Year 12-13 Curriculum Overview Sport 2023-24

LEVEL 3 BTEC SPORT (DIPLOMA)

YEAR 1
Term 1 Term 2 Term 3

Unit Title Unit 1: Anatomy and Physiology Unit 2: Fitness Training
and Programming for
Health, Sport and
Well-being

Approximate 8 8 8 6 8 8

Number of Lessons

Curriculum Learning aim A: The | Learning aim B: The | Learning aim C: The Learning aim D: The Revision and exam Learning aim A:

Content effects of exercise effects of exercise effects of exercise and | effects of exercise and | preparation Examine lifestyle

and sports
performance on the
muscular system.

and sports
performance on the
skeletal system.

sports performance on
the respiratory
system.

Learning aim E: The
effects of exercise and
sports performance on
the energy systems.

sports performance on
the cardiovascular
system.

factors and their
effects on health and
well-being.

Links to prior

Links to unit 1 and Unit 3 at BTEC Sport Level 1/2.

Links to Unit 1 (Level

learning 3)
Cultural Capital Keeping up to date with current sporting events. Read ‘The Science of
Opportunities YouTube: Fittest on Earth — a decade of fitness. Fitness’

Read ‘How the body works: The Facts Simply Explained’

Assessment Focus

End of unit skeletal
and muscular
assessment

End of unit skeletal
assessment.

End of unit skeletal,
muscular, respiratory
and energy systems
assessment

End of unit skeletal,
muscular, respiratory,
cardiovascular and
energy systems
assessment

External exam —
May/June

Internal assessment

Name of
Knowledge
Organiser

Unit 1: Anatomy and physiology knowledge organiser.

Pages 63-69 in the specification.

Unit 2 knowledge
organiser.

Page 31-37 in the
specification.




Year 12-13 Curriculum Overview Sport 2023-24

Unit Title

Unit 5: Application of Fitness Testing

Approximate
Number of Lessons

16

14

14

Curriculum Learning aim A: Understanding the Learning aim B: Explore fitness tests and Learning aim C: Undertake evaluation and
Content principles of fitness testing different components of fitness. feedback of fitness test results.

Links to prior Level 1/2 BTEC Sport — Unit 1 and 3

learning

Cultural Capital
Opportunities

Keeping up to date with current sporting events.
YouTube: Fittest on Earth — a decade of fitness.
Attend a local sports clubs (speak to your teachers for advice).

Read ‘The Science of Fitness’

Assessment Focus

Written report on the principles of fitness
testing.

Presentation justifying the selection of
fitness tests.

A report interpreting fitness test results.

Written fitness profile with recommendations
for improvement.

Name of
Knowledge
Organiser

Page 61-67 om the specification




Year 12-13 Curriculum Overview Sport 2023-24

Unit Title

Unit 22: Investigating Business in the Sport
and Active Leisure Industry.

Unit 4: Sports Leadership

Approximate
Number of Lessons

16

7

14

Curriculum
Content

Learning Aim A: Features of sport and
active leisure businesses.

Learning Aim B: Business models used in
the sport and active leisure industry.

Learning Aim C: Human resources in the
Sport and Active Leisure Industry.

Learning Aim A:
Understanding the
roles, qualities and
characteristics of an
effective Sports
leader.

Learning Aim B:
Examining the
importance of
psychological factors
and their link with
effective leadership.

Learning aim C: Explore an effective leadership
style when leading a team during sport and
exercise activities.

Links to prior
learning

Links to data analysis from other subjects

Links to unit 3 & 4 in Level 1/2 BTEC Sport

Links to GCSE PE.

Cultural Capital
Opportunities

Keeping up to date with the current trends
in the Sports industry.

Read: Legacy Sport: How to Win at the

Business of Sport in the Age of Social Good.

Read:

The Making of a Leader. What Elite Sport Can Teach Us About Leadership, Management and

Performance

Alex Furguson. My Autobiography.

Assessment Focus

External set task - Jan

Written sport

Practical delivery.
Written review.

Name of
Knowledge
Organiser

Unit 22: Investigating Business in the Sport
and Active Leisure Industry Knowledge
Organiser.

Pages 179-186 in the specification.

Pages 51-56 in the specification.




Year 12-13 Curriculum Overview Sport 2023-24

Unit Title Unit 22: Investigating Business in the Sport | Unit 7: Practical Sports Performance.
and Active Leisure Industry.
Approximate 16 14 7 7
Number of Lessons
Curriculum Learning Aim D: Marketing in the Sport and | Learning Aim A: Examine National Governing Learning aim C: Learning aim D:
Content Active Leisure Industry. Body rules/laws and regulations for selected Develop skills, Reflect on own
sports competitions. techniques and tactics | practical performance
Learning Aim E: Finance in the Sport and for sporting activity in | using selected
Active Leisure industry. Learning Aim B: Examine the skills, techniques order to meet sport methods.
and tactics required to perform in selected aims.
Learning Aim F: Trends in the Sport and sports.
Active Leisure Industry.
Links to prior Links to data analysis from other subjects Unit 2 from Level 1/2 BTEC Sport
learning
Cultural Capital Keeping up to date with the current trends | Participate in activities run by local sports clubs.
Opportunities in the Sports industry.

Read “An introduction to performance Analysis of Sport.”
Read: Legacy Sport: How to Win at the
Business of Sport in the Age of Social Good.

Assessment Focus | External set task —Jan Written report. Practical videos and Written reflective
log. report on personal
performance.
Name of Unit 22: Investigating Business in the Sport | Pages 81-85 in the specification.
Knowledge and Active Leisure Industry Knowledge
Organiser Organiser.

Pages 179-186 in the specification.




Year 12-13 Curriculum Overview Sport 2023-24

YEAR 2
Term1 Term 2 ‘ Term 3
Unit Title Unit 2: Fitness Training and Programming | Unit 3: Professional Development in the Sports Industry.
for Health, Sport and Well-being
Approximate 8 8 8 6 8 8

Number of Lessons

Curriculum
Content

Learning aim B:
Understand the
screening process

Learning aim D:
Examine training
methods for

Learning aim A:
Understand the career
and job opportunities

Learning aim B:
Explore own skills
using a skills audit to

Learning aim C:
Undertake a
recruitment activity to

Learning aim D:
Reflect on the
recruitment and

for training different in the sports industry. | inform a career demonstrate the selection process and
programming. components of development action processes that can your individual
fitness. plan. lead to a successful performance.
Learning aim C: job offer in a selected
Understand Learning aim E: career pathway.
programme-related | Understand training
nutritional needs programme design.
Links to prior Links to unit 1 and Unit 5. Links to Unit 5 studied in year 1.
learning
Cultural C'a|.oital Keeping up to 'date with government Keeping up to date with available jobs.
Opportunities recommendations.
Keeping up to date with socioeconomic Keeping up to date with gaps in the jobs market.
factors.
Assessment Focus | Set Task - Jan Written report. Career development Interview and SWOT analysis and
action plan. recruitment activities. | report.

Name of
Knowledge
Organiser

Unit 2 knowledge organiser.
Page 31-37 in the specification.

Pages 41-47 in the specification.




Year 12-13 Curriculum Overview Sport 2023-24

Unit Title

Unit 25: Rules, Regulations and Officiating in Sport.

Approximate
Number of Lessons

16

14

14

Curriculum
Content

Learning aim A: Understand the
development of the roles and
responsibilities of the officials involved in
sport.

Learning aim B: Explore the performance of
officials in a selected sport.

Learning aim C: Undertake the role of a match
official in a competitive sport.

Links to prior
learning

Unit 1 and Unit 5 from year 1 of the course.

Cultural Capital
Opportunities

Keeping up to date with current sporting events and rule developments.

Watching competitive sporting events.

Read ‘Blowing The Whistle: The Psychology of football refereeing”

Read “Whistle Blower: My Autobiography”

Assessment Focus

Written report on the development of
rules and regulations over time.

Scenario based written report.

Practical performance with a written reflection.

Name of
Knowledge
Organiser

Page 209-213 om the specification




Year 12-13 Curriculum Overview Sport 2023-24

Unit Title

Unit 23: Skill Acquisition in Sport

Approximate
Number of Lessons

16

14

14

Curriculum
Content

Learning aim A: Investigating the nature of
skilled performance.

Learning aim B: Examine ways that sport
performers process information for skilled
performance.

Learning aim C: Explore theories of teaching
and learning in Sport.

Learning aim D: Carry out teaching and learning
strategies for sports skills.

Links to prior
learning

Links to unit 2 and Unit 4 for year 1 of the course.

Cultural Capital
Opportunities

Keeping up to date with current sporting events.

Read ‘The Science of Fitness’

Assessment Focus

Written report on the criteria of a skilled
performer linked to the information
processing model.

A PowerPoint presentation

Practical delivery of a session with a detailed
review.

Name of
Knowledge
Organiser

Page 61-67 om the specification




Unit 22 Investieatine Business in Sport and the Active Leisure Industrv

Learning Aim A: Features of sports and active leisure businesses (business operations) Term 1

JERSONAL
TRAINER

Types of sport and active leisure
businesses

Privately owned businesses — not
owned by local or national
governments, but are owned by an
individual person or group of people.
Sole trader- trades as an individual
offering a service or selling products
Partnership — two or more people
come together to run a business
Private limited companies — smaller
business organised with shareholders
Public limited companies (PLC’s) —
these companies tend to be larger
businesses with shares offered to the
public

Co-operatives — this is a business
owned and run by its members
Public bodies — sometimes called
quangos these are set up and funded
by the government.

Voluntary sector — charitable trusts
run for public good in areas such as
public health and education.

Scope and size of business

Scope is the extent of the business’s
activities

Local — based around local area, likely
to be a sole trader, partnership or
private limited company

National — operates throughout
country, unlikely to be a sole trader or
partnership

International — trades across
international borders

Multi-national — this type of business
has assets and activities in multiple
countries

Size refers to the total number of
employees

Micro—up to 9
Small — 10-49
Medium — 50-249

Large — 250+

SPORT
ENGLAND

Aims and objectives of sport and
active leisure businesses

Best objectives are SMART (Specific,
Measurable, Achievable, Realistic,
Time-constrained)

Private sector — aim is to make money.

Key terms: Making profits, Break-even,
Survival, Growth, Market leadership,
Diversification, Service provision and
Strong customer service/satisfaction

Public Sector — run by national and
local governments

Key terms: Cost control, Value for
money, service quality and Meeting
government standards

Voluntary sector — aim is to support
local communities and encourage
participation

Key terms/command words
for unit

Analyse — to examine in
detail in order to discover
the meaning and features of
a theme, topic or situation.
To break something down
into its components, and say
how they are related and
explain how each one
contributes to the topic.
Business models — both
must be understood. SWOT
(strengths, weaknesses,
opportunities, threats)
PESTLE (political, economic,
social, technological, legal,
environmental).
Interpretation — to draw the
meaning, purpose or
qualities of something from
a given stimulus
Justification — to give
reasons or evidence to
support an opinion or
decision and prove
something right or
reasonable.

Research — to carry out
careful study and gather
information about a topic
Review — a process for
learning (knowledge or skills)




Provision of sports facilities, programmes and services
(Term 1)

In the public sector this is funded by
local and national government. This is
seen in the provision of large multi-
use facilities such as leisure centres.

In the private sector these are funded
by private companies, such as health
and fitness clubs.

Programmes to promote participation

Individual training — takes place in
public and private sectors

Group exercise activities — occur in
both public and private sectors
Water-based activities — occur in both
sectors, but rely on a swimming pool
Educational/school programmes -
Sport programmes, gym programmes,
swimming programmes, programmes
to match demand and programmes to
serve specific groups.

Customer groups

Businesses put customers into distinct
customer groups:

Customer groups by demographic
Age classification

Gender

Ethnic minority grouping
Disability

Socio-economic group

Customer group by purpose
Specific activity or sport
Recreational

Weight loss

Personal image

Health maintenance
Training for performance
Charitable

SAFETY FIRST ~ PROTECTION

o

ALy

- WORK SAFETY -

(Q/i‘ i i Ao"@i‘

REGULATIONS ~ HAZARDS  HEALTH INSURANCE

Programming to meet the needs of
customers

Once the business knows the customer
group they can put together a
programme to meet their needs.

To achieve this they must consider
carefully the following three areas:

Provision — appropriate facilities

Staffing — right number and qualified
staff

Legal requirements — staff must be
DBS checked, especially if working with
children.

Health and Safety protocols must be
adhered to and risk assessments
completed

Governing body requirements must be
met

Employees must receive the relevant
minimum wage

Key terms

Multi-use facilities — leisure
centres incorporating
additional facilities such as
outdoor pitches and
swimming pools.

Members-only clubs —
private or fee paying clubs
that offer leisure or sports
facilities for the exclusive
use of members.

National Health Service
(NHS) — the collective term
for health services in
England, Wales and
Scotland.

General Practitioner (GP) — a
doctor who treats a range of
illnesses and provides
preventative care for
patients at a designated
surgery.



Stakeholders and their influence & Relevant laws, legislation and safeguarding issues (Term 1)

A,
AT\ customers A\

Special Interests Investors

Shareholders

Stakeholders

Community Groups

Trade Groups

Media, Press

Public '

Authorities

'Govemmenls '
-




Business models in sport and active leisure (Term 2)

aid decision making.

These are strategic plans for the operation of a business to

é A

Business models

These models help to identify
customer bases, products to sell,
sources of revenue and good financial
management.

There are two common analysis tools
used to help businesses work out
where they are now and where they
want to go.

These are known as

SWOT and PESTLE

€

OPPORTUNITIES

é Y

sSwor

Used to evaluate the strengths,
weaknesses, opportunities and threats
that face a business.

Strengths — what does the business
offer that is out of the ordinary?

Weaknesses — what does the business
require in order to be successful?

Opportunities — is there an existing or
potential new market available?

Threats — competition from
competitors, is local competition going
to have an impact on the business
plan?

€ 4

S

Economic
Growth

STRENGTHS WEAKNESSES
Government
Policy
Political

Stability

O

THREATS

PESTLE

p

This looks at factors that influence a
business environment.

|

Political — political situation in host
country.

Economic — considers components of
an economy.

Social — examines the culture and
demographic of a nation or region.

Technological — how to incorporate
the ever changing technology into a
business.

Legal — aware of legal framework and
legal requirements.

Environmental — impact of
geographical location, weather and
climate on components of a business.

A 4

Exchange

PESTLE

Technology

Key terms

Bespoke — written or
adapted for a specific
participant or purpose.

Inflation — the rate at which
the cost of goods and
services rise.

Interest rates — the amount
of a loan that is charged to a
borrower.

Foreign exchange rates —
the rate at which one
currency is exchanged for
another, such as British
Pound (£) to US Dollars (S).

Globalisation — when
businesses and organisations
develop international
operations and influence.



Human resources (Term 2)

Job roles and person specifications

Staff are described as the key element
in any business, especially true in sport
and active leisure industry.

Staff must be well qualified and able to
deliver good customer service.

Common job roles in the industry:
Executive/owner/manager
Supervisor

Qualified sports leader, instructor or
coach

Support staff (admin, security, cleaning
staff and IT staff

Trainee

Volunteer

HUMAN RESOURCES

Types of employment

The way a business hires staff will be
dictated by the nature of the business.

Full-time staff
Part-time staff
Seasonal roles
Consultant
Volunteers
Franchisees

Benefits and risks of different types of
employment

Hours of operation

Sick leave, annual leave and pension
contributions

Is the business seasonal?

To address specific weaknesses or
needs

Human resource management

Human resources (HR) is essential and
has a number of roles and
responsibilities:

Timetabling of staff

Salaries

¥

s & R
N7 AN T

Physical resource management

Sport and active leisure businesses
need a huge range of physical
resources on a daily basis. These must
not run out.

Resource planning: supplies and
materials, contracting, changes in
staffing needs, events and foreseen
risk control

Resource maintenance: emergency
cover, health and safety, assets,
leasing options, maintenance and
refurbishment and budgetary
restraints.

Importance of resource management

Maximising skills, productivity and
capacity

Reducing risk, costs and wastage

Key terms

Pension — a tax-efficient
method of saving during
working life to provide an
income once retired.

Capacity — the output or
performance that a business
can provide in a given
timeframe.

Assets — property or
equipment owned by a
business or organisation
with a specific value.

Cash flow — the amount of
money flowing in to and out
of a business or
organisation.

Productivity — the economic
measure of a business’s
potential output.

Wastage — service or stock
that are not used to their
potential resulting in a
monetary loss to the
business



Marketing (Term 3)

Loyalty
Programs

* Who are your target * What is personality of each
customer segment?
* What do they value? é} @ .

analysis

CUSTOMER

Social
listening

Predicive Q
analytics * What do customers
value in interactions?
1

Journey Touch point

e oS * How do you uncover hidden
satisfiers/dissatisfiers?

Product
Promotion

Physical

Environment Process

Place

Key terms

Product life cycle — the
stages a product goes
through from initial idea,
through usage, to it being
withdrawn from the market.

Unique selling point (USP) —
something that makes a
business or its product
different to anything else.

Logistics — the coordination,
movement and storage of
products or services.

AIDA — Awareness, Interest,
Desire and Action: a model
used to describe the steps
involved when a customer
engages with a new business
or organisation.




Finance

Financing a business in sport and
active leisure

The ability to review financial
statements and assess budgeted
figures to determine if a business is
developing, improving or making a
profit.

Content and purpose of cash flow
Fixed and variable costs of a business
Capital costs and operational costs

Equipment costs, including upgrading
equipment

and trends in the sbort and active leisure industrv (Term 3-4)

Financial records

All businesses are subject to audits,
where all financial records are
checked.

It is a legal requirement to keep
financial records for:

All sales and income
All business expenses
VAT records

PAYE records

Trends in the sport and active leisure
industry

Essential to keep an eye on activities
and services that are increasing in
popularity. Also be aware of those that
are on the decline.

Factors affecting these trends:

New technologies

Influence of the media, including social
media

Changes in national participation rates
for different activities

Changes in participation and spectator
numbers

Key terms

Cash flow — the total amount
of money flowing into and
out of a business.

Corporation tax — the tax
levied on companies’ income
and profits.

National Insurance - a
contribution from a person’s
income towards nationally
distributed benefits (state
pension and maternity
allowance).






Static
(Active/passive)
Dynamic
Proprioceptive
neuromuscular
Facilitation (PNF)

Yoga
Pilates

Continuous
Fartlek
Interval
Circuit Training

Resistance Machines
Free weights
Medicine ball

Circuit Training
Core stability

(Pyramid Sets)

Circuit

Resistance Machines
Free Weights
Resistance Bands

Hollow Sprints
Acceleration Sprints
Interval Training
Resistance drills

SAQ

Static Balance
Dynamic Balance

s Sport Specific

* Using a stimulus

* Plyometrics

Notes

Equi

ent

Weight Training

Exercise Reps Sets Weight Rest
Bench Press 8 6 75% 1 rep max 3 mins
Exercise Reps Sets Weight Rest
Bench Press 15 4 50% 1 rep max 30 secs

Interval Training

Time Sets Reps Work/Rest Relief
3-5 mins 1 4 1:1 Walk
Time Sets Reps Work/Rest Relief

30-80 secs 3-5 5 1:3 Jog
Time Sets Reps Work/Rest Relief

10- 20 secs B 10 1:3 Walk
Equipment Notes Equipment

Exercises Exercises



Balanced Diet

Correct nutrients in the

right quantities

Benefits
Improved Immune
System
Maintain healthy weight
Reduced Risk of Chronic
Disease

Fluid Infake

e Water Intake=2-25
litres per day

* Water Main Transport
System Around the Body

e i [ sress
Caffeine Intake

e Caffeine is a Mild Physical Activi

Stimulant

Too Much Caffeine Can
Lead to Physiological Side
Effects Such as:
Hypertension & Digestive
Problems

60 Men =2500
minutes every day, 3 days Women 2000
should improve strength
Active daily and do at Time

least 150 minutes aerobic 400mg = 4-5 Cups of Money

. ; Coffee Transport 14 Units a Week
improving strength Location 2/3 Alcohol Free Days

activity per week, 2 days




Pre-high blood

pressure Blood Pressure Prevention ||_Waist to Hip Ratio

BMI Health Ranges

Climate, Exercise, Time of Year

Nausea, Headaches, Dizzy, Lack
of Energy, Hot, Short of Breath

Low Sodium Levels (Hyponatremia)

Energy Gels and Bars
Protein Drinks

Carbohydrate loading

Adapt diet to gain or lose
weight

BMI

* Measure weight in kg
and height in m

¢ Divide the weight by
their height

¢ Divide the answer by
their height again

RDA-= Found on labels a good guide
Colour Coding =Found on labels

EAR = Estimated Average requirement
LRNI = Lower Reference Nutritional
Intake

SI = Safe Intake

Energy Balance

BMR = Basal Metabolic Rate

Isotonic: During Exercise
(4-8%)

Hypertonic: After Exercise
(more than 8%)

Hypotonic: During Exercise
(less than 4%




Principles of Training

= BT Muscular Strength
Frequency (How Often)
Intensity (How Hard)
Time (How Long)
Type (Type of Training)
Specificity - matches the sport
Overload - Working harder than normal
Progression - Gradually make training
harder
Reversibility - Fitness deteriorates

Adaptation - The body programmes the Nutritional Guidance

muscle to remember .
Consider:

Variation - Vary training to prevent
boredom The sport/fitness levels

Individual Needs - Training has to be  IRWV/T ity 0L Ol TRV TR EE

personal (age, fitness, skill, gender)
Rest & Recovery - Essential to adapt
and recover the muscles

Availability of equipment/finances
Training is varied to maintain interest Training Methods/Programme

Macrocycles (1 - 4 Years) Interpreting Lifestyle
Mesocycles (Monthly)
Microcycles (Weekly)
i Traini Interval Training
Good for aerabic fitness, lose weight accessible | Can be both aerobic and anaerobic,
Boring, not always sport specific Can be boring
Eartlek Traini Free Weights Lifestyle Modification
Good for team sports, less boredom, easy o use | Full range of sporting movement
Too easy to cheat, can be difficult Risk of injury, need a spotter
Circuit Training Resist i
Less boring, easily adapted for fitness/sports Safer, good for beginners
Take time to set up, requires equipment Expensive, no functional




Structure of the Heart

Aorta Pulmonary
Pulmonary Arteries 1) Delivering oxygen and
Veins Semi Lunar nutrients
Valves 2) Removing waste
Left
Right . products .
: Atrium 3) Thermoregulation
atrium 4)  Fighting infection %3
, Left 5 cllg blg d ¢ g
ng[:It ventricle ) ot bloo B Oxygenated biood e
ventricle B Decxygenated biood N g
Bicuspid
Tricuspid Valve
Valve Septum
Vena Exercise (Short term)
Cava 1) Anticipatory rise
g emedtenre
o YOU THERE P -
Sinoatrial Node VOUUUULU 4) Increased blood pressure g
Bundle of ( ! " irecti :
(SAN) 5) redirection of blood £ 1004
F
HIS i
THERE’S A DIFFERENCE Training (Long Term) f
BETWEEN EXERCISING 1) Cardiac hypertrophy .
. ANCFIRAINING. LEARN I 2) Decrease in resting heart rate

Atrioventri

idular
Node (AVN) \
’

Purkinje

The Cardiovascular System

Functions of the System

3) Decrease in resting stroke volume

4) Reduction in resting blood pressure  ©
5) Decreased recovery time

6) Increased blood volume

Fibres

Structure of Blood Vessels

Artery / Arterioles

Endothelium

Connective
tissue

Takes blood Away from the
heart (exception the pulmonary
artery)

Oxygenated blood

Thick elastic walls

High pressure

Capillary Veins /

Venules

cell

endothelium
(one cell thick)

Ry

Endothelium
lumen
Smooth muscle

Connective tissue

Blood back to the heart

. O_ne Cfe” thick e Deoxygenated blood
e  Diffusion e  Thin walls
e  Gaseous exchange e Large lumen
(oxygen in CO2 waste out)
° Lower pressure
e Valves

Composition of blood

>

White blood cells
"~ and platelets

Ventricular Systole

Atrial Diastole

Cardiac
Cycle

Atrial Systole

Ventricular Diastole

Red blood
cells
— .
Sympathetic
N nervous system
Blood pressure e 2
u
H n 3 \ Y/_' Systolic pressure a
Mean arterial pressure | Excites — fight or flight
N | A'A \_—— Diastolic presewre C 1) Secretes adrenaline
\' o 2) Increases heartrate
\ n 3) Increased blood pressure
4) Increases contractibility of the heart
t 5) Stimulates vasoconstriction/
r —d Vasodilation
o
Aorta Elastic Muscular ! Anterioles i Capillaries :/on\.ie; Medium Vona:) I Parasympathetic
arteries arernes and cavae
large veins o nervous system
f
h
e
—
=
a
r Calms/relaxes
t 1) Decrease heart rate
Biared St r 2; Decrease blogd pressure( |
. . . 3) Decrease cardiac output (Q
Diastolic Systolic a P
t ~— A
Vasodilation
e
. Capillaries
Arterioles P
Venules
Artery

/

Veins




Adenosine Triphosphate (ATP)

The energy comes from breaking the bonds between each phosphate

=000 EI:=i:Q%:0%:0

ATP-PC System
Type: Anaerobic

Power

Fuel source : Phosphocreatine (PC)

Duration: 8-10 seconds
Used in : short explosive power
Recovery time : 3 minutes

EZ8-0-0:+C
|

ATPase

Adenosine

diphosphate

Z=I8-0-0 -
— (ADP)

[ﬁ —_  Let’s Refuel using Creatine Phosphate
{1 —

J
e PR

CP

6-10 seconds

Creatine Kinase

30-60 seconds

ATP-PC System

e Increased creatine

stores

3-4 hours

Energy Systems

Lactate System

Type: Anaerobic Glycolysis

Fuel source : Glycogen

Duration: 10 secs to 2 mins

Used in : stop start games/ court sports/400m
Recovery time : 1-2 hours

Glycogen

Glycogen phosphorylase

Phosphofructokinase —7&

Lactatedehydrogenase

A

[ This Process is known as Anaerobic Glycolysis 1

Adaptations to Systems Long Term

ATP-PC System
e Increased
tolerance to lactic

acid
Aerobic Aerobic System
lipolysis (fat) e Increased use of

fats
e Increased storage of
glycogen

Time

Capacity

Electron
Transport Chain

Glycolysis

Krebs

e  ATP is the only usable form of energy in the body.
The body has a store of 3 seconds of ATP.
Then there are 3 systems that can resynthesise it

Aerobic System

Type: Aerobic Glycolysis

Fuel source : Glycogen and fat

Duration: Longer than 2 mins

Used in : Long distance and endurance events
Recovery time :24 - 48 hours

Glycogen

— @

Beta
Oxidation

Hydrogen
lons Electrons
Water 34 ATP

Total Yield: 38 ATP




Three types of Muscles

e 89 P

Cardiac, Involuntary, Skeletal,
non- slow fatiguing
fatiguing contraction
Three types of Muscle Contraction

Isometric Concentric Eccentric
Length of Muscle

muscle does shortens

not change « «

\

,ﬁ ) _,\

e Slow contraction

e Slow to fatigue

e Suited to aerobic activities
e Uses oxygen

e Rich blood supply

e Many mitochondria

Muscle Fibre Types

€
)

¢ <
L J
Long Distance 400m / 800m Short Sprints
Type 1 Type 2A Type 2X
Slow twitch Fast twitch oxydative Fast twitch glycolytic

Low High
Fatigue rate

e Fast twitch fibres e  Fast twitch fibres Myelin

e  Fast contraction and e Rapid contraction ——
powerful force e lLarge force produced fiber

e Resistant to fatigue e Fatigue so better

e Need less oxygen

e Suited to speed,
power and strength .
activities

short events

The Muscular System

Deltoids

Pectorals

Obliques

Abdominals

Hip flexors

Quadriceps

Tibialis
anterior

All or nothing Law

Nerve stimulation is needed for contraction
Motor units used which contain motor
neurons.

When a motor unit is stimulated all the
muscles attached will contract

MOTOR NEURON

% Recruitment of Motor Units

N\ ——- Axon

Dendrites passes signals

collect signals

suited to anaerobic

Stop- start- sports

100 4

50

Trapezius

Triceps

Latissimus
Dorsi

Erector
spinae

Gluteals

Hamstrings

Gastrocnemius

Soleus

Maximal force production
requires all the fibres, in all
the motor units to fire,

Neuromuscular
junction

Antagonistic Pairs

r Bicep Curl

Fixator

rotator cuff

Triceps / ( )
(Antagonist) e \ Biceps

—_— (Agonist)

SYnergistS e

Antagonistic pairs = muscles that work
together to produce movement (One muscle
contracts whilst the other relaxes

Agonist = muscle shortens to create movement
Antagonist = muscle relaxes during movement
Fixator = stops unwanted movement/stabilises

Synergists = Assists the agonist

Type lix "
e i I:
o e Increased
Sub-maximal force
production recruits fibres Type lla Increased b1 temperature
up to the required total. bIOOd Supply \ - f 9
) L)
~ Response to exercise \: by
Type ) AR J 1
. : —w \  Increased Lactate
50 ) 100 muscle \
Percentage of Maximal Force v
pliability .
Increased ' Micro-tears
Increased storage of
myoglobin glycogen
stores Increased Additional Factors
\ tolerance to
Adaptationsto__y | tate Age: Muscle atrophy
Hypertrophy 4« exercise (Long .
Term) ) Cramp: involuntary
Increased ¥ Increased size contraction
tend and size of
endon . .
Increased mitochondria
strength

storage of fats



The Respiratory System
: Lung Volumes ; ; — .
Structure of the Respiratory System . ' Inspiration (air in) Mechanics of breathing Expiration (air out)
Tidal volume V|.tal capacity Intercostal Intercostal
Nasal cavit {amount of (.maX|maI amount of muscles contract ' muscles relax
Y Pharynx oxygen breathed air breathed out after
! : maximum inhalation
Epiglottis / Trachea " normalper

breath
Larynx

Ribs lifted
Bronchus

. V- Rib cage ':
Rib cage » contracts -
expands I Lungs
A expand (A ;

/ Pulmonary l i “m
/ ventilation Diaphragm contracts 5 =Y »
// p [ I w (Total amount and flattens . |
/ / / of air inhaled . < | : :
i y er minute ‘ X :
> BT L v

Thoracic cavity

{
Diaphragm
;
pressure drops

1;
ress Ribs lower

>

’ Diaphragm
relaxes

Diaphragm Bronchioles

¢ \ Thoracic cavity
relaxes upward increased
Residual
Volume Total Lung Volume = Airdrawn in Air drawn out A/
(volume of air (maximal amount of air -

External External left in the lungs breathed out after 4
intercostal Intercostal maximum inhalation Control of ventilation ® Response to Exercise (short term)

muscles _muscles

’ Neural Control of Ventilation / \
Voluntary ventilation =

Breathing can be controlled voluntarily by Increased

the cerebral cortex (e.g. holding your breathing rate volume
breath)
Blood low i
Gaseous Exchange codiowin

Cerebral LD
Blood low in
02 but high in
Process of exchanging oxygen and

e L),
€02, high in 02 S \_“;\*F#
NS e 9/ v
co2 91 T i )
nutrients with waste products _. Alveolus wall < A 7

Increased tidal

Response to Training (Long term)

_~ Capillary wall Pons
CO2 diffuses

e s red blood cells

Medulla Oblongata Increase(‘itVItaI
from blood to . capacity
alveoli be exhaled 02 diffuses w Increased Increased
bronchiole into blood Voluntary ventilation strength of  diffusion rates
capillary H P H
Red Blood cells 02 transported by Breathing is controlled by the respiratory respiratory (02/c02)
~ red blood cells control centre (Medulla Oblongata) muscles
Gases dissolve Chemical Control of Ventilation
in mucus lining Additional Factors
Chemoreceptors
Located in the aorta and medulla
02 enters 02 diffuses Each alveolus 02 diffuses oblongata
the across alveoli has a network s i e 02 attaches to
alveoli membrane of capillaries

/ \ Asthma Effects of

altitude/
Detect changes in blood acidity (pH) Detect changes in blood CO2 partial
-Exercise will increase lactate concentration pressure
Exhaled from Diffuses across Carried to th CO2 diffuses CO2 created production
the lungs with the alveoli arnle ome into the blood
water vapour I — ungs

through
respiration

-Exercise will increase
-CO2 removed more rapidly

-Breathing rate increases (dependent
on exercise intensity)

-Breathing increases
- Latic acid is broken down faster

stream




Skeletal System

1)
2)
3)
4)
5)
6)
7)
8)

Functions Structure of a joint Bone Growth 6 Types of synovial joint
Supporting framework
. Pivot joint socket
Protection Muscle (b/::er!;l:e) c 1} "::/:m,, femul;m i
Attachment for muscles Synovial membrane Bone )
Blood cell production Synovial fluid ‘l' Articular Epiphysca
Storage of minerals ‘ : pae »
h
Levera Bursa “‘ cartilage (%m) Hinge joint < P
ge Joint capsule ‘ (/W fiimerus:uing) { o (b/w metacarpal + phalanx)
Weight bearing Ligament -
Reducing friction at joints Tendon
Bones Types of Bone y -~
Cranium o f »} Eaacie Joint N
i o A (b/w metacarpal + carpal) mt Hﬂfl
Clavicle GF\ ! L d ! 8 - , <N 4 e )
O everage an Femur, .
Sternum 3 e ~ Long Bones dbl & decell  H ! Bones forming at
mer e .
red blood ce umerus specific joints Short Term Effects of exercise
e T ! i i
. . ncreases of mineral uptake in bones due to weight
Short Bones Weight bearing ~ 12rsals, , i . P &
Humerus Carpals Scapula, Clavicle, Humerus bearing exercises.
Vertebral Column Joint Type: Ball & Socket
Ulna ' _Humems, Radius, Ulna Long Term Effects of exercise
. , Flat Bones  Protection Cranium, Joint Type: Hinge 1) Increased bone strength
Radivs —____ ff sternum K 2) Increased ligament strength
Pelvis [ 7 Carpals, Radius, Ulna
I . N Joint Type: Hinge ) :
Carpals \b%s Irregular Bone 'Ndividualised Pelvis Wp Kyphosis Lordosis
Metacarpals/fy ’ function lllium, Pubis, Ischium, Femur 2 ‘
g Joint Type: Ball & Socket =
pholonges 7 > L
Femur Sesamoid Bones Reducing friction Femur, Tibia, Fibula \‘;
across a joint, Patella Joint Type: Hinge

Patella

Tibia
Fibula

Tarsals
D Axial skeleton

Metatarsals
- D Appendicular
(]

skeleton

i

Vertebral Column

Cervical (7)

Thoracic (12)

=

o

=

@ Sacrum (S, fused)
Coccyx (4, fused)

embedded in a
tendon

Flexion

Extension

"R -

Ry

Abduction and

adduction [{\‘

Abduction | i I‘|

Adduction |

Plantar/ dorsi
flexion

Tibia, Fibula, Talus
Joint Type: Hinge

N | Normal Lordosis

Ranges of movement at synovial joints

Lateral
flexion
—

Horizonal

. Horizontal
flexion

Extension

Horizontal
Adduction
-,
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