NES GCSE PE – Knowledge Organiser

Bones
Must be able to recall the
location. Where it can be found?

Cranium, scapula, clavicle,
sternum, humerous, ribs, radius,
ulna, pelvis, tibia, fibula, carpals,
metacarpals, phalanges, femur,
tarsals, metatarsals, vertebrae,
patella

Function of
the skeleton

skeletal system
Classification of bones
Classification of joints

Classifications are groups. The
bones of the body each fit into
Function =
purpose. What different groups (classifications).
does it do?

Blood cell
production
Muscle
attachment
Mineral
storage
Joints for
movement
Protection
Bones Make
Moving Joints
Possible

Long bones –leverage and
movement
Short bones –weight bearing
exercise.
Flat bones –protection, muscles to
attachment.
Irregular bones –protection,
muscles to attachment.

Joints and
movement

Classifications are groups.
The bones of the body
You must know
each fit into different
which types of
movement are
groups (classifications).
possible at each of
the classification of
joints, and be able
to identify sporting
actions where each
movement occurs
pivot (neck – atlas and
axis), hinge
flexion, extension,
(elbow, knee and ankle), adduction,
ball and socket (hip and
abduction,
shoulder),
rotation,
condyloid (wrist), and
circumduction,
their impact on the range plantar-flexion,
of possible
dorsi-flexion

Pivot

Connective tissues
You must know the
role (what they do)
and the location
(where it is) of the
ligaments and
tendons.

The role of ligaments
is to connect bone to
bone and tendons
connect must to
bone.

Hinge

Ball & socket Condyloid
Application
Discuss how the functions of the skeleton enable a basketball player to effectively perform in a competitive game?
Using sporting examples, explain/examine/analyse how different bone classifications aid sports performance?
Examine the muscle action causing the lifting of the leg behind from the hip when you prepare to kick a ball?
Examine the antagonistic muscle action taking place at the elbow and the hip in figure 2 that enables the performer to achieve this position.

NES GCSE PE – Knowledge Organiser

Muscular system
Muscles

Muscle types

Muscle fibre types

Antagonistic muscle action

Location (where they are) and role ( what it
does as in what movement it creates e.g.
flextion) of the voluntary muscles

Classification (the groups that different
muscles fall within) and characteristics
(details of how it looks or how it works)
of muscle types.

Characteristics (how they work e.g.
lots of force, high endurance, etc.)
of muscle fibre types and how it
impacts (how it effects
performance) on performance
Slow twitch muscle fibre type I

Know the muscles that work
together to enable movement
and opposing movements to
occur.

deltoid, biceps, triceps, pectoralis major,
latissimus dorsi, external obliques, hip
flexors, gluteus maximus, quadriceps,
hamstrings, gastrocnemius and tibialis
anterior

Voluntary muscles of the skeletal
system,
Involuntary muscles in blood
vessels,
cardiac muscle forming the heart

Marathon

Fast twitch muscle fibre type IIa

400m

Fast twitch muscle fibre type IIx

Agonist (the muscle that causes
the movement) and antagonist
(that muscle that relaxes to
enable the movement to occur).
e.g. gastrocnemius and tibialis
anterior acting at
the ankle -plantar flexion to dorsi
flexion; and quadriceps
and hamstrings acting at the
knee, biceps and triceps acting
at the elbow, and hip flexors and
gluteus maximus acting at
the hip – all flexion to extension

100m/shot putt

Application
Consider the key differences between the voluntary muscles that enable us to move our skeletons and cardiac muscle/involuntary muscle?
Examine how two different fibre types are used by the athletes in figure 2 during their race
Examine the antagonistic muscle action taking place at the elbow and the hip in figure 2 that enables the performer to achieve this position.
Explain how the muscular and skeletal system work together to enable movement to occur?
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The structure and functions of the cardiovascular system
Functions (what does it do) of the cardiovascular system

Structure (where they’re positioned) of the
cardiovascular system

Structure of arteries, capillaries and veins and
role of oxygenated and deoxygenated blood
and its importance to physical activity

Function (purpose. What does it do) and importance
of red and white blood cells,
platelets and plasma for physical activity and sport

Transportation of oxygen,
carbon dioxide and nutrients

Temperature regulation

(vasoconstriction, vasodilation) and the
need for redistribution of blood flow
(vascular shunting) during physical activities
compared to when resting

atria, ventricles ,septum, tricuspid, bicuspid and semilunar valves, aorta, vena cava, pulmonary artery,
pulmonary vein

Veins carry blood back to the heart, carry
deoxygenated, Blood pressure is low, Thin
walls and large lumens, They have one way
pocket valves

Red blood cells = carry oxygen to the working muscles
(performance)

Arteries carry blood away from the heart to
the muscles and organs, they carry oxygenated
blood, blood pressure is high, they have thick
muscular walls and small lumens.

Clotting of open wounds and fighting infection

TCT
White blood cells = fight off infections (health)
Platelets = help blood to clot (health)
Plasma = the liquid in which the other cells are
suspended (carried) giving it its liquid form.

Vascular shunt mechanism
The mechanisms (what happens, how it
works, what things make it work?)

Capillaries link blood vessels between arteries
and veins, they’re the smallest blood vessel,
they’re very narrow, blood has to travel
through one at a time, Gaseous exchange
takes place through the walls of the capillaries
(one cell thick), Blood becomes deoxygenated
at the muscles, Blood becomes oxygenated at
the lungs

The vascular shunt mechanism is how your
body redistributes blood to where its
needed most when exercising (muscles)
instead of sending it to inactive parts of the
body (e.g. digestive system).

Vasodilation - Increasing/opening/widening
of the artery/capillary/blood vessel itself.
Vasoconstriction - Decreasing/closing the
lumen of the artery/capillary/blood vessel
itself

Application
Explain two functions of the cardiovascular system that enable the long distance cyclist to perform well during their race.
Describe the route that the blood takes through circulatory system
Explain how the respiratory system and the cardiovascular system work together to provide the body with oxygen so that an endurance athlete of your choice can compete
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Respiratory system
Location of main components of respiratory system (lungs,
bronchi, bronchioles, alveoli, diaphragm) and their role in
movement of oxygen and carbon dioxide into and out of the
body

Function of the respiratory system and its impact on the
composition (make up) of inhaled and exhaled air and the
impact (effect it has) of
physical activity and sport on this composition

Bring oxygen into the body so it can help produce energy
aerobically
Expels carbon dioxide produced as a waste product during
aerobic respiration.

The mechanism of breathing and how the
breathing muscles enable a performer to inhale
and exhale

Structure of alveoli to enable gas exchange and
the process of gas exchange to meet the
demands of varying intensities
of exercise (aerobic and anaerobic)

Inhalation
Diaphragm and intercostal muscles contract
Diaphragm flattens and pulls the bottom of the
lung down
Intercostal muscles pull the ribs and lungs
outwards
Lungs increase in size and the air pressure is
reduced in the lungs
Air pressure outside the body is now higher that
the air pressure in the lungs.
Air rushes in.

Structure of alveoli
Thin walls, Large surface area, Capillaries and
alveoli are closely wrapped together
Blood supply is good so gas can be carries away
quickly.

Exhalation
Diaphragm and intercostal muscles relax
Diaphragm move back up into a dome shape
Ribs and lungs to move inwards
Lungs reduce in size and the air pressure is
increased in the lungs
Air pressure outside the body is now lower that the
pressure in the lungs
Air rushes out

Gases move from an area of high concentration
to low concentration in and attempt to reach a
balance
At the lungs gaseous exchange is…

At the muscles gaseous exchange is…
Oxygen moves from the blood delivered in the
aorta then in capillaries into the muscles, while
carbon dioxide moves out of the muscles into
the capillaries then back through the vena cava
and pulmonary artery to get back to the lungs
(via the heart).

Application
Describe how the mechanics of inhalation and exhalation is effected by exercise?
Explain how the respiratory system and the cardiovascular system work together to provide the body with oxygen so that an endurance athlete of your choice can compete
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Anaerobic and aerobic exercise
Energy production
Aerobic respiration - the use of glucose and oxygen to release energy aerobically with the
production of carbon dioxide and water.

Energy production
Energy sources: fats as a fuel source for aerobic activity, carbohydrates as a fuel source for
aerobic and anaerobic activity

Anaerobic respiration – know the impact of insufficient or no oxygen on energy release,
the by-product of anaerobic respiration (lactic acid)
Aerobic respiration
 Takes place in the presence of oxygen
 Intensity of the exercise is moderate to low
 Produces a lots of energy with few harmful by-products (Carbon Dioxide and water)
 You can work aerobically for a long period of time (duration)
 Gives time for oxygen to be delivered to the working muscles and processed during the activity.

Anaerobic respiration
 Take places without the presence of oxygen
 Can produce energy quickly but cannot be produced for a long duration
 Actions are powerful and fast
 Intensity is therefore high and the duration in short
 Lactic acid is the by-product causing muscles to become fatigued and rest is needed before continuing
 Time - Muscular contractions are happening too rapidly for oxygen to be delivered in time to be used.

Aerobic respiration

Anaerobic respiration

Application
Describe aerobic respiration and explain why it’s the primary energy system for a marathon runner?
Explain why oxygen debt is more likely to be associated with a 100m sprint than a 15 minute walk?
Many sports will require both aerobic and anaerobic respiration. Using specific sporting of your choice explain why this is the case?

