SPORT AND
EXERC/IZE

Teacher name: Stephen Cross
Exam board: Edexcel Email address: stephen.cross@stockton.ac.uk

Welcome to Sport and Exercise Science! This preparation booklet will provide you with an introduction
into the key topic areas that you will explore whilst studying this subject at Bede. Each week, you will
have a different focus area in which you will complete small activities, giving you an opportunity
to explore the core sub-disciplines of sport and exercise science. Topic areas include Anatomy,
Physiology, Psychology and Sports Injuries. These activities will give you an insight into the type of
study skills we aim to develop, from describing to explaining and further exploring key concepts.

Week 1 Task: Anatomy for Sport and Exercise

Introduction

Welcome to Anatomy, this part of the booklet will help you develop your knowledge and understanding
around the structure of the human body. Within your Anatomy studies, you will cover different bodily
systems such as The Skeletal, Muscular, Cardiovascular and Respiratory systems. The questions below,
will help you identify the structure of the key systems, the functions behind the bodily systems and how
anatomy is linked to sport and the effects it can have on our sporting performance.

Task 1 — Skeletal System

There are 17 Major Bones in our
skeletal system, using resources
available to you can you label the
major bones listed below on a
blank skeleton?

Cranium, Clavicle, Scapula,
Sternum, Rib Cage, Humerus,
Radius, Ulna, Carpals, Pelvis,
Vertebral Column, Femur, Patella,
Tibia, Fibula, Tarsals

EXTENSION - if you have labelled
the major bones, have a go at the
following:

Metacarpals, Phalanges,
Metatarsals, Mandible




Task 2 — Muscular System

The muscular system has over 700 muscles all working together, to ensure that our body can move and
contract. Within our muscular system, there is different muscle fibre types, have a go at identifying the
main characteristics of the fibre types below.

Characteristics Type 1 Type 2

Colour

Contraction Speed
(Fast or Slow)

Aerobic or Anaerobic?

Components of Fitness Linked?

Force Exerted
(Big or small)

Fatigability
(High Chance or Low Chance)

Sporting Examples

EXTENSION - if you have completed the muscle fibre types, try and link the types of muscle contraction
with the correct description.

c i Muscle does not change in length,
oncentric but tension remains on the muscles.
. Contraction occurs when the
Eccentric
muscle gets shorter.
| i Contraction occurs when the
Sometric muscle gets longer.

Task 3 — Cardiovascular System

Then cardiovascular system plays an essential role of keeping our body alive, ensuring we have enough
blood to move and exercise and providing oxygen to the working muscles. There is two main types of
blood within the cardiovascular system, these are:

OXYGENATED - This is red in colour and will be transported around your body. (LEFT SIDE)
DEOXYGENATED - This is blue in colour and will be transported to the lungs. (RIGHT SIDE)

Activity

Now you can identify the two types of blood, you need to know how they are transported through

your heart. Using the YouTube video (linked below) put together your step by step guide to ensure you
understand how the types of blood are transported through the heart. State which part of the heart the
blood enters and leaves for the different sides of the heart.

URL Link: https:/www.youtube.com/watch?v=jBt5jZSWhMI
Video Title: Blood Flow through the Heart in 2 MINUTES by Neural Academy




Right side: Left side:
1 1
2 2
3 3
4 4
5 5

EXTENSION - Your cardiovascular system is essential in supplying oxygen to the working muscles, ask
yourself why is this so important for sports performance? To do this, follow the following steps.

On a blank A4 piece of paper;

1. Choose an Athlete.

2. describe why they need a strong cardiovascular system?

3. What happens if they don’t have a good cardiovascular system?

4. How will a healthy cardiovascular system keep the athlete fit and healthy?

Task 4 - The Respiratory System

The respiratory systems primary function is to deliver oxygen to your blood stream and ensure we are
consuming the right amount of oxygen as well as exhaling carbon dioxide. This is done through the
process called Gaseous Exchange.

Attempt to describe the process below, using the missing words at the bottom of the page:

Oxygen enters through your which is also knownasyour. |
and! | . Once air is in, it will pass through the ‘ ‘which is a flexible cartilage
flap that ensures no food goes down to the lungs. It will then be in the which is also

known as the ‘windpipe’, this is roughly 10-12cm. From the windpipe it will pass into ‘ ‘

which then sub divide into thousand of ‘ Finally, the oxygen will enter the

‘ which are tiny air sacs that resemble a bunch of grapes. From there, they will diffuse

into ‘ which are located in the ‘ ‘ From

there it will be transported to the working muscles. This is the process of gaseous exchange.

Key Words: Capillaries, Red Blood Cells, Trachea, Epiglottis, Bronchioles, Bronchus, Nasal Cavity, Nose,
Mouth, Alveoli

@ BEDE SIXTH FORM COLLEGE



EXTENSION - Using the internet, have a go at defining the following respiratory volumes. Link to a
sporting example when possible:

Tidal Volume:

Total Lug Capacity:

Inspiratory Reserve Volume:

Expiratory Reserve Volume:

Week 2 Task: Physiology for Sport and Exercise Science

Welcome to Physiology, this part of the booklet will help you develop your knowledge and understanding
around the internal processes that your body goes through during exercise. Sport Physiology focuses
on how exercise alters the function and structure of the body, analysing the effects of different types of
exercise and how you optimise your exercise output. Within this section, you will be focusing on Energy
Systems, Response to exercise, Fatigue and Recovery and Long-Term Physiological Adaptations.

Task 1 - Energy Systems

Energy systems play a vital role in ensuring our body has enough energy to partake in everyday activities.
The three main energy systems work collectively to provide you with sustained energy as well as the ability
to adapt to different exercise needs.

Complete the fact file on the different energy systems;
Phosphate Creatine Energy System

Description:

How long does it last for?
Sporting Example?
Recovery time?




Lactic Acid Energy System

Description:

How long does it last for?
Sporting Example?
Recovery time?

Aerobic Energy System

Description:

How long does it last for?
Sporting Example?
Recovery time?

EXTENSION - Describe which energy system and JUSTIFY why is needed for the sports listed below;
e Badminton

e Netball

e 1500m

¢  Weightlifting




Task 2 - Physiological Response to Exercise
The role of a sports physiologist is to investigate the different responses to exercise, within this activity,
you will become a sports physiologist and analyse the responses within your body.

You will need to plan a 10-minute home workout, it is up to you what exercises you complete. All you
will need is a stopwatch and the ability to find your pulse. You will be collecting data for Heart Rate and
Breathing Rate. To do this follow these instructions:

To calculate Heart Rate - Find your pulse; Count for 30 Seconds and then times it by 2.

To calculate Breathing Rate — Count the number of breaths for 30 Seconds and then times it by 2.
1. Calculate Resting Data

2. Start your workout

3. Have timer ready to calculate HR and BR at 2, 5, 7, 10 Minutes.

4. Input your Heart Rate and Breathing Rate results into the table.

Time 2 Minutes 5 Minutes 7 Minutes 10 Minutes

Heart Rate

Breathing Rate

EXTENSION - Once your results have been collected, attempt to analyse your data. Explain why and how
them results have been collected.

Task 3 - Fatigue and Recovery

Another key topic of physiology is being able to understand what fatigue is and the appropriate ways in
which we can recover. It is important that you can optimise your max level of performance for a prolonged
period and then can recover quickly ready for your next performance.

Answer the following questions on Fatigue;
1. What would you describe fatigue as?

2. How do you know when you are feeling fatigued?

3. How is Lactic Acid linked to fatigue?




Answer the following questions on Recovery;
1. What would you describe recovery as?

2. What different ways could you recover?

3. Why is it important to fully recover before exercising/ performing again?

EXTENSION - Pick two different athletes from two different contrasting sports E.G. could be a team sport
and an individual sport and answer the following questions;

1. How would the athletes become fatigued? What would be the causes?

2. What ways do they recover after a game/ match?

3. Suggest a suitable recovery technique for each athlete?

Task 4 - Long Term Adaptations

Long term exercise can be classified as more then 3 times per week for 8 weeks. If you do this, your body
will start to develop physiological adaptations to ensure that your body becomes fitter and stronger.

In this activity, have a go at defining long term adaptations and describing how they are linked to long term
exercise.

Adaptations

Link to Long Term Exercise

Adaptations Definition (What is it?) (How does it occur?)

Cardiac Hypertrophy

Muscular Hypertrophy

Increased Calcium Stores

Increased Tendon Strength




Efficiency of Oxygen Diffusion

EXTENSION - Link the physiological adaptations to a sport of your choice and answer the following
questions below;

1. Which long term adaptation is most important for your sport and why?

2. Why is it important for an increase in calcium stores for your sport?

3. Which adaptation will not be as beneficial for your sport and why?

Week 3 Task: Sports and Exercise Psychology

Welcome to Psychology! Sport Psychology can be defined as ‘A Science in which the principles of
psychology are applied in a sport or exercise setting’ within this part of the booklet, you will analyse and
explore the benefits of sport psychology and how it can impact your sporting performance. Psychology
is vital for sporting performance as it can give you an edge over your opponents that is far bigger than a
physical attribute. You will be focusing on key areas within psychology such as personality, motivation,
stress and arousal and linking to sport performance.

Task 1 - Personality

Personality can be defined as ‘The sum of those characteristics that make a person unique’. Personality is
dependent on your individual traits and how you react to different situations.

For this activity, complete the Type A v Type B questionnaire below and answer the questions based on
your own personality type.

For this activity, complete the Type A v Type B questionnaire labelled Type A v Type B Questionnaire and
answer the questions based on your own personality type.

Questions

1. What personality type are you and do you agree? (Use the Type A and Type B traits table to support
your work)

2. How could this effect your performance in sport?

3. Which personality type do you feel will be more beneficial to sports performance and why?
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Type A v Type B Questionnaire

statement SLore Statement

1 D'l mind lessing Uhings Termporaily unfinahed 1234567 Fust et thangs finished once stated

3 Cadm and unhearied abouT ApEainmmenTs 1234567 | Never lare for appoineme s

J ot compettive I23&%50G] i fompette

i Livber well, lel cthers fireh speaking first 1234567 | Anticeste ofhers in cormrersation by interrupting
Y BEvAT iN & Funng #adn when pressuned 12385067 Ayt in A Ry

B Able to wait calmly 1234567 | Uneasy when waiting

7 Easy phing L334SET | Abwmys gring ar full speed

R Takr ane thing ara rlmes 1334 567 | Trgnodn mare chan ene ching ar a time

o Slovwe and deliberste in spesch 1234567 | Vigorous and forceful in speech, wiing gestures
10 Conomireed with atelving sef. not oltbhers 1234567 | 'Want recopniticn from other [or & job well dane
11 Hiow &1 Sng things LEiFaLhLY a5t &t Somng things

12 Felped 123L£%07 Mend areving

13 Express feelings openiy L3ZQ567T Haold feelings in

14 BEAu# B Arpe numbdr of avhersqit Liddhh T Figrid B Tew antereals

15 Satified with life 1254567 | Ambitsoul

lh Hearr ST v Seadlines 334567 Abvys w07 own deadline s

17 Fesl bribed respongibility T238%67T | Abweys (eel responsible

1R Mever Judge taings s serma af quaneivy juse qualing I3ZL56T Cimlivg is mare iIm@arans than qualing

19 Caenuin] abnUT work 1354567 | Taie work very serinushy

20 Bl very precae L234567 | Very precise snd careful about detail

Tolal yiur siore

Between 0 and 29: a type B personality, you are usually relaxed and cope well with stressful situations.
Between 30 and 59, a type B personality, you are generally relaxed and cope adequately with stress.
Between 60 and 79, you have a mixed personality and show traits of both types. You should be aware
when you exhibit type A behaviours.

Between 80 and 109, a type A personality, you do not cope well with stress and may be prone to
stress-related illnesses.

Between 110 and 140, a type A personality, you are in a high-risk group, especially if you exhibit other
factors which may contribute to heart disease.

Type A and Type B Traits Table

Type A Type B
*  Highly competitive s |ess competitive
*  Achievement oriented o More relaxed
= Eat fast, walk fast, talk fast w  Take bime to complete their tasks
*  Aggressive, Restless and impatient a  Calm, laid back and patient
*  Experience high levels of stress s Experience low levels of stress
*  Find it difficult to delegate or not be in o [elegate work easily
control




Task 2 - Motivation

Motivation can be defined as ‘The direction and intensity of ones effort’ motivation is important as it gives
us a rationale behind what we are doing. It gives us a motive towards doing an activity. There is four main
aspects what come together to determine how motivated you are; these are direction of effort, intensity of
effort, internal mechanisms and external stimuli.

This activity will focus on different types of motivation and different factors that could contribute or
influence a motivation. Complete the questions below;

1. Describe the different types of motivation?
Intrinsic Motivation:

Sporting Example:

Extrinsic Motivation:

Sporting Example:

2. Explain how this factor could link to an increase or decrease in motivation, attempt to add an example
in your answer to further develop your answer.
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Behaviour of a leader;

(What would happen to your motivation levels if you had a loud and aggression leader, what about if you
had a quiet and non-competitive leader? Which would you be more motivated for and why?)

Task 3 - Stress

Stress can be defined as ‘A state of mental or emotional strain or tension resulting from adverse or
demanding circumstances’. Stress can play both a positive and negative effect on your sporting
performance. With the commercialisation in sport ever growing, there is a massive emphasis on winning
which can lead to a lot of stress.

Within Sport, there is causes of stress. Have a go at matching up the causes of stress with the different
descriptions.

Past/ current memories that influence
our decision — Injuries, feelings or lack of External
confidence.

Factors which mean something towards us -

Family, Friends, Partners or money or health. Occupational

Factors out of our control and our
environment — such as competition, Internal
opponents, the crowd, weather etc.

Factors that relate to our job, the people
who we work with or maybe the working Sports Environment
conditions. Could include coaches.

Mixture of all factors above but used in a
sporting context — maybe racism, fans or the Personal
national press.
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Task 4 — Arousal

Arousal can be defined as ‘A general mixture of both physiological and psychological levels of activity,
that a performer experiences’. This refers to how your body and mental state respond to different stimuli.
Looking at the arousal scale below, you can see how the levels of arousal change depending on the
stimuli.

Stane
Sheep Iy Huthag i session praciue Grame
Loy Moderate High

Have a go at describing the key concepts of the two main theories linked to arousal in sport.

Drive Theory (Hull, 1934)
Describe the theory;

High A&

Lovewr -

Lo High
Arocusal

Inverted U Hypothesis Theory (Landers & Boutcher, 1998)
Describe the theory;

Oipirrasd bieved o secard
tiah ey prrinemarae
bow | L
[F] |.|.r,
[T
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Week 4 Task: Sports Injuries

A popular area of study and career aim for many students that study Sport and Exercise Science is
Physiotherapy or Sports Therapy. This is the treatment and rehabilitation of people that have suffered an
injury. This section is dedicated towards providing you with an introduction to sports injuries.

Task 1: Causes of Injury

Sports injuries can be caused in many different ways. For example, getting tackled in rugby could cause
an injury to the thigh. Can you think of 5 other ways people can get injured?

1.

2.

Task 2: Types of Injury

Despite all of the safety precautions and specialist equipment in sport today, injuries are sometimes
unavoidable. We have established how we can get injured and now | want to introduce some common
sports injuries. Have a go at completing the table below by providing a description of each injury. You may
need to research some of the injuries to get the correct description.

Name of Injury

Description of the Injury

Strain

Sprain

Blister

Fracture

Dislocation

Stress fracture

Contusion

Tendonitis

Concussion




Stretch and Challenge

Select at least one injury from the list above and explain how it could be caused using a scenario in a
sport of your choice.

Task 3: Classification of Injuries

Injuries can be classified into two categories depending on what they are and how they occurred. The two

classifications are: Acute and Chronic.

e An acute injury can be defined as an injury that occurs suddenly, often from a single traumatic event
and the signs and symptoms of the injury (e.g. pain, swelling, etc.) appear quickly.

e A chronic injury can be defined as an injury that occurs gradually over time and is often brought about
through repetitive stress. The signs and symptoms don’t appear straight away, and they often get
worse over time. These types of injuries can take quite a long time to heal and go away.

Based on the information above about acute and chronic injuries, try and classify the following injuries as one
or the other. You may need to do some of your own research to find out what some of the injuries actually are!

Injury

Acute or Chronic

Hamstring
strain

Tennis elbow

Blister

Broken nose

Dislocated
shoulder

Stress fracture
of the tibia

Rotator cuff
disorder

Patellofemoral
pain syndrome

Ankle sprain

Contusion to
the thigh

Achilles
tendonitis




Concussion

Stretch and Challenge
Select 3 injuries and explain why you have chosen to classify them as acute or chronic.

Task 4 — Ways to Prevent Injuries

As injuries are so common in sport, we often choose to wear or are forced to wear protective equipment. For
example, a gum shield in boxing is designed to protect a fighter’s teeth from being damaged. Can you provide
5 other examples of specialist safety equipment in sport:

Specialist Safety Equipment Sport How it Prevents Injuries
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Reading list

https:/www.sciencedaily.com/news/matter energy/sports science/

https:/www.scienceforsport.com

Watch List

Movies or Documentaries

Icarus: Russians Sport Doping (Netflix)

The Dawn Wall (Netflix)

Usain Bolt: The Fastest Man Alive (Netflix)

Game Changers Documentary (Netflix)

All or Nothing: Manchester City (Amazon Prime Video)
The Edge (Amazon Prime Video)

Applications

Anatomy & Physiology Quiz (Apple App Store)
Anatomy Guide (Pocket Book) (Apple App Store)
MyFitnessPal (Apple App Store)

Strava (Apple App Store)
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