The big question :
How does the coach
make Gareth Bale a
better player?
Movement analysis
Chapter 3
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To answer the big question you will need to be able to complete the
following tasks:

1. Analyse how muscles contract (AO3).
2. Identify the 3 levers being demonstrated at the ankle,
kneee and neck (AO1).
3. Explain how the three planes and axes of movement can
help with movement analysis (AO2).
4. Evaluate how a coach uses technology to make him a
better player (AO3).
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Muscular contractions
Analyse how muscles contract. (AO3)

Analysing muscular contractions helps the athlete and coach to develop training programmes
meeting the specific needs of their sport or activity. It allows identification of movement
patterns, contractions and the development of specific actions and muscles.
There are two types of muscular contraction:
1. Isotonic – The muscle causing the action to create movement. There are two type of
isotonic contraction:
a. Concentric where the muscle shortens under tension.
b. Eccentric where the muscle lengthens under tension.
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Biceps are contracting concentrically
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Biceps are contracting eccentrically to lower the bar under tension
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2. Isometric - The muscles producing tension but staying the same length.

The Deltoids are under tension (contracting) not producing movement, but holding the shape.
This is an isometric contraction.

Antagonistic muscle actions
Muscles contract across joints causing movement. Skeletal muscles work in pairs while one
muscle contracts the other one relaxes; this is the antagonistic muscle action. The muscle that
controls the movement is the agonist or prime mover, whereas the muscle that relaxes is the
antagonist.
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A							 B
Figure A shows the hamstrings and gluteals as the prime movers demonstrating concentric
isotonic muscle actions. The quadriceps are the antagonist as they relax to allow flexion at the
knee.
Figure B shows the passing of the ball, where the quadriceps have become the prime mover
(agonist) and the hamstrings have become the antagonist, allowing extension at the knee.

Summary
•

There are two types of isotonic muscular contractions; concentric (shortening) and
eccentric lengthening.

•

Isometric contraction is the muscle under tension but no movement.

•

Muscles contract in pairs, when one contracts (agonist) the other relaxes (antagonist).

Further work
Analyse the movements that occur when doing plyometric training (AO3).
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Lever system
Identify the 3 levers being demonstrated at the ankle, kneee and neck (AO1).
Explain how the three planes and axes of movement can help with movement analysis (AO2).
Levers offer information on the efficiency of movements. Using specific terminology in terms of
planes and axes of movements the coach can offer precise feedback on movements that are
taking place.
Levers are the relationship between the muscular and skeletal systems, they allow us to apply a
force to create movement.
Levers are classified based on the relationship of effort, load and joint. Depending upon these
positioning will determine the mechanical advantage. The three components are:
Load (resistance) the weight that needs to be moved.
Fulcrum (pivot) the joint where the lever rotates around.
Effort (force) generated by the muscles.
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Classification of levers
1.

First Class lever

Load

Effort
Fulcrum

2. Second Class lever

Load

Effort
Fulcrum

3. Third Class lever
The most common lever in movement but the least efficient; found at the knee, elbow, hip
and shoulder.

Effort

Load

Fulcrum

GCSE Physical Education

9

Movement analysis
Chapter 3

Identification of levers

Neck
First class lever: The muscles of the back
control the player’s head allowing him to
watch the ball during the volley.

Knee
Third class lever: The quadriceps contract
creating flexion allowing the volley to be
made.

Ankle
Second class lever: The muscles of the
calf have contracted to allow the player to
leave the floor.
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Planes of movement

All sporting actions moves through different planes, the three planes of movement are:
1.

Sagittal - front to back, allowing flexion and extension

2.

Frontal - left to right hand side of body, allowing adduction and abduction

3.

Transverse - top to bottom, allowing circumduction

Axes of movement

The body’s movements happen around axes, with most sporting actions taking place around
more than one axis. The three axes of rotation are:
Sagittal/anterior-posterior; passes from posterior (back) to anterior (front)
Frontal/transverse/lateral; passes through the hips from left to right
Vertical; passes vertically from inferior (bottom) to superior (top)
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Application of planes and axes of movement
The diver is rotating through the transverse/lateral
axis and the sagittal plane

The athlete throwing the discus uses the vertical
axis and transverse/horizontal plane
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The Cartwheel is a peformance which takes place in anterior–posterior (Sagittal) axis and frontal
plane.

Summary
•

There are three classifications of levers. The 3rd order is the most common.

•

There are three planes of motion; transverse, sagittal, frontal.

•

There are three axes of motion; vertical, sagittal, frontal.

Further Work
Identify the difference between axes and planes of motion (AO1).
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Sports Technology
Evaluate how a coach uses technology to make him a better player (AO3)
Technology is evident in all aspect of sport; it is used in analysing performance, engaging
spectators, supporting officials and in the development of coaching. Increasing use of
technology can be seen in the development of performance as well as the equipment and
clothing the performer uses and wears.

The impact of technology is evident in recreational activities such as cycling and football. For
the major sporting manufactures, this is a multi-billion pound business as every up and coming
sports person wants to be able to wear the same footwear and clothing as their role model and
idol.
Technology is used to identify strengths, track improvements and can act as a motivational tool
for the athlete; more accurate and consistent decisions for the official and engagement for the
spectators.

Performance
With the advances of technology in specialist equipment that can be manufactured specifically
for the individual, to clothing, training and coaching athletes don’t just use technological
advancements but they rely on it. The need to perform at the highest level consistently means
the athlete does not even recognise the use of technology as it has become an integral part of
their performance.
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Performance analysis is used by most athletes and coaches, analysing movements, tactics and
the opposition to inform future performances and training. Coaches use a variety of different
programmes to inform the analysis.

Coaching
The coach and coaching process use a variety of methods to analyse tactics and techniques.
They analyse strategies and tactics of the own team and the opposition to inform training and
match preparation.

Coaches use technology to:
1.

To make judgements more objective, using data to inform team selection

2. To identify strengths and areas for improvements.
3. Develop training programmes
Movement analysis
For athletes to improve their techniques they require detailed analysis of their movement
patterns. They rely on the coach to analyse their techniques and offer advice for improvement.
The coach needs to use objective measures and therefore needs to use the latest technolog
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Movement analysis helps to:
•

Identify strengths and weaknesses to improve technique

•

Helps prevent injury by developing the correct techniques

Officiating
With sport being a billion pound business where sponsorship, media and commercialisation
being the driving force, there is more pressure on officials to make the correct decisions. With
sports coverage offering more angles and camera shots to make the spectator experience more
engaging, the sport’s governing bodies and officials must use the technology available to make
correct and consistent decisions.
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Officials use technology to:
1.

Communicate with other officials

2.

Decision-making through replays and 4th officials

Spectator
As sport has become big business and the needs of the spectator has increased. There is a
need not just for entertainment but also education and information, the spectator wants to be
engaged not just in the performance but decision making and analysis. This active engagement
has resulted in further developments in technology for the spectator.
The media uses technology to:
•

Widen coverage of sports through social media and more in-depth coverage within
sports.

•

Offer the statistical information that would usually be used by coaches.

•

Give 24/7 coverage, information, and interviews.

•

Commercialise sport through betting and advertising.

Summary
•

Technology is used by the athlete, coach, official and spectator

•

Technology is used to identify strengths and weaknesses, tactics and inform training.

•

Commercialisation has improved the use of technology across sport.

Further work:
Discuss the impact of technology on grass roots sport compared with elite sport (AO3).
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