group nto your b
0 pr

and ngusticaly dverse
i3

o
eBookPLL

program
popution group. Explain How the program works.
10 Use the Sports Without Borders webink n your sBockPLUS Lo ansier the
following questions i your ovn words.
0 W s the am of i non-proft crgarisaton?”
o

°
culturaly dverss backgrounds 1 partipat.
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Question 2 (daptd fom ACHPER Tria Exam 2014, sction 1 04 2)
Identify and jusify wha type of injury would be most common in

rugby and other contact sport: 2marks

(adaptd from ACHPER Trial Exam 2014, scton 1 300 2)
A s rugby should

Question 3

Separate junior competitions based on weight and not age.
Discuss how this may lead to decreased injuics,

Question 4
Injuries 1o the knee and ankle are common in basketball For each of the following

number of knee or ankle injuries o the members of a basketball team;
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Two levels of questions —
Test your understanding
and Apply your
understanding —
encourage students to
practise and apply the
concepts they are learning. In
the Apply your understanding
questions, students have
an opportunity to engage in
practical activities to apply
and consolidate the theory
they have learned. Digital
documents, interactivities and
elessons are placed within
sections of content that can
be enhanced by presentation
in a different form, to ensure
students of varying learning
styles are catered for.
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At the end of each chapter is a
substantial revision section which
will assist all students in revising
content. Key Skills are covered
in detail, with an explanation,
practice question and strategies,
and further Key Skills exam
practice. Students will also find
a full chapter summary, a set

of multiple choice questions

and practice exam questions
invaluable in revising each topic.
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The human
body In

motion

OUTCOME 1

Collect and analyse information
from, and participate in, a variety of
practical activities to explain how
the musculoskeletal system
functions, and its limiting conditions,
and evaluate the ethical and
performance implications of the use
of practices and substances that
enhance human movement.

OUTCOME 2

Collect and analyse information
from, and participate in, a variety of
practical activities to explain how
the cardiovascular and respiratory
systems function, and the limiting
conditions of each system, and
discuss the ethical and performance
implications of the use of practices
and substances to enhance the
performance of these two systems.



INQUIRY QUESTION
Is this physical activity, sport or
exercise?

——




CHAPTER

Introduction to the

concepts of physical
activity, sport and exercise

VCE Physical Education is the study of movement. Some topics relate to sports
performance and others focus on factors that influence the participation in and
outcomes of movement.

KEY KNOWLEDGE

© The concepts of physical activity, sport and exercise

© Social, cultural and environmental enablers and barriers to movement such as family,
peers, socioeconomic status, level of education, cultural values, geographic location
and access to facilities

KEY SKILLS
© Define and participate in a range of physical activities, sports and exercise
© Describe the social, cultural and environmental influences on movement

CHAPTER PREVIEW

Physical activity,
sport and exercise

Various influences

Friends, parents, Ethnicity, religion, Climate, location,
siblings, neighbours beliefs and values safety features




1 l1 Physical activity, sport and exercise

KEY CONCEPT Physical activity, sport and exercise refer to different types of
movement. It’s important to identify the influences that either enable people to
exercise or prevent them from doing so.

Physical Education is the study of human movement. There are different reasons

for studying this. We study the relationship between movement and health, and

movement and performance. Some movements are performed to maintain good health

and others are performed to gain a competitive advantage in sports. The emphasis of

studying movement for health is different from the emphasis of studying movement

for sports performance. For this reason, it is helpful to be able to categorise the types

@ of movement. qu example, physical activity ig not the focus for an athlete; they are
) focused on sporting performance. A person training for a fun run is more focused on

m Physical regular and planned exercise rather than increasing their general amount of physical

activity, sport activity.

and exercise The terms physical activity, sport and exercise are often used interchangeably. While
gfnq(rf;rty they all involve movement, they are different in their application. Sport is organised
and practice and competitive, exercise is often associated with activities people participate in to
questions increase their fitness, and physical activity is a broad term relating to various forms of
) movement.

VCE Physical Education covers a range of topics related to maximising sports
performance, the effects of exercise on the body and physical activity participation.
Many of the content areas in VCE Physical Education will relate to all three:
physical activity, sport and exercise. At times, the content will relate to only one of
these areas.

Physical activity is any Physical activity is any activity that involves or requires some form of physical
movement of the body produced exertion. It includes sport, play, active transport, chores, games, fitness activities,
by skeletal muscles, resulting recreation and some forms of work. Some examples of physical activity include
in energy expenditure. . . . . . .
children playing in the playground, adults walking to work or a family bike ride.

FIGURE 1.1 Bike riding is a form
of physical activity.
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Sport comprises a range of activities that are highly organised and involve rules,
complex skills and tactics, physical exertion and competition between participants.
Examples of sport include playing on a basketball or hockey team.

Exercise is physical activity that is planned or structured. It involves repetitive
body movement done to improve or maintain one or more components of fitness.
Participation in a Zumba class, going for a run or doing weight training are examples
of exercise.

Sportis a range of activities

that are highly organised and
involve rules, complex skills and
tactics, physical exertion and
competition between participants.

FIGURE 1.2 Competitive sports
such as basketball involve rules
and skills that require training to
master.

Exercise is defined as physical
activity that is planned or
structured, involving repetitive
body movement done to
improve or maintain one or
more components of fitness.

FIGURE 1.3 A Zumba class is an
example of exercise.
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1 -1 Physical activity, sport and exercise

TABLE 1.1 Comparison of physical activity, exercise and sport

All Physical activity Sport Exercise
Involve movement Any body movement Highly organised Planned, structured,
that results in energy  Involves rules, repetitive body
expenditure complex skills, movements
tactics and Often aimed to
competition improve fitness

o TEST your understanding
. 1 Take a brief look at the other chapters in Unit 1 of this textbook. Create a table
H with three columns and two rows. Label the columns ‘physical activity’, ‘sport’
and ‘exercise’. In each column, list a chapter number and outline how a topic

from that chapter may relate to each of these headings.

2 Use a Venn diagram to show the similarities and differences between physical
activity, sport and exercise.

3 For each of the following, indicate whether it is an example of physical activity,
sport or exercise.

Physical
Activity activity Sport Exercise
Gardening
Walking to the shops

Playing badminton

Running laps of an oval

Going for a ride along a bike path
Using the stairs rather than the escalator
Playing four-square

Using the treadmill at the gym
Swimming laps

Digging holes

Doing pushups

Playing for a soccer club
Climbing a tree

Doing sprints

Riding a horse

Interactivity
Sport, exercise, activity? Body-boarding

Searchlight ID: int-6615
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1.

barriers to movement

Social, cultural and environmental enablers and

>

KEY CONCEPT The factors that affect movement are complex. For example, a
person’s physical activity behaviour is the result of a complex interaction between

their personal beliefs, the influence of those around them and their environment. The
determinants of movement in sports are also complex: the game score, position of
other players, weather, and the player’s confidence, genetics and training history are

some of the factors that combine to produce movement.

There are many factors that influence a person’s participation and success in physical
activity, sport and exercise. These factors include two categories: 1) sociocultural
factors and 2) environmental factors. Some of these factors are listed in table 1.2
below. Sociocultural influences are a combination of social and cultural factors.
Social influences refers to power structures within society and social interactions
and relationships, as well as political and economic factors. The cultural component
relates to shared ways of thinking and acting (ideas, values, beliefs and behaviours)
which differ from one culture to another or within cultures.

Environmental influences relate to the characteristics of the environment where
people live and spend their time. Environmental influences could relate to policy
or the built/natural environment. Examples of policy-related factors may be school
policies about physical activity and active play. Policies related to road safety such
as car speeds in built up areas could also influence physical activity. The built
environment relates to human-made facilities such as recreation centres, bike paths,
gyms and ovals. The natural environment includes factors such as the weather, oceans,
rivers and proximity to outdoors.

Sociocultural and environmental influences can have a positive or negative effect on
a person’s movement. These are referred to as enablers and barriers.

An enabler is something or someone who makes it possible for a particular thing
to be done. It has a positive effect on one’s physical activity behaviour or outcome of
movement.

A barrier is something that prevents progress or makes it difficult for someone
to achieve something. It has a negative effect on one’s physical activity behaviour or
outcome of movement.

TABLE 1.2 Sociocultural and environmental factors that influence movement

Sociocultural factors Environmental factors

Social Access to facilities

Income Geographical location

Level of education Distance to recreational facilities
Ethnicity/race Safety

Gender Weather

Socioeconomic status

Cultural

Cultural norms
Ethnicity

National traditions

There are factors that are unique to each individual such as their physiology,
genetics, maturation rates and physical ability/disability. These factors are not covered
in detail in this chapter but are referred to in other chapters of books 1 and 2. For the
purpose of this chapter, they are also classified as sociocultural influences.

Sociocultural influences are the
combination of social and cultural
influences on an individual. Social
influences include the interactions
an individual has with family,

peers and teachers. The cultural
component relates to shared

ways of thinking and acting (ideas,
values, beliefs and behaviours).

Environmental influences are
characteristics of the environment
in which people live and spend
their time that either enable
exercise or create a barrier which
can prevent people from exercising.

An enabler is something or
someone that has a positive
effect on one’s physical
activity behaviour.

A barrier is something or someone
that has a negative effect on
one’s physical activity behaviour.

_l study(J])
| Unit1
| Aost g
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1 -2 Social, cultural and environmental enablers and barriers to movement

| unit1

Topic 1

Environmental
enablers

and barriers
(physical
activity)

summary
and practice
questions

FIGURE 1.4 A skate park is
a human-made facility that
encourages physical activity.

Table 1.3 provides some examples of how sociocultural and environmental factors can be enablers or barriers to movement.

TABLE 1.3 Examples of sociocultural and environmental enablers and barriers

Barrier example Enabler example

Income

Education

Gender

Family

Peers

Ethnicity

Cultural
norms

Access to
facilities

Safety

Weather

Social

Low family income may prevent a child from participating
in swimming lessons. This will reduce the likelihood of
the child swimming for exercise or activity.

A child who attends a school without a PE teacher may
not learn the fundamental movement skills needed to
play sport. This may reduce their participation because
they don’t have the skills or confidence to play sport.

Girls may be less likely to develop skills in a particular
sport because boys are given more opportunities and
receive better coaching in that sport; for example,
Australian Rules football.

Children whose parents don’t value the importance of
physical activity may have fewer opportunities to be active.

A lack of interest in sports and activity within a friendship
group would provide fewer opportunities for an
adolescent to be active.

Cultural

Some ethnic groups may value participating in sport, or
particular sports, more than others. This may prevent
them from developing skills in other sports or, if the
sports that they are familiar with are not accessible, they
may be inactive.

Girls may be placed at psychological and social risk in
some sections of society if they choose to participate in
certain sports, due to cultural norms.

Environmental

Living in a high-rise apartment could reduce
opportunities to be active within the local environment.

Absence of street lights would discourage some from
being active when it is dark.

Rain will reduce the likelihood of people exercising, due
to discomfort and increased inconvenience.

High family income could enable a child to have regular
coaching with expert coaches, providing an opportunity
for the child to develop into an elite tennis player.

Knowledge that weight-bearing exercise influences bone
density may result in an older adult being more likely to
be active.

Males are more likely to develop skills in sports such as
rugby because they have more opportunities and male
role models in that sport.

Children who play a lot of sport with their siblings may be
more likely to develop the skills needed to be active.

Using a Fitbit to compare the number of steps with
friends may encourage an individual to be active.

People of a particular ethnicity may be genetically suited
to particular sports. Therefore, they may find it easy to
participate in that sport. For example, people from Kenya
are typically good at endurance sports, so excel at long-
distance running.

Australia’s pride in sporting achievement means that
the government provides funding to programs that
encourage physical activity, providing Australians with
more opportunities to be active.

A workplace with an onsite gym provides employees with
more opportunities to be active.

Bike lanes on the road would make riding safer and
increase the number of people cycling to work.

Mild sunny days can encourage activity because there is
less risk of sunburn and people tend to be more motivated.
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TEST your understanding

1 Explain the phrase ‘sociocultural influences on movement’.

2 |dentify two sociocultural factors that are not listed in table 1.2.

3 Describe how these two factors can influence movement.

4 Define the terms ‘enablers’ and ‘barriers’.

5 |dentify two possible subcategories that may exist under the heading of ‘environmental influences on movement’.
Provide an example of each.

APPLY your understanding
6 (a) As aclass orin groups, brainstorm a separate list of sports, physical activities and exercises that you could do
at school.

(b) Form groups of six or eight students.

(c) From the list that you established during the brainstorm, choose at least one physical activity, one form of exercise and
one sport in which your group will participate.

(d) Split your group into pairs. Each pair will then run a 15-minute group personal training session for the rest of the group.
In preparation for your session, you will write up a lesson plan that includes key points of communication, details and
timing of activities and considerations for safety. Please remember to stay true to your form of activity.

In your planning, please remember that your priority is to show an example of physical activity, sport or exercise so that
the members of the group can discover the similarities and differences between these.

(e) After all groups have had their turn, head back to the classroom and make some notes about the similarities and
differences between physical activity, sport and exercise.

(f) Following this task, an extension activity could be for the teacher to choose a group for each category (physical activity,
sport and exercise) to run their session with the whole class. This will provide students with participation in a wider
range of activities.

7 Draw up three tables, each with six rows and two columns.

(@) Label the three tables ‘Physical activity’, ‘Sport’ and ‘Exercise’.

(b) Label the columns ‘Equipment’ and ‘How it could be used’.

(c) Make a visit to the PE store room at your school. Identify equipment that could be used for physical activity, sport and
exercise, and outline how it could be used. An example is provided below.

PHYSICAL ACTIVITY

Equipment How it could be used

Skipping ropes Skipping ropes available for use at lunchtime

8 (a) Make a list of the physical activity, exercise and sport in which you have participated over the last three to
five days.
(b) Put these activities into three categories — physical activity, exercise and sport.
(c) Create a table with three columns (an example is provided for you below). Think of the enablers and barriers to
participation that influenced your activity over this period. Identify each factor, indicate whether it is sociocultural or
environmental and explain how this factor influenced your behaviour.

Factor Sociocultural or environmental Explanation
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