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Each section of Physical Education Studies for WA 3A, 3B lists the chapters and outcomes

In the chapters, you can find the following features.

* Clear, easy-to-read text, with plenty of illustrations, tables and graphs to explain concepts.

Tactics used in all 14 Curriculum Council sports are discussed in Chapter 2. There are set play
examples, interviews, practical activities and websites for further information.
Keep it Real case studies, articles and interviews throughout the text relate theory to real-life

situations and real people.
KEEP IT
4

Margin definitions help students learn new terms on the spot. These definitions are collected in

the Glossary at the back of the book.
DOMS
delayed onset of muscle
SOreness; soreness as

a result of taking part in
unaccustomed exercise

Checkpoints activities help students to summarise and review the section they have just
completed.

Checkpoints
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+ Coursework activities and Labs throughout the chapters provide perfect homework or
assessment tasks. It is not expected that all students will do all of the Coursework activities.

Coursework
Coaching in practice
Aim: Observation of coaching styles
Procedure:

Observe two training sessions with two different coaching styles. Record
your observations. Your observations should include:

e the sport being played

e the participants’ age group

+ Test your knowledge sections at the end of chapters provide multiple-choice, short-answer and
essay-style questions. Answers are on the book’s website: www.nelsonnet.com.au.

-

—
-

 Catchy facts and quotations are sprinkled though the book to make reading this book a lively

reading experience.
¢ Margin icons alert students to direct weblinks and to material Catchy fact

on the NelsonNet website. The fostest softball
pitchers throw the ball

at about 130 km/h. This

equates to a reaction
m time for the batter of

0.341 seconds.

Pineapplehead Interview with
) Kay Terry
On the NelsonNet website
The NelsonNet website has:
o written interviews with elite athletes or coaches in all 14 Curriculum Council-assessed sports
 blank templates of all the sporting fields and courts
¢ an example of an annual training plan
¢ podcast interviews
+ weblinks
 aweblink to the Dartfish website with a 30-day free trial, which you can use with the Dartfish
activities in Chapters 1 and 6 of Physical Education Studies for WA 3A, 3B.
o references and further reading.

Visit www.nelsonnet.com.au.
We hope you enjoy this great book!

Please note: All resources listed throughout the book as available on the student DVD can now be
found on the NelsonNet website.
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"‘ Strategies and
Tactics — measure
these in terms of five
things, use these
assessments to make
comparisons, and
thus find out what
the conditions are.
The five things are
the way, the weather,
the terrain, the
leadership, and the
discipline.

Sun Tzu, about 500 BC

A star: Cathy
Freeman

2 Skill development
ISBN 8780170227124

Skill development

Introduction: Advanced
tactics, strategy and skill

A strategy takes a long-term view of a team and its overall plan. The strategies developed
by a team should always look at the big picture. Strategies are normally prepared before a
competition starts, and may need to be adjusted by the coach as the circumstances of the
competition change

Differences in strategy are quite evident in international soccer: the Brazilian team
strategy is based on attack, whereas the Italian teams base their game on defence. Some
teams, such as England, have never totally committed themselves to either an attacking
strategy or a defensive strategy, and this could be one of the reasons for their poor
performances at international level. In recent times, the AFL has followed the strategy of
recruiting players whose dominant asset is speed. To detect speed, important measures are
the 20-metre and 40-metre sprints and the vertical jump tests performed at the draft camp.

Some coaches use the notion of a ‘game plan’ to describe their strategy. A game plan
is more than just a strategy: it includes tactics, goals and team rules. Once a strategy has
been decided upon, the coach or the team need to develop a range of tactics to help them
implement it.



Tactics

Tactics are the methods or actions a team or player uses to help move towards success and
achieve their desired goal. Tactics vary with circumstances, and will often change over time
and due to different environments. A tactic can be implemented as one or more tasks.

tactics
methods or actions used
to achieve a goal

 KEEPIT | Keep it real: Attack or defend?

been more successful.

The Italian National Soccer Team will set up a defensive formation, take very few risks
and often only play a lone striker. They attempt to score goals on the counter attack.
In contrast, the Brazilian National Soccer Team plays a more free-flowing style,
with up to three forwards up front. They take more potential risks defensively because of the space
available on their backline. Both teams have had success as World Cup champions; however, Brazil has

P

Checkpoints

® o
1 Think of an elite sport that you are familiar with, and describe two teams @
that have opposite strategies.

2 What tactics do think each team would need to use to help them make
their strategy successful?

3 Describe the strategy that you believe would be successful in a sport you are currently
involved with.

4 What are the main tactics you would use to help this strategy become successful?

5 Watch a sport that you are unfamiliar with, then discuss who are the most skilful
athletes. Possible sports include European handball, table tennis and lacrosse.

Skilled athletes

Skilled athletes often look as though they are playing or performing in a different time
continuum. People who have been in car accidents often report that time ‘slowed down’
just before the accident. Scientists believe that the speed of the brain has sped up to such a
point that it seems that time has become relatively slower. Some people believe that skilled
performers may have a similar brain response when they are playing sport.

Advanced skills
There are various factors that make up a skilled performer. The abilities that skilled
performers elicit are a type of intelligence, just like the ability to do mathematics, learn a
foreign language or play music.
A skilled performer exhibits these traits. They:
« are not affected by environmental influences
 perform well under pressure
« execute simple skills perfectly on a regular basis
« execute complex skills to a high level when others falter
» make appropriate decisions about which skills to use
e time their movements so that they always seem to be in the right place at the right
time; they are able to read the play.
It is quite easy to identify a highly skilled performer. The way someone looks and
moves is often a good guide to determining whether or not they are skilful. Even if you had

Physical Education Studies for WA 3A, 3B

ISBN 9780170227124



lockout

when media and the public
are not allowed into a
training venue

full-ground rolling
zone

when a team moves as

a whole to have more
players near the ball, but
with players maintaining
their positions

i

Figure 1.2 Manchester
United in the
Champions League

Skill development

ISBN 9780170227124

never seen an elite volleyball game, it would not take very long to determine who were the
most highly skilled athletes. Looking at each player’s ability to jump, spike, block and defend
would help you determine how skilful each player is.

Advanced tactics

Coaches in elite sport spend a lot of time, energy and resources developing tactics that will
help their team gain an edge over their competitors. Coaches develop defensive and offensive
tactics. Lockouts in Australian Rules football are designed to stop opposition teams gaining
access to training sessions where a team is refining its tactics.

In 2008, Hawthorn won the AFL premiership using several tactics that had taken them
four years to develop. One of these tactics was a full-ground rolling zone. However, the best
tactics in the world will not be successful unless the athletes have a skill level that is high
enough to carry them out effectively.

Classifying sports

In order to group strategies and tactics into similar groups, it is necessary to classify them.
The criteria used for classification might differ significantly depending on the observer’s
opinions.

One simple classification system would be: ball sports versus non-ball sports. This
system defines only two categories, with little in common between the activities. Soccer and
squash are two ball sports identified in this simple system; they are both ball sports but they
have little in common and very few transferable tactics.

Table 1.1 contains several sports that are difficult to categorise. For example, water
polo is an evasion/invasion sport, but it is predominantly aquatic in nature. Skill at water
polo and the ability to swim competently are connected, and this makes the decision about
categorising the sport open to interpretation. Other examples in Table 1.1 that are difficult to
categorise are marked like this: **.

The classification allows us to group similar activities, so that inferences can be made
on the transfer of strategies and tactics. This may be helpful for performers hoping to draw
on tactical knowledge from a sport that they know, and utilise it in a new sport in order to
fast-track their progress.



Table 1.1 Classifying sports

The 14
Curriculum
General category Examples Council sports Sample tactical problem

Net/wall games Tennis

Badminton

Squash

Volleyball

Aquatics Swimming Yes

Water polo**

Rowing

Kayaking

Sailing

Road racing

Track cycling

Mountain biking

Triathlon**

Starting

Attacking from set and open plays
Defending from set and open plays
Playing formations

Starting
Finishing
Transitions
Attacking
Defending

Turns

Starting
Mid race
Finishing

Physical Education Studies for WA 3A, 3B 5
ISBN 8780170227124



The 14

Curriculum
General category Examples Council sports Sample tactical problem
Striking and fielding Cricket Yes Fielding: attacking
SjpLriEs Softball Yes Fielding: defending
Batting: attacking
Batting: defending
Last ball of innings in special
circumstances
Athletics Track events Starting
Field events Mid-race
Finishing
Field event planning
Extreme sports Rock climbing Speed
Skateboarding Technical sections

General tactical principles

The information in Table 1.1 summarises tactical problems that may be common to the
sports in each category. The list is not exhaustive, but it does provide a framework that can
be used to start planning which tactics to use in order to achieve a specific strategy.

We need to look at some of these tactics in more detail to grasp the key concepts.

1 Evasion and invasion games
Evasion and invasion games usually have large numbers of competitors occupying the same
area, sometimes with restrictions, in order to score in a designated area.

They are based around similar core principles, including pass and move, maintaining
possession, controlling the space and penetrating a designated area. The large number of
competitors make strategising and responding to the opposition a complex task. Outscoring
the opposition is the main focus, although in some sports on certain occasions the key is to
minimise the damage.

In the case of a soccer team playing a home-and-away leg of a cup game, such as the
Champion League Knockout phase, the coach might decide that a draw in the away fixture is as
good as a win. This is because if both legs leave the teams even on aggregate, then the away
goal rule comes in, effectively doubling any away score. If the away score is a 1-1 draw, and the
home is a 0-0 draw, the away goal rule is applied and the team who scored away from home in
the draw moves through to the next round.

Evasion and invasion games make up the majority of team sports, so these will be
looked at in more detail.

In evasion games, opposing teams need to possess the ball and invade each other’s
space to score. In looking at the tactics and strategies of evasion games, it is useful to
categorise the structure of the game into three parts: attack, defence, and when possession is
in dispute. In other words, either we have the ball, they have the ball or no-one has the ball.

Attack principles

Creating space

Space is created by holding width or staying well forward or back. The objective is to spread
the defence, creating spaces that your team can attack through. Having attackers spread across
the field provides opportunities to switch the angle of attack.

Skill development
ISBN 8780170227124
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Holding players behind the ball

Having players behind the ball when in attack serves several purposes. These players are:
e in an outlet position should the ball player or carrier get into trouble
« able to quickly move to an appropriate defensive position if the ball turns over

« able to move into spaces created by other players.

Taking a defender out of play
This is done to provide the attacker with an extra player. It can be achieved by:

* screening a defender
¢ passing the ball past a defender

 performing a ‘scissor’ move, by running forwards and then doubling back behind the
defender.

Motion offence
Motion offence involves the attacking team moving the defenders around, either as the result
of a set play or as an intuitive move. Motion offence attempts to:

 make the defenders move, creating space behind them. If the defender does not follow
the moving attacker, then they are in an open position to receive the ball
 make the defender ‘lost’ from their direct opponent

o force the defenders to adapt to different positions and situations.

Defence principles

Depth

Depth in defence means trying to get as many players as possible between the goal and the
ball to protect the goal. The aim is to limit the amount of space the opposition can move
into. It is important that the defending team is appropriately spread out, as it is easy to pass
defenders who are in a straight line.

Zone defence

Spreading players across the major attacking areas helps to limit space, and is also effective
against a motion offence. Players tend to look after an area on the field, rather than being
responsible for a direct opponent. A zone could include all players or just some players.
Some sports, such as Australian Rules football, refer to zone defence using all players as

a flood’.

Delay

By slowing the attacking team, a defender provides time for their team to set up an
appropriate defence structure. Delaying can be achieved by:

« sending the ball over the sideline, or as far as possible downfield

« getting one or more defenders directly in front of the ball to force the attackers to
go wide.

One-on-one defence
In one-on-one defence, every player has a responsibility to oppose one other player.
Everyone knows their specific defensive role. This system can be very effective if, player for
player, one team is superior to the other in the majority of positions. The brief to players
in a one-on-one defence is simple: cover your direct opponent when the other team has
possession.

One disadvantage is that players can become less team-oriented and solely concerned
with negating their direct opponent. This can discourage players from leaving their player to
go to a direct contest where the ball is in dispute.

2 Net and wall games

Net and wall games are characterised by smaller numbers of players. The key principle is to
get the ball to ground on the other team’s court. In tennis and squash, the ball must bounce
twice to be deemed indefensible. In badminton and volleyball, the aim is to get the shuttle or

Physical Education Studies for WA 3A, 3B 7
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ball to ground in the opposing court. Forcing the other team to hit the object out of court

will achieve the same result.
Tactics revolve around defending your own court when the other team is in possession,
and setting up suitable attacking plays in order to get the object down in the opponents’ court.

Tennis players can be generally categorised into baseliners, serve-and-volley specialists, or
KEEP IT all-court players.
[} The baseliner’s tactic is to move their opponent around the court until they can use a short
or angled ball to create an opening to win the rally. This is more a war of attrition.
The serve-and-volley player is attempting to reduce the time their opponent has to
react by running in behind a serve in order to take the return as a volley and create an
instant opportunity. This is a good method to shorten points, and can be beneficial if a player has
an injury.

Roger Federer is a great example of an all-court player. He has the necessary skills to rally from
the baseline, or he can move in behind a serve to force quick results. This means he can respond to
players who are continually slicing slow returns by putting instant pressure on the next stroke. This has
allowed Federer to dominate men’s tennis, amassing some 14 Grand Slam titles. Pete Sampras was
the dominant player prior to Federer, and he was also an all-court player.

Coaches should consider which category their players fall into when devising a game plan.

Roger 3 Aesthetic sports

Federer and Pete Aesthetic sports are characterised by external subjective judgements on performance.
Sampras, two all-court The criteria for each activity are analysed by experts in the field, who then give an instant
players response. The subjective nature of the judging often creates controversy.

Tactics are usually very specific to the timing of the performance. For example,
in gymnastics or diving the difficulty of a routine might be changed in response to an
opponent’s performance. An ice skater may decide not to go for a triple spin in their

8 Skill development
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final pass if they do not require the highest number of points to win. However, if they
are behind on the scoreboard, their only tactical option is to go for a difficult, highly
risky routine.

Surfers make instant decisions based on the wave they are riding and the tactics
they are going to employ. If the wave becomes hollow and allows tube riding, surfers
have the option of going into the tube or riding on ahead to perform re-entries and
cutbacks. Tactics may have been thought about before paddling into the wave, but
often the shape of the wave determines the decision. Professional surfers can
sometimes choose the wrong option — resulting in severe injury or death.

KEEP IT

4 Aquatlcs Figure 1.4 The shape of ——
Aquatics refers to water-based sports. This environment is unique, as water creates unique a wave often determines |——
obstacles that performers need to overcome. It can be argued that surfing belongs in this a tactical decision —

category, but because of the aesthetic nature of the judging at surfing competitions, the
strategies are fundamentally different.

Aquatics can be divided into sub-categories that help define tactical differences.
Kayaking, rowing, sailing and swimming are race-based activities; their tactics revolve
around having a race plan aimed at minimising time and maximising speed.

Sprint events focus purely on good preparation, fast reactions and the correct arousal
levels. Distance events rely on all of the above, plus a comprehensive race plan. The race
plan must include “what if” scenarios, in case the race follows a totally unexpected format.
In a sailing event, if some yachts head out to an unusual part of the course looking for
wind shifts, then all crews could be advised to cover the move, regardless of their own
race plan. This could be especially true if the wayward yachts are all crewed by locals with
specific knowledge.

Water polo, which also fits the category of an invasion sport, is simply about pass and
move to create space in order to outscore the opposition. The usual principles of evasion
and invasion games apply, such as tactics from stoppages, with the added complication of
swimming to generate all tactics. There is very little transfer in tactics for a netball player or
soccer player who takes up water polo.

5 Combat sports
The tactics in combat sports are based on outscoring or rendering unconscious the opponent
by striking to legitimate areas of the body. Physical conditioning is crucial in being able to
execute tactics, as the physical punishment received is unique to these sports. Combat sports
are often seen as the ultimate test of character: they pit two people against each otherin a
confined space, with the aim of beating the opponent.

Tactics revolve around using set combinations and movements in response to the
opponent’s position. The wrong decision will sometimes be instantly painful.

Physical Education Studies for WA 3A, 3B [®]
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Tactics

In the 1987 America’s Cup between Australia and America, wind shifts during the
seventh and deciding race were the deciding factor in ending the 132-year unbeaten
record of the New York Yacht Club.

After initially going
to a 3-1 lead, the Americans looked set
to hold the title, raced in the fickle winds
off Rhode Island, New York. The famed
Australia Il, with its mystery winged keel,
fought back to level at 3-3.

In the deciding race, the Americans
were in front. Then, surprisingly,
Australian skipper John Bertrand
headed out wide on the course, looking
for more wind. The tactic was risky, but
when the boats came back together,
Australia Il was in front. All that was left
for the Australians to do was to cover
the Americans’ moves to make sure
that both yachts received the same
amount of wind. Australia Il held on to
make history.

Australia Il
skipper John Bertrand

Catchy fact

The Australion Prime .

Minister at the time of 6 Cyclmg

the 1987 America’s Cup There are many tactics involved in elite road cycling and often tactics, rather than strength,

victory, Bob Hauke, said decide the winner. Because of the high drag forces, most cycling tactics involve sheltering from

the day cfter the race that the wind or forcing other riders to ride in the wind. Following are some of the common tactics.

‘any boss who makes his )

employees go to work Lead-out rider

today is a mug'. This may The speeds in elite-level cycling sprints exceed 60 km/h, so having a team mate to shelter

have been becouse the you and put you into good position is invaluable. Top-level sprinters like Australia’s Robbie

rhO(@ F'”‘;hh@d in the early McEwen use a lead-out rider to shelter them until they launch their final sprint for the line.
ours of the morning. Having a lead-out rider in front allows them to save their energy until the end of the race.

Muhammad Ali

Ali used rather extreme tactics in his efforts to defeat George
Foreman in the famous 1974 fight known as the ‘Rumble in the
Jungle’. Foreman was famous for being the hardest body hitter
of all time, so most fighters used tactics to avoid his blows. In
pre-fight conferences, Ali spoke of using his famous ‘dancing’
tactics to escape his opponent. This influenced Foreman’s
training, as he was expecting a fast-paced fight.

When the fight started, Ali didn’t dance: he went straight
to the ropes and stood there, absorbing all of Foreman’s blows.
The tactic was called ‘rope a dope’, and Ali managed to exhaust
Foreman after several rounds. Then Ali moved in and knocked
out Foreman, winning against the odds. This was at great
personal cost for Ali, as he took severe punishment in the fight
and was never quite the same again.

i’ : itk 3 Muhammed
= "ﬂ Ali (facing) and George
- . - — Foreman

———— -
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False Tempo

If a rider is struggling or cannot climb very well, they will often ride at the front of the
bunch, but at a slower pace than a stronger rider would ride. This is a bluffing tactic, used
in the hope of getting the whole bunch to slow down. The same slowing tactic is used to
protect a team-mate in a breakaway; the breakaway rider’s team-mates will pretend to be
helping with the chase while doing their best to slow it down.

Leaving a breakaway to fry

Often sprinters’ teams will leave a breakaway group dangling just a few minutes ahead of the
peloton, in the hope of avoiding the counter-attacks that follow the capture of a breakaway.
This allows sprinters’ teams to ride a steady tempo at high speed, and prevents other riders
from surging ahead and spoiling the chance for a bunch sprint.

Cross winds

In crosswinds, strong teams decide which side of the road to ride on; this determines if they
give shelter to any other riders. If a strong team masses at the front of a race in a crosswind,
they can rip the peleton apart. Many races have been lost because riders were caught at the
back of the peloton when the course turned a corner and hit a crosswind.

Counter Attacking

Launching a counter-attack just after a breakaway has been caught can be a very successful
tactic. Often the sprinters’ teams will be tired from chasing or riding tempo; they will be
slowing down and looking for someone else to take the responsibility of chasing. This
hesitation can give a rider the gap needed for a winning move.

In 1988, the average golf handicap in the United States was 18. With all the
advances in technology and widespread knowledge of coaching principles, strategies
and tactics, you would expect this handicap to have come down significantly.
However, the average golf handicap in the United States is still 18.

Some professional golfers argue that coaches are too focused on the
mechanics of the swing, and not focused enough on course management. The great golfers have the
ability to achieve low scores even when they are not hitting the ball at their very best. They are able to
minimise the damage on the course by using conservative strategies when times get tough.

Maybe you are aware of Greg Norman ‘choking’ during the 1996 US Masters, when he took a
seven shot lead into the final round. He still had all the swing capabilities that had taken him to such
a lead, but he allowed his rivals to catch up to him because of poor course management. Unbelievably,
after hitting one ball into the water, Norman attempted an almost identical shot as his recovery, with
the same result. This poor tactical decision in the heat of battle will always cloud public perception of
the golfer known as the ‘Great White Shark’.

Nick Faldo chased down the score and, with nothing to lose, took risks at the appropriate times.
The pressure mounted during the round as Faldo closed in. The rest is history, as Greg Norman
succumbed to Faldo and lost the ‘unlosable’. See p. 306 for more about choking.

7 Target games

Target games involve being the closest to a specific target. In golf, a lower score is the key
component. Sports such as ten-pin bowling and lawn bowls involve getting the correct
length and accuracy in order to succeed. Archery and shooting are an objective measure
of accuracy, although sometimes time constraints will change the tactics.

8 Striking and fielding
Striking and fielding activities focus on striking a projected ball in order to redirect it away
from fielders. The fielding team aim to keep the opposition’s innings as short and low-scoring
as possible. The batting team is aiming to either maximise the score or maximise the time
spent batting.

Fielding and batting can be done defensively or offensively, depending on the stage of
the competition, and tactics need to be constantly adjusted to accommodate this.

Physical Education Studies for WA 3A, 3B
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In the 2005 Ashes Tour of England, there was very little difference between the two teams.
English bowlers were consistently able to make the ball swing traditionally in the first ten overs,
and then reverse swing after 15 or 20 overs.

Reverse-swing bowling was popularised by Pakistani bowler Imran Kahn in the mid-1990s.

English batsman Marcus Trescothick later revealed in his biography, Coming back to me, that
it was well known in English County Cricket that the reverse-swing process could be improved by
chewing mints and using the sugar-soaked saliva to speed up the effect. He had even experimented
with different brands of mint to find which were most effective. Tactics can be obvious, or devious. (See
Chapter 8 for more on the biomechanics of swing.)

Figure 1.7 Marcus
Trescothick with the
English cricket team

9 Athletics
Athletics events are characterised by maximal athletic performances with a highly specific
end result.

Field events emphasise maximising distances; track events aim to maximise speed.
Events with a limited number of possible attempts require specific tactics regarding when to
focus on a legal scoring effort and when to attempt an all-out maximum.

In high jump and pole vault the number of attempts is unlimited, but fatigue can be a
factor if the competitor enters the competition too early. Knowing when to ‘start jumping’
becomes the key tactic.

Track events have their own specific race tactics. In a marathon, the main tactics are knowing
what pace to set and when to break away from the field. These are also referred to as a ‘race plan’.
Drafting other runners is commonplace; this is a tactic aimed at gaining an advantage by sitting in
the disturbed air of the runner in front, thus encountering less air resistance and using less energy.

Mary Dekker and Zola Budd

~ _KEEPIT
1 =Y\ = In the 1984 Olympic Games 3000-metres final, Zola Budd tangled with American runner Mary
Decker, putting Decker out of the race. Replays showed that Budd and Decker bumped into each
other twice, but on the second encounter Decker’s spikes caught Budd’s heel. Budd used the

unusual tactic of running bare foot.

What made Budd’s stumble more unusual was that as she fell, her left leg shot out and tripped
Decker. Decker was unable to continue and was carried from the track. Budd kept running but was
booed by the largely American crowd and finished well down in the field. Decker claimed that Budd had
cut in front of her, but this was overturned after Budd’s initial disqualification.

The tactic of drafting another runner to reduce wind resistance is common in many sports. In this case,
aggressive running by Budd and Decker cost them both the chance of a medal.
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Sprint racing is generally a completely maximal event, although running in heats and
semi-finals before the main race requires conservation of energy measured against ensuring
qualification.

10 Extreme sports
Extreme sports are characterised by perceived and real risk that is beyond what is normally
deemed acceptable.

Rock climbing comes in many forms, with some emphasising speed and others emphasising
the most difficult route. In an “on-sight’ climb, the competitor is only allowed to view the
climbing route seconds before attempting it, and is given no time to select the simplest route.

Skateboarding also has many different forms, with some emphasising speed and others
using judgement based on aesthetic criteria.

e
Checkpoints ®e

Important tactical traits in Australian Rules football are: @

= high skill level

= willingness to follow team tactics

= decision-making ability — choosing the appropriate tactic at the appropriate time

= Dbeing a team player

= ability to withstand pressure

= ability to stay composed

n  flexibility

= ability to play within the rules of the game and not give away free kicks

= ability to read the opposition’s strengths

= ability to read and anticipate the opposition’s tactics

= good communication with team and coaches

= ability to adapt to different environmental conditions.

1 In a sport of your choice, outline a set of traits that you consider would be
beneficial to a potential player. Use the list above as a guide.

2 Do you think there is a generic list of skills that is unique to all sports? What are they?

3 From the different classifications of sports, identify two highly specific traits
for each; for example, Invasion Games, Net or Wall Games, etc.
4 Compare these six players on their skill level:
Buddy Franklin (Australian Rules football)
Matthew Pavlich (Australian Rules football)
Chris Judd (Australian Rules football)
Tiger Woods (Golf)
Ronaldo (Soccer)
Serena Williams (Tennis)

a List the special skills they possess.
b Use a highlighter to show any skills that all six players have in common.
€ Which skills are specific to their particular sport?

Sport-specific advanced tactics

In this section, we examine specific advanced tactics across a range of sports. Interviews with
highly experienced coaches are included to give you further insight into the use of tactics in
elite sport. The more variables within a sport, the more tactics can influence the outcome of
the competition.

Physical Education Studies for WA 3A, 3B
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The first column in Table 1.2 lists the sports we are going to examine in detail in
Chapter 2. The second column ranks each sport in terms of the number of variables, from
highest to lowest. The variables include number of players, rules, field size and the number of
substitutions available. Read through the rankings carefully, keeping the number of variables
in mind. Do you agree with the ranked list? What order would you place the sports in?

Table 1.2 Sport rankings in terms of the number of variables

Sports examined Ranked list

1 Australian Rules football 1 Australian Rules football
2 Badminton 2 Hockey

3 Basketball 3 Soccer

4 Cricket 4 Basketball

5 Golf 5 Cricket

6 Hockey 6 Netball

7 Netball 7 Volleyball

8 Soccer 8 Softball

9 Softball 9 Touch foatball
10 Squash 10 Tennis

11 Swimming 11 Golf

12 Tennis 12 Badminton
13 Touch football 13 Squash

14 Volleyball 14 Swimming
Other sports:

15 Cycling

16 Athletics

17 American football

Coursework
Enhancing your performance

INn this assignment, your goal is to improve your performance of the skills
associated with tactical problems in a physical activity.

In Task 1, you will be demonstrating the execution of the skills, tactics
and strategies in a tournament situation.

INn Task 2 you will use video analysis to reflect on your performance,
using your experiences and the information collected to complete a reflective
analysis relating to movement, skill and strategic and tactical development.

Task 1

First, select and perform the skills and strategies associated with tactical
problems in your sport of study. You will be assessed on your ability to
perform effectively in an authentic competitive situation. Your teacher wiill
judge your achievement. To achieve this, you must:

a participate in a series of development lessons

b participate in a doubles tournament or work with a partner as a
mentonr, applying a range of movement skills, strategies and tactics

c apply communication and cooperation skills in making decisions and
taking actions.

14 Skill development
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Task 2

Based on your experiences in Task 1, complete an analysis reflecting on

your performance.

Stage 1

a Select your tactical problem, determine the skills that are required and

video your performance.

b Provide a description of the tactical problem and the core skills you
selected, then select one skill and carry out the following tasks.

e Analyse and reflect on how it was performed and when it was used in
a game, including both offensive and defensive examples.

e |dentify why you decided to concentrate on this skill.

e |dentify aspects of your technigue that require improvement, and
describe the changes that need to be made to move into the next

phase of learning.

¢ |dentify any strategies that were taken into consideration, e.g.

position on the court, your opponent’s skill level.
Stage 2

View the video of yourself executing your chosen skill, and
describe what you looked like. Include:

a the major phases of the action in relation to the range
of motion

b how knowledge of this information was used to
improve performance.

e |dentify how concentration and arousal affected your
performance, both positively and negatively.

e |dentify evidence that shows skill improvement.

Coursework

Observation and analysis of skill
development

Refer to the Dartfish video demonstrations on the
student DVD in the back of the book; they show two
athletes performing their chosen skill.

1 Compare the two videos provided in the Dartfish
analyser. Which action would enable the person to
perform more efficiently, if all other factors were
constant?

2 With reference to the videos, identify and explain three biomechanical
principles that apply to the successful demonstration of the skill for
maximal performance. Create Key Positions to highlight the principles,

and annotate your answernr.

Figure 1.8 Video of
a learner practising
bowling

3 Identify four stages in the observation and analysis process for skill

development.

This assignment can be completed in conjunction with the sample Dartfish

trial on your DVD.

Dartfish

Activities above thanks to Dartfish
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multiple-choice questions
The global outlook from a coach regarding a game plan is known as:

A creating and denying space

B strategy

C tactic

D offensive and defensive synergies.

Invasion sports have very complex strategies and tactics because of:

A the large number of participants on the arena

B constantly reviewing the zone and one-on-one defence needs

C players continually making decisions that are not controlled by
the coach.

D All of the above.

Maximising your performance in the eyes of external subjective
judges is a characteristic of:

A combat and aesthetic sports
B aqguatics and aesthetic sports
C target games and combat sports
D net games and target games.

One-on-one defence is very effective if:

A your players are better than the opposition players
B your players are weaker than the opposition players
C the field is smaller

D the opposition has a height advantage.

short-answer questions

In @ team sport of your choice, outline different tactics for
defensive, offensive and midfield players.

Using an example, explain the difference between a zone defence
and a one-on-one defence.

Imagine that you are a talent scout at the national championships, in
a sport of your choice. What characteristics are you seeking in the
players you are recommending?

What impact has technology had on tactics? Provide some examples.

essay questions

In a sport of your choice, design a strategy for your team at a
major tournament. Assume this will involve a state championships
round-robin format. You will be playing numerous opponents over a
number of days. Consider the following in your strategy.

a Recovery between games

b Tactical variations, taking into account opposing teams who are
attacking; defensive; have a star player; have a very tall player;
and who have won the tournament many times before

c The characteristics your players would require in order to achieve
your tactics

Many coaches now use regularly timed substitutions in sports
that have an interchange bench. Discuss and debate the benefits
of using this system. Explain how this could be used to extend the
effect of your overall tactics.

Skill development
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Strategic anc
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tactical o

Specific strategies
and tactics

In examining skills, strategies and tactics in your sport, you will spend a lot of time on the
court, at the oval, or down at the pool, etc. It is also important to spend time examining
the successful strategies and tactics that are being utilised at the elite level. Many high-
level coaches adapt strategies and tactics from other sports in an attempt to gain a
competitive edge.

In this chapter, we have enlisted some of Western Australia’s top-level coaches and
players to provide an insight into the specific strategies and tactics they utilise in their
particular sports.

For each sport, there is an interview, an example of a set-play and a discussion of
the environmental influence on tactics for each of the 14 Curriculum Council examinable
sports. There are also blank fields for each sport on the DVD so that you can develop
your own specific tactics.

Physical Education Studies for WA 3A, 3B
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Leaders establish the
vision for the future
and set the strategy
for getting there;
they cause change.
They motivate and
inspire others to go
in the right direction
and they, along
with everyone else,
sacrifice to get there.
John Kotter, 1999

Figure 2.1 Two West
Australian athletes: Jamie
Harnwell and Steve
Hooker

set play

a series of pre-practised
movement patterns
typically used by sporting
teams that follow a set
sequence
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Australian Rules football

See the student DVD at the back of this book for an interview with John Worsfold, current

coach of the West Coast Eagles. Worsfold was a dual premiership player and club captain in
= 1992 and 1994. He coached the Eagles to two Grand Final appearances, including the 2006

Interview . . . .

Wwith John Premiership. Worsfold attended South Fremantle Senior High School.

Worsfold

Set-play example

Ruckman running forwards after the centre bounce

The ruckman is less likely to influence the play after they have tapped the ball. One attacking
tactic is to have the ruckman run forwards immediately after the bounce. Both Dean Cox
(West Coast Eagles) and Aaron Sandilands (Fremantle Dockers) do this.

Players on the half-forward line need to move out of the space on one side. If a team
gets the ball, they know their ruckman is free at half forward. The opposition ruckman often
gets caught watching the ball in the middle of the ground.

Things to consider with this tactic:

e Itis a gamble, as the other team may get the ball, and then the ruckman is out of
the play.

 The opposition ruckman may do exactly the same thing.

o 'The tactic can be nullified by teams that play a spare man in defence.

* This can also be used at a stoppage around the ground; your team needs to clear space
for the ruckman to run into.

¢ Itis most successful when the opposition team is playing a man-on-man defence.

Figure 2.2 Football set
play: Ruckman running
forwards

— Catchy Fact

—1 The zone defence to kick
| out’ tactic was first used
by the Brisbane Lions,
under coach Robert
Walls. This then evolved
into a flood-defensive
system by the Western
Bulldogs (under coach
Terry Wallace) and
Sydney Swans (under
coach Rodney €ade). In
2008, Hawthorn won the
AFL Grand Final using a
full rolling-ground zone
defence.
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How the environment changes the tactics
Weather

Now that some Australian Rules football games are played ‘indoors” on occasions, the impact

of weather has been reduced. Also, the grounds are very well looked after, so the effects of
water and mud are not as great as they once were.

Wet conditions
During wet conditions, it is important to limit the number of possessions. Teams must not
let the ball get behind them in defence, as it takes a long time to turn the ball around.

High winds

In high winds, keep extra players in defence when your team is kicking against the breeze.

P

Checkpoints

® o
Describe one defensive and one offensive strategy used in this sport. Use the @
blank diagram provided on the DVD to supplement your answer, or draw one

yourself.

The AFL website is a good place to look for more information on Australian Rules football.

You can link directly to the website via the weblinks on the student DVD.

Badminton

See the student CD at the back of this book for an interview with Kay Terry, a former
state, national and international badminton player. She is the current coach of the Western
Australian Under-17 Badminton Team.

Set-play example

Playing short and long

in singles

With the rear tramlines ‘in’ for service
in singles badminton, the logical set

. . v
play to use extends that principle. S
When serving to the backhand court, ' VR
place the shuttle deep into the corner = X '

inside the tram lines.
This gives your opponent two
options. They can either:

e run around the service and
take it on the forehand side for
a powerful, clear shot or drive,
leaving them exposed to a
cross-court winner on the next
shot

« play the shuttle on the backhand
side and risk a weak, shallow
return that will allow you an
easy put-away smash.

After serving the shuttle deep
to the backhand side, it is important
to close on the net and intimidate
your opponent.

O

y

AFL
football
field
diagram

Australian
Rules
football

O

,vy

Interview
with Kay
Terry

Catchy fact

only the left wing of a
Qgoose.

The best shuttlecocks are
made from feathers from

Yulianti of Indonesia
playing the shuttle on
the backhand side

Figure 2.3 Maria Kristin
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How the environment changes the tactics
Playing against a left-hander

Defensive shots in badminton are generally sent deep into the court on your opponent’s
backhand side. (Or to the right of your opponent as you face them.) If you are playing

a left-handed player, this would place the shuttle on their forehand side and give them

an opportunity to attack. Changing to hit the shuttle to the other side of the court will
require concentration and practice; in a fast-moving game such as badminton, much of the
movement and skill execution is done almost by reflex.

Figure 2.4 Badminton
set play: Deep serve to
backhand court

The Badzone website is a good place to look for more information on badminton. See
Badminton the weblink table on the CD at the back of your book for more detail.

Checkpoints

Describe one defensive and one offensive strategy in badminton. Use the blank \"
diagram provided on the DVD to supplement your answer, or draw one yourself.

Badminton

court
diagram

Basketball

See the DVD at the back of this book for an interview with Andrew Vlahov. Andrew is in his
18th season with the Perth Wildcats as both a player (including captain) and administrator.

Interview He is a four-time Olympian, a Perth Wildcats legend, and he is currently the team’s
with Andrew managing director. Andrew attended Kent Street High School, then Stanford University in
Vlahov the USA.
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Set-play example

Box-and-one defence

A box-and-one defence is an extension of zone defence, where one defender plays a one-on-
one defence on the opposition’s best player. The defensive team sets up a 2-2 zone defence,
protecting the key way with the other four players. This defence is used to try to limit the
impact of one player, usually a player who is a good outside shooter and play-maker.

For box-and-one defence, you need to consider the following

You need to have a great defender to play this role.

The remaining defenders will be under a lot of pressure on the base line and low post.
This defence is very susceptible to outside shots.

Zone defence is illegal in the NBA.

It is unlikely you would use this defensive system for the entire game.

How the environment changes the tactics

The type of defence and offence your opponents are running is probably the single biggest
influence on the tactics you choose. With many time-outs and substitutions in basketball, it
is relatively easy for a coach to change or adapt the tactics they are using. Also the coach is so
close to the play that they can yell instructions to their players even at NBA games.

Things that necessitate immediate tactical changes include the following

A star player being injured or taken out of the game after too many fouls

A player getting ‘hot” when shooting. If the player is on your team, you would set up
plays to get the ball to them; if you are trying to defend such a player, you need to limit
their shooting.

A team with bigger and stronger players. This may force you to shoot more from
outside the key way.

Figure 2.5
Basketball set
play: box-and-one
defence

Physical Education Studies for WA 3A, 3B
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Catchy Fact

Kenny George was

the 2008 University of
North Carolina centre.
He was 2.37 metres
tall, weighed 163 kg
and wore size 28 shoes.
His best weapon was
blocked shots, averaging
5.3 per gome. George
suffers from acromegaly,
caused by excess
production of grouwth
hormone.
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+ Playing a team that has played a number of games in a row. If you think your team is
fresher, play a running game to fatigue the opposition more quickly.

 The stage of the game. You may need to foul to try and win back possession and limit
the time running on the clock. Alternatively, passing the ball quickly and spreading out

Basketball will make it difficult for the opposition to foul you.

The Guide to Coaching Basketball website is a good place to look for more information
on basketball. You can link directly to the website via the weblinks on the student DVD.

Checkpoints ®o
Basketball
court Describe one defensive and one offensive strategy in basketball. Use the blank \
diagram diagram on the DVD to supplement your answer, or draw one yourself.

Cricket

See the DVD at the back of this book for an interview with Tom Moody. Tom Moody is
m the coach of the Western Australian cricket team, the Western Warriors. He also coaches
the Punjab Kings in the Indian IPL Cricket League. Before this appointment, he coached Sri

Interview Lanka and Worcestershire in English County Cricket.
with Tom Tom went to school at Guildford Grammar. As an Australian player, he played in eight
Moody Test Matches and 76 one-day games, including the 1987 and 1999 World Cup victories.

Set-play example
Bowling to an off-side field
Batsmen have strengths in playing shots to various areas. Great batsmen such as Mark
Waugh, Simon Katich, Zoe Goss and Sachin Tendulkar are masters at taking a ball off the
stumps and playing it into the onside field.

A team can employ one of two set plays against this type of player. They can either set
a tight leg-side field and then try to negate the strength by blocking scoring avenues, or they
can set a strong off-side field and try to tempt the player into hitting across the line. Let us
look at the second option.

1 The incoming batsman is identified as a strong leg-side player.

2 The field is set with three slips, a gully, point, cover, mid off, bat pad and third man. By
leaving a gap at mid on and on the leg-side boundary, it tempts the batsman to take a
ball from outside off stump and hit it into the leg side, where there are many scoring
opportunities. However, leaving the bat pad in place casts doubt in the batsman’s mind;
they could be expecting the odd bouncer. This will make them indecisive.

3 The bowler is required to bowl in a zone just outside off stump, just short of a length. Away-
swing bowling is encouraged, and occasionally taking a chance by bowling an off-cutter.

This set play is aimed at taking away the strengths of a player and forcing them to take
unfamiliar shots.

How the environment changes the tactics
In this case we will consider a major environmental factor: the effect of the wind. Bowling
teams need to consider wind direction when considering bowling changes and field placement.
If an off-spin bowler is bowling to a right-hander and the wind is blowing from behind

the batter towards mid-wicket from one end, the fielding team would be wise to do one of
two things:

* Move fielders into the deep mid-wicket region right on the boundary.

¢ Change the off-spin bowler to the other end.
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Figure 2.6 Cricket

set play bowling

to a strong onside

player

This is because the batter will be hitting the ball a long way as a result of the wind and
the spin on the ball. By switching the bowler to the other end, the batter will be forced to hit
into the wind, and will have less chance of clearing the boundary.

An attacking captain may allow the off-spin bowler to continue from the ‘dangerous’
end, and place an extra few players in the deep, to encourage the batter to take a chance. A
clever off-spin bowler may also bowl more topspinners, aimed at hurrying straight on at the
batsman and looking for a bowled or Ibw decision.

Response to a specific situation

In this example, the batting team has changed the batting order in response to a slow-scoring
start by the openers.

The fielding team has identified a weakness: the batter is hitting the ball into the air
when it is wide of off stump, and they regularly score many runs in that region. The bowler
can deliberately bowl wide of off stump to encourage the stroke, then pack many fielders in
the point, gully and cover regions.

This tactic has been used against former Australian great Damien Martyn. Martyn
was an excellent player square of the wicket, and this tactic slowed his run rate and led to
many dismissals.

The WACA, Cricket and Baggy Green websites are good places to look for more information
on cricket. You can link directly to these websites via the weblinks on the student DVD.

e e e e

Checkpoints o

Describe one defensive and one offensive strategy used in cricket. Use the ' =

blank diagram provided on the DVD to supplement your answer, or draw one Cricket

yourself. field
diagram

Physical Education Studies for WA 3A, 3B
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Interview

with Drew
Dubberlin

Golf

See the DVD at the back of this book for an interview with Drew Dubberlin. Drew is
currently head golf professional at Champion Golf Academy, Sembawang Golf Club,
Singapore. He attended St Mark’s Anglican Community School in Hillarys, Western Australia.

Set-play example

Figure 2.7 Golf set

play: getting the ball

in sight of the green

Catchy fact
The world's highest golf
course is the Tactu Golf

Club in Morococha, Peru.

Itis 4370 metres above
sea level at its lowest
point, which is almost
half the height of Mt
Cverestl

Every stroke in golf is essentially a set play. The loft in each club is designed to change the
distance and height of the hit; all the player needs to do is execute the swing and select the
correct club for the distance.

Imagine that a player has hit a poor tee shot and is off the fairway with no clear path to
the green for the next shot. A simple set play is to use a lofted club to chip out and leave the
ball in sight of the green, a full club length away. This will mean that when the golfer plays
the next shot, they will be able to accurately select, say, a nine iron to hit the shot from
120 metres out, and complete a full swing. This is less likely to result in an error than trying
to hit a low percentage recovery shot in an attempt to get near the green, leaving a short
‘feel’ chip in order to get near the hole.

How the environment changes the tactics

Hitting over a water obstacle

Few things are more challenging to a novice golfer than hitting over water, especially
on a short par three hole with no option to lay up or hit around the obstacle. However,
the problem is purely mental, as the hit relies only on a well-executed swing with the

Strategic and tactical development
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correct club, aimed in the correct direction. Thinking about the water before, during
or after the swing will lead to useless information cluttering the mind. This is the
difference between amateurs and professionals (except, perhaps, Greg Norman in the
1996 US Masters).

Response to a specific situation
Putting to force a playoff on the last hole

In this situation, the player hitting the critical last putt must have one thing clear in
their mind. They must choose the correct line, and then make sure the putt does not
finish short of the hole. Regardless of the lie of the green, any putt that does not roll
past the hole doesn’t have a chance to make it into the hole. The old saying ‘Drive for show,
putt for dough’ applies here.

The PGA website is a good place to look for more information on golf. You can link
directly to these websites via the weblinks on the student DVD.

Golf

Checkpoints ®o l O !
Describe one defensive and one offensive strategy used in golf. Use the blank @ Golf
diagram provided on the DVD to supplement your answer, or draw one yourself. diagram

Hockey
See the student DVD at the back of this book for an interview with Ric Charlesworth. Ric is a m

former Australian Women’s Hockey Coach, former Australian Men’s Hockey Team Captain,
former high-performance coach of the Fremantle Dockers and a former West Australian
Sheftield Shield cricketer. He is currently the coach of the Australian Men’s Hockey Team.

Interview
with Ric
Charlesworth

Set-play example
Many set plays in hockey are used when the attacking team has a free hit inside their
25-metre line. This could be from a free hit in field play or from a penalty corner.

Free hit just outside the ‘D’ on an angle
An attacker gives the ball a hard hit a couple of metres short of the near goal post. A player

Catchy fact

stationary near the goal post deflects the ball away from and across the goal towards the A ball hit from o short —
centre of the D. The striker has already moved from the top of the D into this position and corner con travel ot 160 ——
flicks the ball over the goalie. km/h. Players defending

It is important that attacking players try to take the defenders out of the centre of the the short corner wear

face masks, groin
protectors, shin pads
and cricket gloves.

D. Many defensive systems try to zone this area, to stop set plays of this type. It is important
to have players who can quickly adapt to the changing game environment they find

themselves in. They remove the face
. . masks and gloves
How the environment changes the tactics ofter the short corner i
completed.

The change to Supergrass synthetic-turf pitches has made hockey pitches all over the world
very similar, although playing in different cities and countries has a large impact.

The Olympic Games hockey matches are often held in quite hot environments, so most
countries prepare themselves for playing in the heat.

European hockey players use a more defensive style than the Australians. Australian
teams use the change in interchange rules to their advantage by having many substitutions,
which allows the players to perform at higher intensities for longer periods of time. The
Australian substitutions also make it difficult for other teams to know who their direct
opponent is.
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ISBN 8780170227124



Hockey

Hockey
field
diagram

Interview
with Jane
Searle
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Figure 2.8
Hockey set
play: free hit
outside the D’

The Hockey and World Hockey websites are good places to look for more information on
hockey. You can link directly to these websites via the weblinks on the student DVD.

P e
Checkpoints

Describe one defensive and one offensive strategy used in hockey. Use the i
blank diagram provided on the DVD to supplement your answer, or draw one
yourself.

& o

Netball

See the student DVD at the back of this book for an interview with Jane Searle. Originally
from Melbourne, Jane was a student at Our Lady of Mercy College in Heidelberg. She is a
former Australian player and was 1986 captain of the Victorian team who became National
Champions. She played primarily as a defender, playing goal defence,wing defence and
centre. Jane is the former coach of the Melbourne Kestrals.

Set-play example
Create space play out of defence
When the goalkeeper inbounds the ball from the baseline, the other players are trying to
create space for the pass to go into. It is important that players don’t lead into the space too
early, as this could allow their opponents to cover the space and intercept the ball.
The goal defence and wing defence work together to create the space. They can:
« use body position to hold their opponents out of the space
¢ lead forwards towards the goalkeeper, then double back into the

Strategic and tactical development
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Figure 2.9 Netball

set play: creating

space

Key

WA wing attack

GA goal attack

GS goal shooter
GD goal defence
WD wing defence

Catchy fact

Netball was invented
almost immediately
after basketball, when
James Naismith's
basketball sketches
were misinterpreted as
zones that players were
to stay within. Netball
was originally known as
women's basketball.

space split from each other and go wide

e cross over, hoping that their opposition players get caught in ‘traffic’

e screen one of the players, then move into the space.
If both the goal defence and wing defence are well covered, the centre will need to

get involved.

Things to consider with this set play:

¢ The goalkeeper has only three seconds to inbound the ball.

« Passing into the goal circle is dangerous; a turnover here will allow the opposition to
have an immediate shot at goal

* The opposing goalshooter may double-team either the goal defence or wing defence.

¢ The opposing centre might move into the defensive third to zone off.

 The goalkeeper can come back into play after inbounding the ball and be an outlet for
the second pass.

¢ The wing attack should be holding position so that they can run into space for the
second pass.

How the environment changes the tactics

National variations in umpiring

Umpires in New Zealand are much stricter on the contact rules than their Australian
counterparts, especially if the defender is behind their opponent. Australian umpires tend
to let the game flow a little more. With the introduction of the ANZ League, players need
to adjust on a week-by-week basis. Over time, the umpires will find common ground in
their interpretation of the rules.

Physical Education Studies for WA 3A, 3B
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Floor differences

Some floors are harder under foot than others, which may cause minor injuries to some
players. This can be an issue during tournaments, where players play games with only a
couple of days’ rest in between.

Defensive structure
In New Zealand, players tend to use a zone defence and look to intercept the higher lob
passes, whereas Australian players traditionally favour a one-on-one defence.

Flexibility of posts, how far the ball rebounds
Defenders and attackers both need to adjust for small changes in post flexibility and ball
rebound.

The Netball website is a good place to look for more information on netball. You can
link directly to the website via the weblinks on the student DVD.

Netball
m Checkpoints ®e
¢ ‘ ‘ 9 Describe one defensive and one offensive strategy used in netball. Use the @
Netbal L blank diagram provided on the DVD to supplement your answer, or draw one
yourself.
court
diagram

Soccer

See the DVD at the back of this book for an interview with Jamie Harnwell. Jamie attended
Carine Senior High School, Western Australia. He now plays with the Perth Glory A-League

C

Interview Soccer Club, and runs Jamie Harnwell’s Soccer Academy.
with Jamie
Harnwell Set-play example

Long throw in to near-post header

Many sports have great opportunities to set up routine plays from inbounding the
ball. In soccer, the long throw can be effectively used to create a scoring opportunity.
If a team has a player who can accurately throw the ball 20 metres, this play can been
highly successful.

In the 2008-09 season, Stoke City used this play with Rory De Lap, who was able to
throw the ball 45 metres with extreme pace. The flat trajectory of a thrown ball is ideal, as it
allows pace to be generated from the first header at the near post. Stoke City used this tactic
to score crucial goals against the top teams, even after the tactic was heavily publicised. Rory
De Lap could actually throw the ball so far that Stoke City even employed the tactic from the
half-way line.

The great advantage of this play is that there can be no offside immediately from
a throw in. This spreads the defence, and allows depth in attack. It also takes away the
empty area that is normally in front of a goalkeeper, caused by defence players pushing the
forwards out by using the offside trap.

The main principles are as follows.

P

Jamie
Harnwell

1 The thrower holds the ball until all players reach their set positions. They usually set up a
tall player at the front post, then have several players positioned for incoming runs for the
second ball. The thrower aims the throw at the target player at the front post. Then one
of two things can happen.

2 The goalkeeper can be drawn to the front post in case the forward decides to head the ball
directly at the goal. If so, the target player should redirect the ball back across the goal to
the hot spots that players are running into. Generally one of these players will be directly
in front of goal, and another is running towards the rear post for a longer flick. Teams use
a signal to indicate which option they will use.

28 Strategic and tactical development
ISBN 9780170227124



Figure 2.10 Soccer set
play: the long throw

Catchy fact

The 1979 Scottish Cup
tie between Falkirk and
Inverness Thistle was
postponed 29 times
because of bad weather.

3 If the goalkeeper does not cover the front post direct attack, the target forward needs a
call, or perhaps decides that the speed and trajectory of the throw will allow a powerful
header. In this case, the forward should go directly at goal.

In general, the idea is to create a chance by using the rules to extend field position. Also,
if the first ball is played across the goal face, confusion is created by attackers making staggered
runs into the danger areas created. Some teams have refined this strategy further by setting
screens to allow attacking players a clear run without a defender checking them closely.

How the environment changes the tactics

Extremely poor pitch condition
The general principle in soccer is to ‘play the ball to feet’. This ensures that the ball is easy
to control and pass without needing to calculate bounce. When the surface of the pitch is
uneven, playing the ball along the ground, especially in defence, may cause the ball to bobble
or skip over the foot of the player attempting to trap it. Attackers will encourage midfielders
to play long balls in the air into dangerous attacking positions, to increase the chance of a
fickle bounce causing a mis-trap by a defender. Defenders should clear the ball rapidly from
defence in a more direct route, to quickly improve their field position.

The Expert Skills website is a good place to look for more information on soccer. You
can link directly to the website via the weblinks on the student DVD.

P e
Checkpoints

Describe one defensive and one offensive strategy used in soccer. Use the
blank diagram provided on the DVD to supplement your answer, or draw one

Soccer
skills

€ Soccer
yourself. field

diagram
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Softball

See the student DVD at the back of this book for an interview with Kere Johanson. Kere was
WALIS softball head coach 2002-2009, 2004 Olympic Games assistant Australian coach for

the silver-medallists, and Western Australian head softball coach. He played in four world
championships with the New Zealand Men’s Softball Team.

Interview Set-play example
Using a bunt to advance the runner on first base

with Kere
Johanson

Figure 2.11 Softball
set play: using a bunt
to advance the runner
on first base. If the bunt
is perfect, the batter will
also make first base.

The batter hits a bunt along the line towards third base, ideally travelling halfway down
the line. This should allow the runner at first base to easily make second base. If itis a
perfect bunt, the batter might even manage to reach first base. This tactic is often used
against a pitcher who is hard to get a safe hit on, or if you are hitting into a very strong

breeze.
Things to consider before using a bunt:
—] Catchy Fact o How close the third base is to the infield
— | The fastest softball « The ability of the batter

pitchers throw the ball If it is not a forced play, i.e. there is a runner on second base but no-one on first base,
at about 130 km/h. This

equates to o reaction the batter can bunt down t.he first-base line and s.acnflce their own position to advan'ce the
time for the batter of runner to third base. Bunting the ball along the line towards third base often ends with the
0.341 seconds. batter out at first base, as the first-base player collects the ball and throws it to the pitcher,

who is covering first base.

How the environment changes the tactics
The pitcher

The greatest environmental influence is the pitcher: are they pitching a certain type of ball?

30
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The state of the game

The second influence is the state of the game, as it will dictate if a player steals, bunts or

hits. The dimensions of the diamond are always the same; however, the distance to the

home-run fence can vary considerably. This influences the success of particular hitters. It

certainly dictates the direction of any hit, depending on which runners are on the bases.
The Softball website is a good place to look for more information on softball. You can

link directly to the website via the weblinks on the student DVD.

e e e e e e

Checkpoints

Describe one defensive and one offensive strategy used in softball. Use the
blank diagram provided on the DVD to supplement your answer, or draw one
yourself.

Squash

See the DVD at the back of this book for an interview with Mike Cornish. Mike is state
coaching manager with Western Australian Squash, and high-performance coach for the
National Talent Squash Program. Mike was a student at Applecross Senior High School.

Set-play example

Using the side walls and establishing front position

Once a rally is underway, elite players tend to keep driving the ball down the side walls and

relatively deep. It is crucial to gain front position and try to maintain it until your opponent

drops a line drive a little short. It is then easy to boast the ball off the side wall into the front

Softball
field
diagram

Softball

Interview
with Mike
Cornish

boast
a shot that hits a sidewall
or backwall before hitting

the front wall

Figure 2.12 Squash

set play: boast the ball

off the side wall to

make your opponent
run further A, B and
C are drives down the
line in a rally. Once
you have secured the
front position, boast
the ball off the side wall
into the front court.
This obstructs your
opponents vision and
presents the longest
diagonal to run to
retrieve the next hit.

Catchy fact

Heather McHay enjoyed
a period of unparalleled
squash dominance.

In a career lasting 20
years, where she was
RAustralion champion 14
times and Rritish Open
champion 16 times,

she only ever lost two
matches.
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Squash

Squash court
diagram

Interview
with Bill
Kirby

P

opposite corner. This creates the longest possible distance for your opponent to cover to
retrieve the ball from the front court. Hopefully this will set up the winner!

How the environment changes the tactics
There are a few environmental considerations:
¢ 'The air temperature and bounce height of the ball
 The size of your opponent (a physical obstacle)
¢ The humidity in the court
 The lighting
¢ Your opponent’s tactics
The Squash Game and World Squash websites are good places to look for more

information on squash. You can link directly to these websites via the weblinks on the
student DVD.

ol

@

Checkpoints

Describe one defensive and one offensive strategy used in softball. Use the
blank diagram provided on the DVD to supplement your answer, or draw one
yourself.

Catchy fact

Between 1938 and
1952 many breastroke
swimmers swam using

a butterfly arm stroke.
Butterfly became a
stroke of its own in 1952
and breastroke rules

were changed.

Swimming
See the DVD at the back of this book for an interview with Bill Kirby. Bill Kirby currently
runs his own swim school business, named Kirby Swim, which has three metropolitan
centres and one in Mandurah. Bill was a student at Prindiville College and Christ Church
Grammar School. He also has a Bachelor of Science in Human Movement from the
University of Western Australia.

Bill was a gold medallist in the 4 x 200-metre relay at the 2000 Sydney Olympic Games.
He broke six world records in various 4 x 200-metre teams, spent nine years as a national
swimmer, and was Australian Butterfly Champion three times.

Set-play example

Swimming is a sport where each athlete generally swims their own race. Sports such as
swimming, which have a limited number of variables, often use simpler tactics based on
physiology. Following is an example for backstroke.

100-metres backstroke
Backstroke involves the following elements:

1 Push of the wall, then swim 15 metres underwater holding a strong streamlined position
and doing hard, powerful kicks.

2 Build pace through the first 50 metres, making sure not to go so fast that you will fatigue
on the return lap. Although this is a sprint, the pace for the first 50 metres still needs to be
controlled. The energy system used in this race is very similar to that used in a 400-metre
race on an athletics track.

3 Turn hard and explode off the wall.

4 Sprint home!

How the environment changes the tactics

The environment has little impact on swimmers, as all pools at international level are
designed to the same standards. At the Bejing Olympic Games, the swimming finals were
held in the mornings, and this could have influenced the pace some swimmers swam at
during the previous night’s heat.
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Figure 2.13

Swimming
set play:

100-metre
backstroke

L LS S S e 2L S =2 R .

Swim underwater for 15 metres « ’v':-:j; %i» Build pace

==

e - Sprint home - 4—@

Explode off the wall

The Swimming Western Australia website is a good place to look for more information
on swimming. You can link directly to the website via the weblinks on the student DVD.

P

Checkpoints

® o
Describe one defensive and one offensive strategy used in swimming. Use the @
blank diagram provided on the DVD to supplement your answer, or draw one

yourself.

Tennis

See the DVD at the back of this book for an interview with Dave Culley. Dave was a student
at Christchurch Grammar School. He is a former state number one player and tennis
professional. He is currently the coach at Cottesloe Tennis Club, and president of Tennis
Coaches’ Association of Western Australia.

Set-play example
If your opponent has a big serve but is not particularly mobile, chip the ball and charge the
net, forcing your opponent to make the play.

This tactic is good against a serve that is difficult to return. By concentrating on just
getting the ball back to the middle of the court, you are not trying to win the point on the
return of service.

Aim to hit the ball into the middle of the court and to the feet of the opposition player
as they approach the net. By placing the ball in the middle of the court, it limits the angles
your opponent has to hit the ball past you. If you get the ball to your opponent’s feet, you
can then become the aggressor and charge the net. Because the ball is low at their feet, they
will hopefully will hit a high volley or half-volley.

Things to consider before using this tactic:

 The volleying ability of the opposition.
¢ The playing surface. On a clay court, the ball will most likely bounce up and sit there
waiting for your opponent to smash it back at you, so it might not be a good tactic. On

a grass court, it can be an excellent tactic as the bounce is quite variable, thus making a

half-volley more difficult.

e It can be an excellent tactic if your opponent is a weak at volleys, as they probably feel
uncomfortable playing at the net.

O

y

Swimming

Swimming

pool diagram

O

y

Interview
with Dave
Culley
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Figure 2.14 Tennis set
play: chip and charge

How the environment
changes the tactics

Catchy fact
Australion Todd Perry is
in the record books for
the longest tennis match
held at Wimbledon. The
match lasted 6 hours
and 7 minutes. The score
was 5-7, 6-3, 6-7, 6-3,
©3-21. Todd Perry and
his partner were on the
losing end after having
six match points.

Tennis
court
diagram

Tennis

Interview
with Matt
Bramford

34

Tennis is an interesting
sport when we look at the
environment. The court
surfaces of the four Grand Slam
tournaments are all different:
 Australian Open —
Flexicushion

 French Open — clay made
from crushed bricks (hence
the colour)

* Wimbledon — grass

» US Open — hard court

(Deco Turf)

The court surface has
an enormous impact on the
strategies and tactics required
for each event. From 2003 to
2008, Roger Federer dominated
men’s tennis, winning 14 Grand
Slams. However, he was unable
to win the French Open until
2009, as it requires a different
style of game.

Each player has different strengths and weaknesses, so this is the major factor in
deciding which strategies and tactics to use. Tennis players are not permitted to be coached
during the game, so they need to be adaptable in their thinking.

The Tennis and Tennis Coach websites are good places to look for more information on
tennis. You can link directly to these websites via the weblinks on the student DVD.

e
Checkpoints

Describe one defensive and one offensive strategy used in tennis. Use the
blank diagram provided on the DVD to supplement your answer, or draw one
yourself.

Touch football

See the DVD at the back of this book for an interview with Matt Bramford. Matt played touch
football at a state level from 1994 to 2005. He is currently the Barbarians’ mens’ open coach in
the National Touch League. Matt attended McCarthy Catholic College in Tamworth.

Set-play example
Making ground
Touch football is a game of field position, so most teams use the first three touches to gain
as much ground as they can as quickly as possible.

The first three touches involve using a pass and running straight forwards, with the
attacker initiating the touch on the defender and playing the ball as quickly as possible. This
is in an attempt to get the defenders offside. Because the defenders are running backwards, it
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attack

Figure 2.15 Touch
football set play: speed

is more difficult for them to move back into line. After gaining some ground, teams become
more inventive with their tactics, using wraps, switches, draws, crossovers, etc.

Things to consider before using this tactic:

Defensive teams will try to slow down this type of attack by having one defender
(a ‘bullet’) charge out of the line to limit the ground made.

This ‘bullet” defence can also open up holes in the defensive line.
The speed of the of play of the ball is critical.

Short passes are needed so that the ball is not in the air for too long.
The attackers must hit the ball at pace.

How the environment changes the tactics

information on touch football. You can link directly to these websites via the weblinks on the

Running into or against the wind is a key factor in how quickly you can get a team offside.

A team that attacks the line quickly will have large holes, and you might need to have a
specialised attack to work against this tactic.

Limit the number of passes on a wet day to reduce the chance of error and the
likelihood of a turnover.

Use the interchange more on hot days, so that players have an opportunity to recover
and cool down. This is particularly important in tournaments, where athletes will be
backing up and playing each day.

Different surfaces require different footwear. Agility games require good balance,

so different footwear might be required for different types of grasses. This is very
important in the wet. Remember, you should not have footwear with too much grip, as
this can result in injury — especially at the knee joint.

The Touch West and Touch New Zealand websites are good places to look for more

student DVD.
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Catchy fact

Touch football was
originally used as a
training technique for
Rugby League players.
Competitions began in
the late 1970s, when
people were looking for
safe rugby competitions.
Touch football in Australia
has over 500 000
registered players.

Touch
football
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Checkpoints ®e

Describe one defensive and one offensive strategy used in touch football. Use @
the blank diagram provided on the DVD to supplement your answer or draw
one yourself.

O

Interview
with Gavin
Lewis

Figure 2.16 Spiking in
volleyball

i

libero

a specialised defensive
player who always stays in
the back row

Volleyball

See the student DVD at the back of this book for an interview with Gavin Lewis. Gavin
has been the coach of various Western Australian women’s volleyball teams. He attended
Corpus Christi College.

In its simplest form, volleyball is about either getting the ball to ground on the opponent’s
side of the net, or forcing the opposition to put the ball out of court. Everything else stems
from these two ideas.
In volleyball it is necessary to look at the known strengths and weaknesses of the
opposition. Consider questions such as the following.
« Do they have one or more tall, powerful hitters?
Do they have specialist setters?

Do they use a libero effectively, or at all?

Set-play example

Using a specialist back-court spiker

The standard play in volleyball is to receive the serve using a dig, then forearm pass the
ball to the player in position three, who sets it to either position two or position four. In
the majority of cases, the setter will play the ball to the forehand hitter in the front row.
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The forehand hitter is the player who receives the ball from the preferred hitting side of their
body. This will mean that the ball does not have to cross the hitter’s body before they can
spike it, and makes execution of the skill slightly easier.

Most teams aim for 50 to 70 per cent of all sets to go to the player in position four,
provided that all players are right-handed. This is especially true if there is a power hitter in
position four.

This standard offensive set play is predictable, and allows the opposition to set up
regular effective blocking defence. There is the need to have a variety of set plays to negate
this. For example, the back-court spiker can be used in a set play to provide variety in attack.
This will be even more effective if there is a power hitter in the back court in position five or
position one.

The basic play remains the same initially:

1 The dig from service reception is still played to position three, in the centre of the
front court.

2 The setter at position three is then provided with two dummy-run hitters coming through
in the first wave of hitters, in order to distract the blockers.

3 The setter will set the ball further off the net than usual, and generally a little higher. If
the opponents have big solid blockers on that side of the court, then the setter should
keep the ball even further off the net to take away the blockers’ effective angles, and make
it more difficult for them to time their jumps.

Figure 2.17
Volleyball set play:
second-layer back-
court spiker

Catchy fact

Cuban volleyball star
Leonel Marshall has

a vertical jump of 127
centimetres. Check him
out on YouTubel
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court
diagram
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4 Meanwhile, the outside back-court players in positions five and one circle around behind the
first-wave hitters and jump from behind the attack line to offer second-wave back-court hitters.

The preferred option is position five, if all hitters are right-handers with similar spiking
ability. If position one has a big spiker, then they can be an excellent option — and a little
unexpected.

How the environment changes the tactics

Volleyball is mostly an indoor game, so environmental conditions are normally limited to
factors other than weather or heat.

The opposition
The environment includes the opposition. If the opposition has a power hitter in position
four hitting on their forehand side, a different blocking set-up might be preferred, such as
using ‘read blockers’. This involves using three blockers who attempt to watch the ball as
it comes off the setter’s hands, to predict where the spike is coming from. Where there is a
probable hitting option for the opposition, designated blockers may be used. This is when
the blockers are simply assigned a place to go to in response to a predictable pattern. This
means the blockers do not need to read the set, they simply run to pre-determined positions.
The Volleyball WA and Volleyball Australia websites are good places to look for more
information on volleyball. You can link directly to these websites via the weblinks on the
student DVD.

Checkpoints

® o
Describe one defensive and one offensive strategy used in volleyball. Use the @
blank diagram provided on the DVD to supplement your answer, or draw one

yourself.
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Transfer of learning

A sportsmans night
is when a whole lot
of people who aren't
any good at sport
come to listen to
people who used to
be good at sport.

Damian Callinan, 2001

transfer of learning
transfer or shift learning
or training from one task
to another

motor pathway

the course followed by
a nerve impulse from
the brain to an organ or
muscle

kinaesthetic
awareness

an individual's awareness
of their body parts in
relation to each other
and space

Catchy fact

Golf is the only sport
that has been played on
the moon. On 6 February
1971, astronaut Alan
Shepard hit a golf ball.

40

Transfer of learning
ISBN 8780170227124

What is transfer of learning?

Transfer of learning refers to the relationship between skills from different types of
sporting activities. If coaches are aware of the skill transfer between specific sports, they
can streamline the learning process using motor pathways that are already well established.
However, the amount of skill transfer can also be negatively affected by contrasting

motor pathways, and by ingrained movement patterns that prevent a new skill from being
learnt easily.

Transfer of learning, according to the traditional view, can only occur when the
new activity and the old activity are almost identical in nature. There will be transfer of
learning if a tennis player who can hit a topspin forehand is then taught to hit a topspin
lob. As you will discover later in this chapter, a tennis player attempting to learn a squash
or badminton forehand will not gain the same benefit from established motor pathways.
Research indicates that there is little transfer between some skills that appear to be
very similar. The actual motor pathway for hitting a baseball and a cricket ball are quite
different. Would we expect a cricketer to hit a baseball well? Not from a technical point of
view, but findings from some more modern theorists suggest that the cricketer would still
hit the baseball successfully.

The idea that skills need to be almost identical before they can be transferred would
appear to be at odds with many of our sporting beliefs. For example, the boy who is good
at Australian Rules football and adapts quickly to playing soccer; or the girl who is a state-
level netballer and also a highly skilful squash player. In truth, their general level of skill,
game play and kinaesthetic awareness is so much higher than the average person that their
competitive spirit and desire to win allows them to get involved in the play of any game.
They know where to go on the field or court to maximise their possessions. The skill
transfer is not direct, as the skills of soccer and football are so different, as are the skills of
netball and squash.

Historical perspectives

Thorndike’s identical elements theory (1901)

The Theory of Transfer of Learning was introduced by Edward Thorndike and Robert S.
Woodworth in 1901. They explored how individuals would transfer learning in one context
to another context that shared similar characteristics. Their theory suggested that transfer
of learning depends on the learning task and the transfer task being identical. Thorndike felt
that just because a person had a skill in one area, there was no reason to suggest that they
would have skills in any other area.



Schmidt and Wrisberg (2004)

Schmidt and Wrisberg (2004) proposed that the ‘identical” elements between activities can
be either:

movements

perceptual elements

conceptual elements.

This is an extension of Thorndike’s theory, as it is not just observable movements that
we must consider. The perceptual mechanism of recognising information, relevant cues and
having all the necessary information to respond effectively is also very important. Schmidt
and Wrisberg were moving on from Thorndike’s original proposal that transfer of learning
can only take place between identical movements. Sports performance is so much more than
just the technical execution of the correct skill.

Current directions: Abernethy, Farrow and Raub

Transfer of pattern recognition in team sports

Recent studies have drawn more attention to pattern recognition. Pattern recognition is a
player’s ability to see similar game-play characteristics between sports, and be in a better
position to respond in a new sport. For a netball player playing soccer for the first time, there
are notable similarities in patterns of play.

In both games, a ‘pass and move into space’ strategy will allow the ball to be moved
successfully towards the opponent’s goal. This is fundamental to both games. The netball
player would execute the soccer pass, and then move out from behind their marker into a space
where they could receive the ball back again. The transfer of learning has been enhanced by
pattern recognition. This is an obvious advantage in developing success more quickly in a new
sport, as it allows ‘anticipation’ of a response, based on previous similar experience.

This progression from Thorndike through to the current skill-acquisition theorists,
reinforces the need for looking beyond the ‘observable’, and delving into the cognitive
processes that underlie every movement. Unfortunately, it is easier to measure only the
output, as early researchers tended to do.

Modern theories offer up some excellent methods to help extend sports performance
using than just physical means. Let’s look at some of the more recent research.

Some interesting findings
Farrow, Baker and McMahon (2007) came up with some interesting findings regarding
birthplaces and birthdates.

Rural environments provide an ideal setting for giving young athletes a broad exposure
to many sports. This provides a greater possibility of the young athlete developing into
an elite athlete, especially in invasion games and net games. Exposure to a wide range of
activities with similar movements allows these individuals to acquire the skills needed to
quickly excel at new sports.

Elite performers are over-represented in birthdates in the first three months of the year
related to age cut-offs. This has real implications for administrators deciding on age cut-offs
in junior sport.

What researchers found is that individuals from the country are more likely to have been
involved in a wide range of activities prior to the age of 12. This means that they established
more motor pathways than children who participated in a narrow range of activities, increasing
their ability to solve future movement problems, even in totally new activities.

From this finding alone, primary-school students should be exposed to a wide range of
movement patterns if they are to maximise their sporting ability.

Skill to skill

Transfer of learning is traditionally referred to as “skill to skill’. Most coaches and athletes are
convinced that the links between sports are much closer than research has revealed.

perceptual
receiving information with
the mind or senses

conceptual

being able to cognitively
link similar movement
concepts

pattern recognition
a player’s ability to

see similar game

play characteristics
between sports

execute

complete; carry out
cognitive

the process of knowing,

something

understanding and learning
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Abernethy et al (2006), discussing players’ ability to locate team-mates, opposing
players, the ball, etc., reported that ‘experts characteristically outperform non-experts
on tasks that require specific patterns of play to be recognised or recalled’. Abernethy
also said that ‘skilled athletes in many sports act rather like intuitive biomechanists in
their understandings of the inherent relationships and predictabilities that exist within an
opponent’s movement pattern’. Put simply, this means that individuals who are good at sport
have the ability to quickly recognise familiar patterns of play; they have more options for
responding, because of the breadth of their previous experience.

Elite decision makers were interviewed on the types of activities they completed
in their childhood and adolescent years. Farrow and Raab reported that recent research
involving elite decision makers found the following:

Tt is thought that such information may shed some light on the types of activities that
should be practised if one wishes to become an expert decision maker.

“The same athletes Abernethy and colleagues tested on pattern-recognition skills
also completed developmental history profiles. Of particular interest was that the athletes
accumulated far less sport-specific practice (less than 4000 hours on average) prior to
reaching expert levels than the 10 000 hours that would be deemed necessary by the theory
of deliberate practice. In explaining this finding, it is critical to note that the number of
different sports these athletes participated in as a junior was inversely related to the number
of practice hours required to become an expert player. For example, one netball player only
detailed 600 hours of netball specific practice before being selected for the Australian team.
However, she participated in 14 other sports as a junior.

‘Based on such findings, it has been reasoned that participation in a variety of sports
before specialising can be advantageous to one’s development of expert decision-making
skills. Importantly, as highlighted in some research on Australian football, it’s not just any
sport. Rather, participation in sports that are conceptually similar to the one in which a child
wants to excel is more likely to generate the transfer of pattern recognition skill previously
described (as well as other capacities such as physical fitness). For example, expert decision
makers in Australian football were found to participate in a significantly greater number of
secondary invasion sports relative to non-expert decision makers. Invasion sports are those
much like Australian Rules football, which involve players running freely on a field or court
and being able, in some way, to directly challenge their opponents for possession of a ball.
This includes sports such as soccer, hockey and basketball.”

Farrow and Raab 2006, p. 140

P

Checkpoints

® o
1 After reading the above information from Farrow and Raab, design a @
brochure encouraging parents to get their children involved in community
sport. Focus on Farrow and Raab’s key findings.

2 Copy the following table and fill it in, using a list of ten of your classmates. Attempt to
categorise whether the sports listed would have a high, medium or low transfer to the
primary sport that each student normally pursues. (A primary sport is considered an
athlete’s main sport.)

Name | Primary | Volleyball | Basketball | Australian Golf Other
sport Rules football
Soccer Low Low Medium Low Futsal

a Did you rate more sports as high, medium or low in terms of transfer of skill?

b In the final column, select a sport that does have a high transfer of skill for that
student’s primary sport.

Transfer of learning
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Transfer of learning through patterns of play recognition

‘Recent research has revealed that the ability to recognise patterns of play may transfer across
team sports that possess a similar structure of play. Bruce Abernethy and his colleagues
examined expert decision makers from the Australian basketball, netball and hockey teams
and compared their performances on a pattern-recognition task with lesser-skilled athletes
from the three sports. Consistent with previous work, the experts recalled patterns from their
sport better than their lesser-skilled counterparts. However, when the experts from one sport,
such as netball, were tested on other patterns, such as basketball patterns, their recall was still
better than the non-expert basketball players. Such findings suggest that elements of pattern
recognition are general in nature and can transfer between sports.’

‘Tt has been reasoned that superior pattern-recognition skill provides a player with an
awareness of what a team-mate or opponent is likely to do next. The outcome of effective
pattern recognition is anticipation, or the capability to prepare a response in advance, based on
the information provided early in an event sequence. The capacity to anticipate is particularly
valuable in time-stressed sports for a number of reasons. First, in a situation such as the tennis
return of serve, it may be necessary to begin moving before an opponent has even struck the
ball in order to successfully intercept it. Second, it provides a player with more time to prepare
a response, which may increase the likelihood of executing a successful response.’

‘Finally, anticipation may also effectively reduce the expert’s information-processing
load. In summary, the net result of being an expert decision maker is to create the

Catchy fact
It takes about 3000
cows to supply enough

appearance of having all the time in the world with which to prepare and execute a response leather for a year's

in time-stressed situations by efficiently travelling through some or all of the stages of the production of American

decision-making process previously described.’ footballs to be used by
the NFL.

Farrow & Raab, 2006, p. 140

Saverio Rocca, the ex-Collingwood Australian Rules footballer, was drafted by the
Philadelphia Eagles, an American NFL gridiron football team. Rocca had finished his
AFL career, and been famous throughout his career for his huge kick; however, he was
perceived to be an inconsistent goal kicker.

The similarities between gridiron and Australian Rules football are almost
nonexistent. One isolated skill in the game is the high punt kick. The higher the kick, the longer
the ‘hang time’ the ball spends in the air. This maximises field position and gives the team a huge
advantage in the next play phase.

Rocca was successful in pursuing a gridiron career, and became a professional gridiron player,
making a final in 2009.

e e
Checkpoints ®o

1 Why should a new coach collect data from the playing group to ascertain @
past experiences in sport?

2 List all of your previous sporting experiences and four core skills from each
sport. Discuss which of the skills has a high or low degree of transfer between each
sport and within each sport.

From theory to practice

Transfer of learning from theory to practice has become a significant tool in developing
an athlete’s ability to improve their decision-making skills. Elite sporting organisations
recognise that there are huge benefits in spending time in the classroom attempting to
streamline the learning process.
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processing
taking in information

output
outcome, or action

strategy
overall plan for achieving
success

visual-perceptual
training program
specific training to develop
visual awareness of clues
given by the opponent,

to help streamline the
decision-making process

This is particularly important when it comes to developing strategies and tactics that
are critical in achieving the team’s goals. The main task for the coaching staff is to make sure
the theory information is specific to achieving the desired outcome.

The Australian Cricket Team is famous for its use of theory discussions prior to play, as
a way of formulating plans and specific tactics to achieve the desired outcome. At one stage
the Australian Cricket Team was accused of deliberately leaving a game plan at the door of a
New Zealand cricket official, in an attempt to confuse the opposition.

These theory sessions allow the team to discuss possible game scenarios that, should
they arise, require specific responses known by the whole team. When the given situation
arises in the game, the players in the key roles know the suitable response from their theory
session. More importantly, the whole playing group knows the response, and they are one
step ahead of the opposition in knowing what is going to happen next.

Using the information-processing model, the team has reduced the number of options
available at the processing stage, which allows them to focus on the predicted output. This
allows them to attend to only the relevant stimuli. As with all strategies and tactics, the
final controllable item for the team is the execution of the output. This is called the Input—
Processing—Output-Feedback model.

If the player cannot ‘execute’ the strategy, then the transfer from theory to practice has
actually reduced the effectiveness of their response.

Tennis players use the term ‘execute’ regularly in pre-game and post-game press conferences.
They are acknowledging that they have a theoretical strategy, and provided that they can execute
(or carry out) the skill as planned, they will have done everything possible to achieve the desired
result. The player will then rely on the opponent’s response to determine success or failure.

The transfer from theory to practice depends greatly on the way the information is
delivered, and its specific application to the performance.

As with any teaching, the delivery will use multiple delivery platforms; for example,
video footage of opponents, video of own performance, whiteboards, playing-field
templates, Internet research, reading, discovery, etc.

Video training to enhance perceptual awareness
and decision making

Visual-perceptual training programs are designed to improve the athlete’s ability to recognise
key elements and cues that may improve performance. Experts and novices have different
interpretations of the same situations and stimuli, so it is beneficial to target this area in
order to improve performance. Video has become a powerful tool in attempting to have
athletes identify critical postural cues and patterns of play. Sports-specific training attempts
to replicate or simulate the decision-making conditions of the actual skill as it occurs in the
game. Future directions of off-court training are somewhat experimental, and clear links
have not yet been fully established. Only recently, research has focused on this issue and
available evidence suggests transfer does occur.

The main findings of recent research are that off-court training of a non-physical
nature can have a noticeable effect on performance. This suggests that when conditions set
up by the coaching staff are correct, the transfer from theory to practice is another key tool
to extending athletic performance (Farrow, Baker and McMahon, 2006).

Excerpt from an interview with West Coast Eagles coach, John Worsfold.

What about transfer of learning and transfer between activities? Do you ever steal ideas or look
at other sports and really go into detail about what their strategies and tactics are and talk to
their people?

Yes, we do. Really just to get an understanding of why they do it, what is it about their game
that allows them to do it, and can it be transferred to AFL. You spend a lot of time talking to them
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and researching it and it might not be relevant at all, or you might pick up bits and pieces. We try and
research everything from the way they develop their players off field to their on-field strategies. Really
anything that they’re doing and we could do better, we try and find out if anyone is doing something that

will make our program better.

Coaches crossing codes
by Paul Roos

Basketball is a real passion of mine. I grew up playing
the sport and I still watch it very closely. I'd love the
opportunity to one day work with Brian Goorjian and
the Boomers — post-football, of course.

Im fascinated by American sport and have been
fortunate enough to spend a little bit of time over
there throughout my career, gaining an insight into
how professional teams run their operations in the
United States.

My wife is American and after I hung up the boots
I lived in the United States for ten months. During
brief visits to the Chicago Bears, Chicago Bulls, the
San Francisco 49ers, the Denver Broncos and the LA
Lakers, I was able to go through facilities and witness
the professionalism of those organisations. It was
fascinating stuff. At the Chicago Bears, I marvelled at
the extravagance of the facilities as I wandered through
an $80 million complex. I couldn’t help but compare it
to how we do things back home in our great game.

However, while most things in US sport might be
bigger — especially the money involved and the media
attention - the principles of each sport remain the
same. That especially extends to the players and the
coaches. During the week, they all prepare and plan to
get the best out of themselves for every match. This has
always been the case in the AFL, or VFL as it was many
years ago.

What has changed in our game, however, is the
amount of money and the level of professionalism. One
only has to look at our own coaching structures — and
the way the AFL has evolved - over the past 20 or 30
years to see what I am talking about.

The days of the senior coach, who maybe had one
assistant helping him out, are long gone.

A quick glimpse in a coaches” box today shows the
senior coach surrounded by three or four assistants.
There might be also one or two others helping on match
day. The senior coachs role - especially during the
week - is more widespread these days than ever before,
and he needs to have a variety of skills to be good at
his job. It’s easy to look at an AFL coach’s resume and

KEEP I'I"

Figure 3.1
Paul Roos

simply see ‘senior coach’ I think a lot of people wouldn’t
know exactly what a coach does.

But our roles extend to teaching, as well as
promoting leadership and management, among other
skills. While some of these skills might also make
us suited to the corporate industry, I think its also
reasonable to suggest wed be of use at other sporting
organisations. We just happen to be coaching football.
And coaching, after all, is about getting the best out of
people.

It’s for this reason I believe a good coach - either
from the AFL, NFL or NBA - would have something
to offer any other professional sporting organisation
anywhere in the world. Yes, the game expertise
would come from the coaches who have been around
that particular sport their whole lives, but surely a
successful suitably-qualified coach has the skill set
to bring something to the table at any elite sporting
organisation?
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The sporting landscape is always developing and
clubs are always moving with the times, looking to
gain an edge over their rivals. In the future, striving for
an advantage might be gained as much in intellectual
talent as on-field.

What will the coaching structures look like in
another ten or 15 years? Could a Phil Jackson type from

the LA Lakers be helping out an AFL club? Or will a
Bomber Thompson be asked to assist an NFL club? I
think every AFL coach could offer something, whether
it be in terms of leadership or management style. The
opportunity for crossover, and for coaches to share
their knowledge, is enormous.

www.afl.com.au

Catchy fact

At the 1993 American
Basketball Conference
playoffs, Michigan State
Spartans were playing in
the championship game
against North Carolina.
With 11 seconds left

in the gome, Michigan
had the ball and was

in position to tie or

go ahead. Michigan's
Chris Webber called a
time-out to set up a last
second play. It seemed
like a good ideq, except
that the Spartans had no
time-outs left. UWebber
was given a technical
foul for calling a time-out
his team didn't have.
North Carolina sank the
two technical foul shots
and Michigan lost the

championship.
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Coursework

1 Examine how pattern recognition in one sport can improve learning in a
different sport.

2 Choose two other sports that you are familiar with, and explain cross-
training potential in mixing skill sessions to gain suitable transfer.

From training to competition

In transfer of learning, specificity is the key to making the demands of training mirror the
demands of competition. A coach must identify the key traits of successful performance in
game play, then attempt to replicate this on the training track. The most effective way of
developing an athlete’s ability to improve on-field sports performance is to dissect the game
and allow the athletes to develop their own strategies for decision making in a variety of
game-like situations.

Research suggests that athletes who explore through self-discovery do better than those
who are simply instructed how to solve a given problem.

Specific training is aimed at having the athlete develop a variety of movement
responses to any given situation or stimulus. Transfer of practice from training to the game
depends heavily on the similarity that exists between the two, so the coach must try to make
training closely resemble a game. However, if training is simply game-play, there can be too
many “uncontrollables’ to allow specific learning.

Most importantly, any improvements in decision making arising from training must
translate to improved sports performance. Coaches must always have in their mind that
athletes are all individuals, and they all have preferred learning styles. This is the difficult
balance a coach must achieve.

As Farrow and Raab put it: “The training principles of volume, frequency, intensity and
overload are manipulated so that a progressive training effect is generated over time. The
recipe of becoming an expert decision maker, in our opinion, is to systematically combine
on-court training focusing on the execution of what and how decisions with off-court
training. That is, all steps of the decision-making process, particularly the components of
generate, consider and select, should be part of both types of training, though not necessarily

presented in an explicit manner’.
Farrow & Raab 2006, p. 151

Farrow and Raab point out that real transfer gains can be made from training

to competition in terms of improving decision making. Looking back at the
Input—Processing—Output-Feedback model, we need to look at intervention at any
or all of the stages if we are to maximise performance. The idea that significant gains
can be made at the Input and Processing stages can be a huge benefit to forward-
thinking coaches.



e
Checkpoints

®e
1 Design a training session for a sport of your choice that would maximise @
transfer from training to competition. Describe how you would set up each
activity and the outcomes you hope to achieve.

2 Select a sport and explain in detail how you could speed up cue detection in two
vital skills.

The effects of transfenr
of learning

We have established that transfer of learning has the potential to fast-track an athlete’s skill
development. In other cases, it hinders progress significantly. There are three main aspects
to this:

o Dositive transfer
e Zero transfer

e Negative transfer

Positive transfer

Positive transfer occurs when two sports or skills have similarities in basic technique that
would benefit a performer in each.

Football and soccer

Football and soccer involve similar skills, in kicking an object of similar weight. Some people
argue that the swing pattern of the leg is different enough in each sport to cause some amount
of negative transfer. However, if you were to compare the ability to impart maximum force on
the ball at impact, you would expect that a player from either sport would have a considerable
advantage over someone who was not from the background of a kicking’ sport.

Former West Coast Eagle Peter Sumich is one elite-level AFL player who kicked with a
soccer-type swing pattern, yet easily succeeded at the highest level. Although this resulted in
a kick that bent in flight, it was generally consistent and could be allowed for when aiming.

Zero transfer

Zero transfer is when there is no relationship at all between the two sports or two skills.

Soccer and golf

Soccer is a basic kicking game, with foot—eye coordination and a relatively large object to be — —
struck. Golf is one of the most difficult hand—eye coordination sports; it involves using a long, ﬁﬂgg'g:g&gcg'mt'ﬁg
rigid-shafted club to strike an object that is only centimetres in diameter. Aside from a very a body part or striking
loose connection between both sports relating to coincidence timing, a soccer player hoping to implement at the correct
gain a skill benefit from being involved in golf would receive no perceived benefit. moment

Michael Jordan, the greatest basketball player of all time, retired from the NBA to
pursue a career in professional baseball. After spending a great deal of time and
effort trying to make it to the big leagues, Jordan gave up. This failure was such big
news that it became the theme for a book: Why Michael couldn’t hit. But in reality,
as all movement theorists agree, there is zero skill transfer between the two sports.
One is an invasion game; the other is a striking and hitting game. The pattern recognition of similar
situations in these sports is nonexistent.
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Negative transfer

Negative transfer occurs between sports where there are fundamental differences in a key
technical element, which might be considered critical to displaying good technique.

Tennis vs squash

An elite-level tennis player would have been taught from an early age to keep a firm wrist at
impact in a traditional topspin forehand. This is partly due to the weight of the racquet and
the ball, which is significant. If the same player was regularly playing squash with a friend
and being coached, the teaching point for a squash forehand would be to roll or flick the
wrist at impact on the forehand side. This extra segment of action helps impart maximum
speed on the squash ball, and is mainly possible due to the lighter, shorter racquet and a
lighter, smaller squash ball.

This direct contrast of fundamental movement patterns would indicate a negative
transfer at the elite level, and most coaches would discourage the practice.

Cricket vs golf

In principle, cricket and golf have a lot in common, as they both require striking an object.
However, cricket requires bent arms at the elbow in a cradling effect, to keep the front elbow
high in a drive and present a suitable bat face to play the ball along the ground. The golf
swing requires a very straight elbow in the backswing and at impact to maximise the chance
of contacting the ball. The actual motor pathway of striking a cricket ball may be at odds
—| Catchy fact with a golf swing, as the collapsing of the elbow in the cricket backswing would be difficult

— | The Scottish government t0 eliminate from th If swin
—1 banned golf in 1647. oe e from the golf swing.

Find out why. Famous examples of zero transfer

During the 2005 tennis season, Australian tennis player Scott Draper proved that golf and
tennis, although an unlikely pairing, could be played at an elite level — even on the same day!
Draper won the Grand Slam Doubles Title and played in a professional golf tournament in the
same week.

The skills of these two sports have an extremely loose link, with one being coincidence
timing of a moving object, and the other being static timing in striking a stationary object.
Transfer of learning would struggle to explain the reason for reaching such a high level in both sports.

KEEP IT ‘

Figure 3.2
Scott Draper:
Tennis and golf
professional in
the same week!

Nova Perris-Kneebone made a more usual choice with her combination of sports at
Olympic level. After winning a gold medal in women’s hockey at the 1996 Atlanta Olympic
Games, she then won two gold medals at the 1998 Kuala Lumpur Commonwealth Games
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in the 200-metre sprint. Her ability to strike a hockey ball had no direct relationship to
performing at such a high level as a short-distance runner; however, her genetic makeup and
work ethic could be key factors.

Figure 3.3 Nova
Perris-Kneebone
represented
Australia in hockey
and athletics

How does transfer of learning improve
skill execution and movement efficiency?

If we have performed a similar skill in the past, we have the basic movement programs
already established in our long-term memory. The research considered earlier in this chapter
has made us aware of the need to use the transfer of learning to intervene in the Input—
Processing—Output-Feedback model.

Consider the case of an AFL ruckman who has come from a basketball background as a
junior. If he were also from the country, where he had a wide exposure to many sports, there
are excellent transfer potentials. A coach would look at skill-to-skill training to competition
and theory-to-practice in order to extend the ruckman’s performance. The intervention from
the coach could occur at any stage in our model

e Input: Training the body to be better equipped to identify correct stimulus. This would
be enhanced by exposure to movement patterns from other sports

e Processing: Improved decision-making options available. The number of established
motor programs in the long-term memory is greater because of movement patterns
recognised from other sports

¢ Output: More available movement patterns to be drawn on and adapted

In essence, the athlete exposed to a broad range of prior movement experiences will
have the advantage in recognising similar occurrences from other sports, allowing a less
cluttered process of response.

Many of us think of Don Bradman as being only talented in the area of cricket. His
batting average of nearly 100 runs per innings defies belief. Yet Bradman was also talented
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—1 Catchy fact

— 1 In the National Hockey
—| league in the United
States, home teams
wear white jerseys and
visiting teams wear dark
jerseys. That's because
back in the 1960s, the
league figured it would
be more difficult to keep
white uniforms clean
while players were on
the road.

at many other sports, including tennis, golf and billiards. Farrow and Kemp (2003) reported
Bradman’s greatest advice on transfer of learning to be:

‘T would counsel every child who is interested in batting to play with a ball at every
opportunity. Whether it be a golf ball, tennis ball, baseball or any other kind doesn’t matter.
It will help train the eye and coordinate brain, eye and muscle movement.’

Farrow & Kemp 2003

It’s ironic that after so many years of scientific research into improving human
performance, the modern-day movement experts still agree with Bradman’s advice!

Crossover between sports

Table 3.1 shows data on players involved in multiple sports at junior level. This data shows us
the total number, as well as the percentage of children playing no sport, and the percentages
of children playing one, two or more than three sports.

Table 3.1 Number of organised sports played, by gender (2006)

Number of

organised sports Males Females | Persons | Males | Females | Persons
played, by gender (°’000) (’000) (’'000) % % %

0 425.4 548.2 973.6 31.1 42.2 36.5
1 440.6 425.6 866.2 32.2 32.8 32.5
2 314.2 222.9 537.1 23.0 17.2 20.2
3 or more 186.4 101.4 287.8 13.6 7.8 10.8
Total 1366.7 1298.0 2664.7 | 100.0 | 100.0 100.0

ABS 49010, April 2006 * Children’s Participation in Cultural and Leisure Activities,
Australia” © Commonwealth of Australia, 2006

e
Checkpoints

®a

b

3 Does this data predict good or bad numbers of prospective elite athletes, based on your
understanding of transfer of learning?

1 What conclusions can you draw from this data regarding the state of our
sporting nation?

2 How could you use this data to argue your case for helping to promote
junior sport?

Coursework

Equipment

Basketballs, bucket or hoop, tennis balls, markers, medicine ball, cricket
bat, tennis racquet

Procedure

1 Students set up markers and a bucket or hoop five metres apart, then
have ten trials at each of the following:

a Using the cricket bat and attempting to hit the tennis ball on the full
into the target

b Using the cricket bat and attempting to hit the basketball on the full
into the target
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c Using the tennis racquet and attempting to flick the tennis ball
on the full into the target: no hitting allowed

d Using the tennis racquet and attempting to flick the basketball
on the full into the target: no hitting allowed

Cumulative successful attempts

10 A

Attempts

Trials

2 Graph the results on a trial-by-trial basis, using a colour code
for each trial. Each successful attempt is added to the previous
attempt, to create a cumulative total.

3 What trends regarding transfer of learning can you draw from
this data?

4 From your knowledge of transfer of learning, use a sport of your
choice to suggest and justify three types of cross training you
would recommend to a coach for gaining maximum benefits.
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_ _TEST YOUR KNOWLEDGE

>> multiple-choice questions

{li

1 A tennis forehand and a squash forehand drive would have:

A positive transfer
B zero transfer

C negative transfer
D bilateral transfer.

2 Don Bradman believed that:

A specialisation in sport was needed at an early age

B variety in ball sports would maximise sporting progress
C being ambidextrous would help skill development

D cue detection would not improve a batter’'s reflexes.

3 Farrow and Raab found that skilled athletes could generally reach
elite levels with only hours of sport-specific practice, due to
transfer of pattern recognition.

A 1000
B 4000
C 10 00O
D 12 000

4 Abernethy found that expert athletes in one sport were:

A more likely to have better pattern recognition in another sport
than even a lower-level player in that sport

B less likely to have better pattern recognition in another sport
than even a lower-level player in that sport

C more prone to error detection in irrelevant cues

D less likely to suffer kinaesthetic overload in zero transfer settings.

>> short-answer questions

1 Use an example to explain how skill-to-skill transfer could help a
basketball player become a netball player.

2 Re-read the article ‘Coaches crossing codes’ on pages 45-46 of
this chapter.

a Explain how this article relates to ‘transfer of learning’.
b How could a junior coach benefit from Paul Roos’ advice?

3 Explain, using the Input-Processing-Output model, how positive
transfer of learning occurs.

4 Refer to data in Table 3.2 to answer these guestions.

a Choose two sports from the table that you think would provide
good transfer of learning for:
e European handball
e softball
e |ong jump
e diving.
b What do these statistics indicate about the popularity of sport
in different states?
c How do you think this data could tell you why the level of sporting
involvement and skill is dropping off in our population?
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Table 3.2 Summary of activities by states (2006)

Victoria Western Australia Australia
Male Female | Total Male Female | Total Male Female | Total
Number ('000) Number ('000) Number (‘'000)
Male | Female | Total Male | Female | Total Male | Female | Total
Proportion (%) Proportion (%) Proportion (96)
Swimming 19.2 21.0 20.1 14.3 14.8 14.6 16.5 18.2 17.4
Soccer (outdoor) 8.9 2.1 5.6 13.1 4.3 8.8 19.6 6.4 13.2
Netball 0.2 16.8 8.3 **0.1 21.2 10.4 0.1 17.3 8.5
Tennis 104 8.5 5.3 5.8 5.6 7.5 8.0 6.6 7.3
Basketball 13.8 9.2 11.5 8.1 5.3 8.7 7.4 5.7 6.6
Australian Rules
football 25.0 *1.5 13.6 25.3 **0.6 13,3 13.8 0.9 7.5
Cricket (outdoor) 11.9 **0.1 6.2 10.5 **0.3 5.8 10.1 0.4 9.4
Martial arts 6.6 2.6 4.7 7.0 *3.6 5.8 6.1 2.9 4.5
Athletics/track
and field 2.0 818 2.7 *#0.9 *2.4 *1.6 2.6 )2 2.9
Rugby league *#0.3 *#0.1 *#0.2 **0.6 0.0 0.3 7.9 0.3 4.2
Gymnastics *1.8 9.7 37 *1.2 6.1 316 1.6 5.3 3.8
Hockey (outdoor) 1.1 *0.9 *1.0 *3.7 4.9 4.3 1.7 2.2 1.9
Other organised
sports 14.4 12.2 1858 23.0 20.6 21.9 20.3 17.8 191
Total sport 69.2 96.2 62.9 68.5 61.8 65.2 68.9 57.8 63.5
Skateboarding or
rollerblading 26.2 17.9 22.1 o153 20.1 27.9 29.2 17.6 23.6
Bike riding 72.1 62.1 67.2 78.8 63.9 71.5 73.4 61.9 67.8
Watching TV,
videos or DVDs 97.0 971 97.1 98.7 971 98.0 97.6 97.3 97.4
Playing electronic
or computer
games 76.9 47.6 62.6 75.1 494 62.6 76.8 49.8 63.6
Art and craft 32.5 571 44.5 39.7 67.7 93.4 o7/ Al 61.4 491
Reading for
pleasure 71.4 82.6 76.8 67.0 80.8 73.7 68.8 80.4 74.5
Homework or
other study 81.0 84.4 82.6 73.6 79.0 76.3 81.0 84.9 82.9
Total leisure
activities 99.7 99.6 99.6 99.9 100.0 99.9 99.7 99.7 99.7

Australian Bureau of Statistics, no. 4901.0 ‘Children’s Participation in Cultural and Leisure Activities, Australia’ © Commonwealth of Australia, 2007

1 Present an argument to a group of local politicians that primary-
school students should have specialised PE programs.

2 Imagine you are a newly-appointed elite coach. QOutline the strategies
you could put in place to maximise previous movement experiences
of your playing group.
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Analysing
movement skills

Insanity is doing the
same thing you've
always done and
expecting different
results.

Roger Milliken

profile

a collection of data that
maps out strengths and
weaknesses

qualitative analysis
examination of quality;
analysis of fundamental
variables that cannot be
precisely valued

quantitative analysis
a direct measurable,
numerical examination of
specific variables

baseline

a standard that other
measurements or facts
can be compared with

interdisciplinary
drawing on more than one
field

Catchy fact

The motto of the Olympic
Games is Citius, Altius,
fFortius, which is Latin for
‘Faster, Higher, Stronger'.
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In order to maximise sporting performance, measurement and comparison before, during
and after the event will provide the basis for future direction. This checkpoint helps
determine a profile of player competencies. We have two main methods of analysis available
to us:

* Qualitative analysis

¢ Quantitative analysis.

Qualitative analysis
of movement skills

In order to guide performance for the future, it is necessary to go through a constant process of:
1 assessing athletes

2 identifying a profile of strengths and weaknesses for individuals and the team

3 amending the training program to correct these weaknesses.

This provides a baseline for a new coach to take stock of the resources at their disposal,
allowing them to formulate a plan for the individuals and the team. Using this process
ensures that training and skill development are not allowed to stagnate.

Qualitative analysis refers to an interdisciplinary approach to the process of assessing
an athlete and plotting future improvement. This means looking at physical, mental and
technical aspects as a whole, rather than looking at each aspect in isolation.

Several theories have been proposed to help build a framework for qualitative analysis.
The most widely used framework was proposed by Knudsen and Morrison (2002).

Knudsen and Morrison’s model of
gualitative analysis (2002)

Knudsen and Morrison’s model of qualitative analysis is based on four distinct stages:
e Preparation
e Observation
 Evaluation

¢ Intervention

Analysing movement skills
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Stage 1: Preparation

During preparation, the coach gathers
information on the key technical aspects

of the activity. At this point, it is crucial to
communicate with the athlete and become
aware of their personal goals. For example,

a soccer player may wish to move from
defence to midfield to realise goal-scoring
opportunities. When preparing to analyse
such a player, the coach should allow them to
complete activities that allow demonstration
of midfield skills and goal-scoring skills.

Preparation

Intervention Observation

Evaluation

Stage 2: Observation

Plan a suitable vantage point and a method of recording the observation. Will the view
be front on, side on, rear view, top view, etc? Who will observe, who will record, what
are the time frames? Will the analysis be a one-off? Or will it be over an extended time
period?

Stage 3: Evaluation
Review the analysis and ascertain the player’s strengths and weaknesses. Then place the
weaknesses into a priority list that has scheduled points for potential intervention.

Stage 4: Intervention

Discuss the weaknesses with the athlete. The methods for intervention will be based on
the type of skill being considered. In reality, a professional basketball player with poor lay-
up technique but who scores many points in competition, should not be interfered with in
season. Any error correction should be timetabled for out of season, and probably would
entail video-analysis software.

Pre-observation

Determine
mechanical variables

Determine
performance goal

Identify and select critical
biomechanical variables
and determine acceptable
range for these variables

Y
Y

Develop i |
observation plan

4

A
Y

Desired response Observed response | <=

Identify discrepancies
(allow for individual <
variation)

f

Identify errors

f

\ 4

Figure 4.1 Knudsen
and Morrisons model of
qualitative analysis

intervention

a program or event
designed to prevent or
modify an outcome

Communicate

Rank errors . X
error-correction strategies

Y

Figure 4.2 McPherson’s
model of qualitative
analysis

Adopted from McPherson 1996

Other models have been proposed for guiding training and future athletic performance.
McPherson (1996) used a more complex model for pre-observation. In essence, although the
process looks more difficult, the desired outcome is the same.
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Pre-observation

Determine overall
performance
objective

—

Break movement
pattern into
discrete parts

List a mechanical
purpose for each
phase

Write down
biomechanical
factors and principles

—pp» for each phase

List critical features

of performance

Develop an
observation plan

Observation

Auditory cues and
athlete feedback

Observed response

Diagnosis

Intervention

Figure 4.3 The

qualitative analysis

process

— rubric
— | an assessment checklist,
—| usually with numerical

values, to help determine
skill against designated
measures

Examples

Discrepancies
(allow for individual
variation)

Identify and rank
errors

Table 4.1 Badminton skills checklist

Communicate
intervention
strategies

Adapted from Bloomfield, 1994

of observation checklists

Observation of skills

Below are two examples of simple rubrics that could be used to help assess the current skill
levels of a group of Year 10 students.

Student’s Name

Recognise fundamental patterns of play or activity events
and apply a range of actions in response:

High

Medium
demonstrated

Low
Not

Move to where the shuttle will be, two shots ahead

Read basic patterns of play: drop/drive smash — offence, drop/lob — defence

Read the opponent’s ability

e Make appropriate decisions in the game

Usually return to middle of court

56 Analysing movement skills
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Perform a range of specialised movement skills by adjusting
the speed, force and direction of movement:

e Ready position achieved most of the time

e Usually get to shuttles in time

e \/ary speed, force and trajectory of shots to avoid moving opposition

e Service, drop shots, drives and smashes are all demonstrated to a
satisfactory level

e Service is directed with accuracy

Apply a range of activity specific strategies and tactics:

e Use space, using convincing moves and a variety of forehands and backhands

Show offensive and defensive play

Show knowledge of predicting play

Usually return to middle of court

e Maintain pressure on the shuttle and attempt to keep opposition moving

Overall Rating: High/Medium/Low/Not Demonstrated

Adapted from Curriculum Council of Western Australia

A simpler format such as that shown in Table 4.2 on page 58 could be used instead, to help
establish a profile of strengths and weaknesses at a glance.

e e e e
Checkpoints
Using Table 4.2 on page 58 as a template, design two rubrics aimed at @
assessing the skill level of your classmates in a sport of your choice.

1 The first of these should be qualitative, aimed at defining the observation
of the performance or, to put it simply, ‘How did it look?’

2 The second rubric should attempt to quantify the performance. In simple terms,
‘What numerical values can we attach to the result or outcome’?

Qualitative analysis

®a

Quantitative a

nalysis
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An alternative theory of qualitative analysis

Kreighbaum and Barthels (1996) suggest that knowledge of a few basic movement principles
provides the necessary information for improving athletic performance.

What are coaches most
concerned about when
analysing activity?

Coaches need to consider a wide variety of collection methods when deciding which data
will serve them best. Among these are:

¢ technique analysis

* energy-system requirements
Catchy fact
Since 1896, only
two countries have
 team strategies and tactics participated in every
modern Olympics

] ) Gaomes: Greece and
e biomechanics Australia.

e work-rest ratios

 dynamic-movement patterns

e recovery

o their opponents’ strengths and weaknesses.

Main methods for analysing
performance

1 Visual observation

Visual observation by others or through the use of video footage allows for skill analysis
using rubrics or checklists. Video footage can also be used to prolong viewing time, making
the data more thorough.

2 Statistical analysis

Statistical analysis involves gathering objective data that can be viewed, if possible, by

experts. This will also include direct testing, such as use of the vertical jump to assess injury DOMS —
recovery, or delayed onset muscle soreness DOMS. Weight can also be measured before and delayed onset of muscle  —
- , soreness; soreness as —
after competition to assess fluid loss. a result of taking part in =~ [
unaccustomed exercise
3 Telemetry
) ] ) ) ) ) telemetry
Telemetry is having data electronically transferred to a recording device or computer. This transmitting data for
could involve: recording and analysis
¢ heart-rate monitoring
« using the global positioning system (GPS) to track athletes
e joint-analysis software
¢ pedometry
¢ accelerometry.
Physical Education Studies for WA 3A, 3B 59/
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4 Journal or log book
Keeping a journal or log book could involve:

« self-reporting by athletes (explained in more detail in Chapter 6)

e recall.

Table 4.3 Various methods for analysing performance

Type of analysis Qualitative, |Methods availahle
quantitative

or hoth

Specific methods used in the field

Analysis technique | Qualitative | Visual Rubrics, checklists, schedules

Energy-system
requirements

Quantitative |Telemetry, visual Heart-rate monitor, GPS tracking,

observation checklist

INork-rest ratios Quantitative |Telemetry, visual Heart-rate monitor, GPS tracking,

observation checklist

Dynamic-movement |Both Telemetry, visual GPS tracking, observation checklist

patterns

Team strategies Both Telemetry, visual, journal |Journal, visual checklist

Recovery Both Visual, journal Journal, visual checklist, testing
Biomechanics Both Statistical, visual Joint-analysis software, observation

schedule

Opponents’ strengths | Both Visual, statistical

and weaknesses

Checklists, game analysis

The skill classification will determine the methods that will be most beneficial in mapping
future direction. Some activities, especially if they are of a more continuous nature, will
only really allow physiological performance measures, such as telemetry. For example, if you
were measuring the performance of a cyclist, the absolute measures from Table 4.3 would
provide the most information.

There is often debate about whether a recording method is purely objective
(quantitative), or subjective (qualitative). In many cases, this depends on the skills of the
observer. For example, in calculating the dynamic-movement patterns of a player, there may
be components that are objective, such as where the player ran, as well as other criteria that
are open to interpretation by the person recording.

A player who leaves his opponent to take on an attacking role and is then exposed on a
turnover, allowing his direct opponent to score, may be perceived by some people as making
the correct decision, and by others as having made a wrong decision.

Thompson ready to smash ‘em in 2009

KEEP IT

Geelong coach Mark Thompson preached defiance,  than just winning one premiership and thats the
telling the AFL club’s faithful he was determined to ~ challenge now’
‘smash’ next season.

He pointed out that Geelong had enjoyed a near-
Thompson, club chief executive Brian Cook and  perfect season and had most elements in place to

president Frank Costa urged Cats’ fans to keep the faith
at the official post-Grand Final dinner. It was a sombre
event for several hundred guests at the National Tennis
Centre as they lamented the 26-point Grand Final loss
to Hawthorn [in 2008].

‘Our guys will bounce back - we're taking it hard
and I don’t think youd want us to take it any other
way, Thompson said. ‘The fact is, this group is better

continue as one of the AFLs top clubs. ‘We just want
to go home, but we can’t do that. We have to face the
music. Today we were beaten by a better team, he said.
‘But the core of our business, everything we believe in,
is right. We actually know we've been the best team for
the year and today didn’t work for us’

Cook, like every other Geelong fan, was bemused
that the team seemed to have the measure of Hawthorn
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in most facets of the game — but still lost. He said it  have to take advantage and use it as a lever for next year
would be a waste if the club did not learn from what  because, if we don't, today is wasted.

went wrong. Cook, like Thompson, is already starting to think
‘We doubled the clearances, we took the ball into  about next year and said it was vital that this current
the 50 m 62 times, our average this year has been 45; team make the most of their potential. “To me, three

he said. ‘Its just amazing that all of our KPIs [key  Grand Finals in a row, if we win two out of three, (it’s)
performance indicators] were achieved, apart from  not bad, he said.
one - the scoreboard. We have to learn from today. We b e L S S

What are KPIs?

In his article, Brian Cook referred to ‘KPIs’. KPIs are key performance indicators; they are

St ) key performance
generally accepted areas that are recorded to allow statistical analysis; for example, the indicators (KPIs).
number of passes, intercepts and sprints in a game of netball. KPIs are different for each areas recorded for
sport, as the specific nature of the sport will determine exactly which attributes are prized.

number of passes

statistical analysis, e.g.

Framework for performance analysis

If a coach has recently taken over a new position, the four categories listed below would be
an excellent starting point for reviewing the current situation and planning for the future.

o Physical: physiological fitness requirements
e Mental: psychological preparation and ability to cope with the pressures of competition
¢ Technical: the player’s skill level, especially under pressure and when fatigued

* Tactical: the decision making of the athlete or coach, especially under pressure

Coach’s resources

The coach needs to set up suitable structures beneath his overall position in order to
methodically cater for all areas of preparation and planning. Table 4.4 outlines one structure that
a coach may wish to establish, finances permitting. Data collection would often fall under the
job description of assistant coaches, who very often enlist volunteers to obtain the raw data.

Alternatively, companies such as Pineapplehead and Champion Data specialise in data
collection for sports analysis. The data is available on a user-pays system, and it is sometimes
available to the public, who may wish to use this data to help predict winners.

The main problem with acquiring Champion Data, or similar, is that anyone can
purchase it and everyone gets the same information. This has forced some elite sporting
teams to collect their own critical data, even from the training track, in order to give them an
added advantage regarding data collection and future directions.

Adapted from Brianmac.co.uk

Table 4.4 Network of coaches’ resources

The Internet Assistant or specialist coaches |Nutritional

Physician Financial resources
Physiotherapist Sports administrators
Physiologist Coach Masseur

Biomechanist Specialists in rehabilitation and

recovery programs,
e.g. pilates, yoga

Manager Officials

Psychologist Career and education advisor | Strength and conditioning
coordinator

Frank Pyke et al, 2001 p. 28
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Data collection

Champion Data

Champion Data is an Australian company founded in 1996 by former VFL player Ted
Hopkins. Champion Data has become prominent in recent years as the source of
statistical data for a range of sports, including cricket, soccer, rugby league, rugby union
and Australian Rules football. Champion Data supplies TV and radio commentators

and journalists, via a subscription service, with “up-to-the-second’ customised game-
day statistics. Coaches receive the data in the coach’s box instantly, via computer links.
Statistics supplied by Champion Data are reported in newspapers the next day.

At every AFL game there are three or four trained ‘callers’ who identify and
categorise the play into more than 70 different pre-determined categories: long kicks,
short kicks, handballs, runs with the ball, kicks inside 50 metres, contested marks, ‘hard-
ball gets’, “clangers’, etc. The ‘calls’ are recorded by one or two ‘keyboarders” who enter
the information onto laptop computers where it is instantly made available to subscribing
customers: coaches, commentators and journalists. A live feed of the game is broadcast
back to Champion Data headquarters where another analyst performs a quality check
to make sure that the data is as accurate as possible. According to Hopkins, ‘If we can’t
guarantee the quality and accuracy of the data to within 95 per cent or better, we don’t
record it’.

The advantage of collecting data on all players in every game is that analysis can be
performed on recognising patterns of play. The computer package generates comparative
data for every player, so that a player and their direct opponent can be compared. A player-
ranking system, based on extensive research of winning and losing factors, has also been
developed.

The player, coach or team that makes better decisions is more likely to win.

A player can expend a lot of energy running around, but their effort can be in
vain if they are not making good decisions. The focus at Champion Data has been
predominantly on team games, particularly Australian Rules football, as this is their

Player most significant market; however, as more markets develop the potential for future
ranking growth is very good.
system Pineapplehead

Pineapplehead provides an alternative to Champion Data. Pineapplehead provides
everything from the graphics that we regularly see on TV to individual statistics — and
even a virtual-spectator facility. This is all on a user-pays format. The skill classification
used in the data can determine the methods that will be most beneficial in mapping

future directions; for example, open or closed, discrete or continuous.
Pineapplehead

Observation

Observation is more difficult in sports with lots of players, large playing fields and unlimited
substitutions. This is the reason that data-collection companies have become integral to
assessing sporting performance. Indoor games with only a few players lend themselves to the
collection of more data because of the ease of recording.

Quality of observations

If the observer is not skilled in the demands of the sport, they may overlook key statistics
that are valued by the team. In Australian Rules football, the screen from another player to
help leading forwards avoid heavy contact is a valuable statistic.

In netball, the defender who constantly zones out the shooter and prevents them
from receiving the pass may not gather a statistic. The scoreboard may show that the other
defender conceded more goals, even though they had many more plays to defend.
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Statistics in practice

The ratio of work to rest is an important statistic in determining how hard to make

each training session. The work-rest ratio determines the number of repeated efforts,

separated by recovery time. A work—rest ratio of 1:3 indicates that an athlete is working

at physical activity for one minute for every three minutes that they are resting. Imagine

that a training session lasts for 60 minutes, and that the physical-activity component of the

session, or ‘work’, lasts 22 minutes in total. That leaves 38 minutes of recovery or ‘rest’.

The ratio of work to rest is approximately 1:3. This is a normal ratio for most team sports.
Work-rest ratios are specific to the type of activity, and vary with the ages and skill

levels of the participants, and on the specific period in the training cycle. Work-rest ratios

are only usually used in sports that are not continuous. However, there may be a case for the

coach of a 5000-metre runner to use work-rest rations as a guide to how rigorous a training

session should be when trying to develop an athlete’s sprint finish.

P

work

the amount of time
actively engaged in
physical effort

rest

the time between physical
conditioning, allowing the
body to remove wastes
and replenish muscle
stores

Checkpoints ®e
Watch a Physical Education class for a 20-minute period after the warm up @
is over. Design your own data collection sheet to determine time spent ‘at

work’ and time spent ‘at rest’. You might wish to expand your system of data
collection to provide more meaningful information.

1 What work-rest ratio did your data uncover?

2 Isthe Physical Education teacher working the class hard enough to gain a training
benefit or physiological adaptation?

3 Why do you think a Physical Education teacher may have to set lower levels of activity
than a coach?

4 What was the most difficult part of collecting the data?

Catchy fact
According to data
published in 2001 by
FIFA, the world football
controlling body, more
than 240 million people
worldwide play football.
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Research throws light on an awkward fact KEEP IT
AL!

by Justin Kemp and Damian Farrow

Ever since Australian Test bowler
Ian Meckiff was unceremoniously
chucked out of cricket for
straightening the elbow in the
1960s, ‘chucking has been regarded
as one of the game’s biggest sins.

Several Test bowlers in recent
times, including Pakistan’s Shoaib
Akhtar, Sri Lankas Muttiah
Muralitharan and Australia’s Brett
Lee, have had their actions put
under the microscope. Last week,
Bangladesh all-rounder Sanwar
Hossain became the latest suspect
in cricket’s equivalent of the Salem
witch-hunts.

Hossain played in the one-
day series that finished this week,
risking not just being no-balled for
chucking, but effectivel y risking
his career with every delivery.

It is interesting to note that
Hossain was reported for throwing
after Test umpires viewed video
footage of his bowling action,
despite common knowledge that
our perception of high-speed sporting movements
such as bowling is dependent on our viewing
position.

This was highlighted in research undertaken
a few years ago to analyse the suspect action of
Muralitharan, who, like Hossain, is a spinner.

Is
Muttiah Muralitheran
a ‘chucker?

Despite video allowing multiple slow-motion
replays from a variety of angles, it was found that
different viewing angles relative to the bowler
told different stories. One particular camera angle
gave the perception that Muralitharan’s arm was
straightening, while all other angles demonstrated
this not to be the case. This particular view was
located at a point similar to that of the umpire’s
position behind the stumps.

From a fast-bowling perspective, new research
is now questioning the very definition of a fair
delivery. A study conducted by scientists from
Cricket Australia and the Australian Institute

of Sport suggests that it
might be a biomechanical
impossibility for fast bowlers not to straighten
the arm immediately before releasing the ball, as
demanded by the laws of the game.

In the MCC laws of cricket 2000, Law 24,
section 3, the definition of a legal delivery states:
A ball is fairly delivered in respect to the arm if,
once the bowler’s arm has reached the level of the
shoulder in the delivery swing, the elbow joint is not
straightened partially or completely from that point
until the ball has left the hand’

The research, presented by Marc Portus (Cricket
Australias sports science officer) at the second
World Congress of Science and Medicine in Cricket,
revealed that if the present letter of the law is applied
to the fast bowling techniques, many Test players
might be chucking.

Thirty-four deliveries from 21 different
bowlers in match situations underwent three-
dimensional biomechanical analysis. Every ball
analysed was bowled with some degree of elbow
straightening, thereby making each delivery
illegal under the laws of cricket. The average
straightening about the elbow was 11 degrees, with
only two deliveries showing elbow movement less
than five degrees.

The International Cricket Council has
stipulated a 10-degree tolerance threshold for
changes in the elbow angle when analysing
suspect fast bowlers. Of the 34 deliveries analysed,
14 exceeded this threshold. At the higher delivery
speeds averaging 140 km/h, the amount of elbow
straightening before ball release often exceeded
15 degrees.

Enhanced technology continues to provide
enhanced understanding of the realities on the
sporting field; in this case, that elbow straightening
is a biomechanical reality for the world’s elite fast
bowlers. With this key criterion for chucking
being so consistently broken, as highlighted by
this recent research, perhaps it is time for a rethink
by cricket law-makers as to what now should be

deemed a fair delivery.
The Age, 9 August, 2003
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Checkpoints ®e
1 Discuss and debate the argument for and against using video-software @
analysis to disqualify players from competing.

2 Do you agree with changing the laws of cricket to accommodate technique
variation in bowling? Using a sport of your choice, choose an activity where you think
competitors ‘stretch’ the limitations of the laws.

3 Can you think of any other sports where players bend the rules to gain an advantage?

The following is typical data for a centre in a high-level netball game.

Table 4.5 Total skill frequency for the match

Skill activities Total
Centre pass 42
Pass 127
Catch 138
Defend 160
Guard 172
Jump 47
Leap 39
Toss up 4

Table 4.6 Movement patterns: total numbers for the match

Movement 0-2m 3-5m 6-10m |11-15 m |16 m+ Total Total Average |Percentage

patterns distance |distance |of total

Stand still 32

(no movement)

Walk 31 81 36 21 2 171 1130 m (6.7 m 34

Shuffle 61 87 39 12 0 199 721 m 3.6m 21

Jog 12 31 41 34 29 147 1037 m [7.05m 31

Sprint 37 38 35 28 4 142 486 m 3.4 m 14

Change direction 223

Totals 141 237 151 95 35 3394 m 100 %
Physical Education Studies for WA 3A, 3B 65
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Checkpoints ®e
1 What information can be obtained by looking at the data in Tables 4.5 @
and 4.6 on page 65?

2 What is the purpose of a game analysis?

3 Using information from Tables 4.5 and 4.6 to support your response, discuss the use of
the three energy systems in this particular game.

4 Review the statistics in Table 4.7. Is there such a thing as too many statistics?

5 What critical piece of information can you find in this data that doesn't support the team
that won?

6 Would all this information help a coach to modify tactics at half-time?

7 Brainstorm all the statistics that you would require as a coach in the practical sport that
you are completing for this course.

8 Can statistics be misleading? If so how?

Table 4.7 Australian Rules football match data

Geelong match statistics (sorted by disposals)

Player K HB D M G B T HO GA GC 150 FF FA DT SC
Steve Johnson 21 13 34 6 1 1 1 0 0 1 6 2 0 120 98
Gary Ablett 2 22 34 3 2 1 5 0 0 2 8 2 3 115 141
Joel Corey 13 7 30 5 0 0 B 1 1 1 6 0 0 13 97
Joel Selwood M 188 29 6 0 0 3 0 1 1 6 3 0 102 106
Corey Enright 11 14 25 6 0 0 2 0 0 0 1 0 0 87 98
James Bartel 12 12 24 4 0 0 3 1 1 1 4 2 3 78 81
Paul Chapman 14 8 22 5 1 2 4 0 0 1 4 2 0 ekl 103
Cameron Ling 7 13 20 3 0 0 2 0 0 0 4 1 0 65 55
Joshua Hunt " 3 14 5 0 0 0 0 0 0 1 1 1 52 B3
Cameron Mooney 9 a 14 8 2 al 0 0 0 2 3 0 1 73 74
Darren Milburn 9 9 14 6 1 0 2 1 0 1 1 1 0 71 91
Harry Taylor 4 gl 13 1 0 0 0 0 0 0 1 2 0 35 51
Andrew Mackie 9 4 13 3 0 1 1 0 0 0 4 1 0 50 64
Max Rooke 9 8 13 3 2 0 7 0 1 3 4 3 4 71 67
Travis Varcoe 5 7 12 3 0 1 2 0 0 0 3 0 1 44 35
Tom Lonergan 6 6 12 5 2 1 1 0 0 2 0 2 3 95 35
Brad Ottens 7 3 2 2 0 1 4 22 0 0 2 1 1 74 93
Matthew Scarlett 5 §) 11 1 0 0 2 0 0 0 0 3 0 41 77
Tom Harley 6 8 " 1 0 0 1 0 0 0 1 0 0 35 35
James Kelly 2 8 0 3 0 0 2 0 0 0 1 1 2 34 31
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Mathew Stokes 3 4 7 1 0 1 1 0 0 0 1 1 1 23 15
Mark Blake 1 3 4 1 0 0 0 20 O 0 1 1 1 30 42
GA - Goal Assists, 150 - Inside 50s, GC - Goals Contributed (Goals + Goal Assists)
Hawthorn Match Statistics (Sorted by Disposals)
Player K HB D M G B T HOO GA GC 150 FF FA DT SC
Xavier Ellis 21 7 28 14 1 0 2 1 1 2 5 2 0 136 110
Brad Sewell 10 7 27 7 0 0 5 0 0 0 1 2 1 104 113
Luke Hodge 20 6 26 9 1 0 3 0 0 1 1 3 1 125 155
Michael Osbarne 15 1 26 8 0 0 3 0 4 4 3 3 1 103 121
Shane Crawford 12 13 25 4 0 0 3 1 0 0 2 0 1 84 79
Brent Guerra 15 10 25 2 0 0 2 0 0 0 1 1 2 104 78
Grant Birchall 13 10 23 12 0 0 4 0 0 0 1 1 1 109 100
Jordan Lewis (X 0 21 7 0 1 1 1 2 2 4 0 0 80 84
Clinton Young 14 5 19 8 1 0 2 0 0 1 6 1 1 88 43
Stuart Dew 0 9 19 3 2 1 5 0 1 3 4 0 0 90 134
Campbell Brown 11 9 16 10 1 1 1 0 1 2 2 1 1 82 94
Chance Bateman 12 4 16 4 1 1 2 0 2 3 4 1 2 66 64
Mark Williams 10 5 15 8 3 2 1 0 2 5 1 2 3 72 97
Rick Ladson 8 ] 14 4 1 0 1 0 0 1 2 0 1 52 61
Stephen Gilham 10 3 13 10 O 0 2 0 0 0 0 0 0 74 82
Sam Mitchell 7 6 13 4 1 0 7 0 0 1 1 1 5 65 60
Lance Franklin 7 3 2 4 2 1 1 0 2 4 1 0 4 48 59
Cyril Riali 6 4 0 2 2 0 3 0 0 2 2 2 1 95 85
Robert Campbell 5 5 0 3 0 0 1 14 0 0 0 0 0 52 54
Jarryd Roughead 4 4 8 2 2 0 1 1 0 2 1 0 1 40 5t
Brent Renouf 3 2 5 2 0 0 3 7 0 0 1 1 2 33 22
Trent Croad 1 0 1 1 0 0 1 0 0 0 0 0 1 7 3
Head to Head Average Attributes
Geelong Statistic Hawthorn Geelong Attribute Hawthorn
183 Kicks 222 188.8 cm Height 185.2 cm
195 Handballs 150 91.3 kg Weight 89.5 kg
378 Disposals 372 25 yr 9 mth Age 24 yr 7 mth
0.94 Kick to Handball Ratio  1.48 103.2 Games 87.0

Physical Education Studies for WA 3A, 3B 67
ISBN S7801 70227124



81 Marks 135 Total Players By Games
49 Tackles 56 Geelong Games Hawthorn
45 Hitouts 25 4 Less than 50 2
29 Frees For 21 8 50 to 99 8
21 Frees Against 29 6 100 to 149 7
11 Goals Kicked 18 9 150 or more 4
12 Behinds Kicked 7
Goals Analysis

11 Rushed Behinds 0

Geelong Goals From Hawthorn
34 Scoring Shots 29

4 Mark 10
32.4% Conversion 72.0%

4 Free Kick 0
34.36 Disposals Per Goal 20.67

1 50 m Penalty 1
11.12 Disps Per Scoring Shot 14.88

3 Play 8
62 Inside 50s 43
1.82 In50s Per Scoring Shot 1.72
5.64 Inside 50s Per Goal 2.39
37.1% % In50s Score 58.1%
17.7% % In50s Goal 41.9%
4 Goal Assists 15
36.4% % Goals Assisted 83.3%

Quarter by Quarter Scoring Breakdown

Geelong First Quarter Hawthaorn Geelong Second Quarter ~ Hawthorn
5.8 o Score 5.2 32 1.915 Score 3.119
8 Scoring Shots 7 10 Scoring Shots 4
62.5% Conversion 71.4% 10.0% Conversion 75.0%
Won quarter by 1 Result Lost quarter by 1 Lost quarter by 4  Result Won quarter by 4
Leading by 1 End of Quarter Trailing by 1 Trailing by 3 Halftime Leading by 3
Geelong Third Quarter Hawthorn Geelong Final Quarter Hawthorn
3.624 Score 6.2 38 2517 Score 4.2 26
9 Scoring Shots 8 7 Scoring Shots 6
33.3% Conversion 75.0% 28.6% Conversion 66.7%
Lost quarter by 14 Result Won quarter by 14 Lost quarter by 9  Result Won quarter by 9
Trailing by 17 End of Quarter  Leading by 17 Lost game by 26 End of Game \Won game by 26
B8 Analysing movement skills
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Scoring Breakdown For Each Half

Geelong First Half Hawthorn Geelong Second Half Hawthorn

6.12 48 Scare 8.3 51 5.11 41 Score 10.4 64

18 Scoring Shots 11 16 Scoring Shots 14

33.3% Conversion 72.7% 31.2% Conversion 71.4%

Lost half by 3 Result Won half by 3 Lost half by 23 Result Won half by 23

Trailing by 3 Halftime Leading by 3 Lost game by 26 End of Game \Won game by 26

http:/Awww.footywire.com/afl/faoty/ft_match_statistics?mid=4134

Becoming a better bench coach KEEP IT

by Alan Launder and Wendy Piltz

Match analysis ‘during the game’ is a significant
component of bench coaching. There is vast
difference between pre- or post-match analysis and
match analysis in the ‘cauldron’ of a crucial game.
Match analysis during a game is far more than the
collection and interpretation of statistics, however
valuable that may be. It is a complex process involving
specific skills in observation and analysis.
The coach must be able to:
« watch the players of both teams in a relatively
calm manner, even under intense pressure
o discern patterns of play
o identify the manner and contributions of
individual players on both sides amid the
apparent chaos of the game

o see whether or not your team is attempting to
carry out its game plan, and if not, why not?

o remain composed to decide what changes
can be made and then act with confide ce to
make them

o gain maximum value from timeouts and
substitutions, and make the best use of quarter
and half-time breaks.

This form of match analysis is multi-layered

and, as with the appreciation of anything complex,
the layers are usually only peeled away through

thoughtful experience over many years.
www.afl.com.au, 28 January 2002

n"n"n"n s s """ """ """ "

Checkpoints

Read the article above, then design a generic table that could be used in any @

sport, taking into account:
= biomechanical principles
= technique
= physical capacities
= psychological capacities.

®a
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Training to improve
performance

This topic could fill a book on any given sport, and would require detail specific to the actual
sport being considered. A coach needs to follow a framework for implementing a suitable
training program in order to cover all of the necessary aspects. The framework in Figure 4.6
outlines one common plan.

Types of practice

In observing several coaches in action, you would witness many different formats for training
the same skill. There are limitless ways of setting up an activity; however, they all fall loosely into
several main categories. Some methods will reflect a number of practice types integrated into one.
In simple terms, we can identify several different types of practice:
¢ Massed practice
« Distributed practice
e Variable practice

« Fixed practice

Massed practice

A skill is practised continually until it is developed, without any noticeable breaks. A short
pass in soccer would be well suited for this type of practise. As martial artist Bruce Lee said,
T fear not the man who has practised 10 000 kicks once; I fear the man who has practised
one kick 10 000 times.’

Figure 4.6 Framework 1 Analyse the activity and its requirements

for implementing a For example, fitness components, priority-energy systems, skills.
training program

2 Fitness test the entire playing group
This could be pre-season or in-season.

\

3 Decide on appropriate training methods
For example, continuous training, fartlek, supplementary weights, cross-training, etc.
Information from Stages 1 and 2 should be used to decide on the training methods.

—| periodisation

—| breaking up a training
— | program into blocks of
| time 4 Design the training program

Use the periodisation schedule, including macrocycles, mesocycles and microcycles.
The detail should allow a large overview matrix to be made of the entire year.

macrocycle

the large block of training,
which can be several
months or a year

\

5 Line coaches design individual sessions
Elite teams map out daily or weekly session-by-session outlines at the start of the

mesocycle
a block of weeks in a
training cycle, usually

4-12 weeks pre-season, although these are flexible.
microcycle

training unit that repeats \
itself; usually a week, but 6 Playing list summary spreadsheet

can be 4-10 days

Use this list to keep track of all players, including priority programs and specialised
interventions. (See Chapter 6 for more detail.) This also must be tied into the
overall periodisation schedule.
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Distributed practice

The training is broken up to allow intervention from coaches, or to relieve boredom. The
skill is developed gradually, particularly if it is difficult; for example, a volleyball player trying
to learn a jump spike serve.

Variable practice

The skill is practised in the variety of situations that could be experienced in game or
competition; for example, a defender in Australian Rules football learning how to read a
specific attacking play.

Fixed practice

A fixed practice is a drill in which a specific movement is practised repeatedly; for example, a
golfer hitting drives for distance and accuracy.
Other descriptions of types of training may include:

* training for accuracy
 mental vs physical training

e training for speed.

Which practice works best?

Practice methods need to align with the desired outcome of practice. If the goal is long-term
retention, then the practise needs to focus on changing techniques over a period of time; this is the
opposite of practise that focuses on short-term performance gains. Trying to maximise learning

in a practice session often conflicts with the goal of performing as well as possible in a practice
session. A coach must always remember the distinction between learning and performance.

P
Checkpoints

Tailoring practice to skills @

Copy and complete Table 4.8, placing ticks in the appropriate columns to show
which types of practice would be most suited to each activity.

®a

Table 4.8 Practice and skill types

Activity Massed Distributed |Variable Fixed Reason

Taking a corner kick in
soccer

Sprint cycling

Defending the goal
shooter in netball

Catching a wave in
surfing

Kicking a goal in
Australian Rules
football

Improving the effect
of breastroke kick in
swimming

Javelin throwing
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Defining skills: simple vs complex

Before we can consider the type of practice that would be most suitable for the activity

being coached, we need to understand more about the broad classification of motor skills.

simple skill A simple skill must be able to be learned quickly and easily so that it is repeatable. This can

a motor skill that an vary from individual to individual.

individual can perform with Coachi imole skill invol ine th in what is called * d

very little practise oaching a simple skill involves repeating the core movement, in what is called ‘masse
practice’. This means that performers must persist in completing the basic skill over and over
in order to help define and refine the motor pathway. Once the motor pathway is almost
automatic, the athlete is then able to focus on other external cues that may help guide
improvement in performance.

Standard methods of teaching a simple motor skill

1 Imitation

The athlete is asked to copy a video or a demonstration by another person. In tennis, serving
is traditionally introduced by copying the coach. However, if a skill cannot be copied easily,
the athlete may not find it a simple skill.

2 Demonstration, explanation, practice, coaching
This is the preferred method for most Physical Education teachers. When sports were first
introduced to you, it was probably using the ‘demonstration, explanation, practise, coaching’
method.

Examples of a simple skill include:

* kicking a soccer ball
« throwing a chest pass in netball
e catching a basketball.

Explanation
Demonstration Practice
Figure 4.7 The Coaching
‘demonstration (error correction)

explanation, practise,
coaching” method

The individual’s skill level will influence whether or not they perceive an activity as

—— complex skill ) )

—1 & skill that cannot be simple or complex, so the examples above are not true in all cases.

—| performed after simple A complex skill is a motor skill that cannot easily be performed using this method. It

] gigl‘aorr]‘asé';antion or usually involves complex temporal patterning, advanced timing and excellent stability and
balance to perform a complex skill repeatedly with success.

Whenever you are attempting to decide whether a skill is complex or simple,
remember that a simple skill to one athlete may be complex to another; as a coach you
must determine how each athlete perceives the skill. If you teach overhead serves in
volleyball to a group of 15-year-olds, some may quickly master the basic technique.

For them, it is simple. However, another group of students may struggle with the
coincidence timing, and will need to have the skill broken down into simpler parts before
they can master the skill. This leads us to the notion of how to teach a complex skill.

Analysing movement skills
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e e e e e . Catchy fact —
CheCprintS » ® Monch@st@r United were [——
first known as Newton —
1 Give examples of these training types in a sport of your choice. @ Heath. They changed
o their name in 1902.
= Training for accuracy

= Mental training as opposed to physical training
» Training for speed

Lena is a 15-year-old girl who is developing her soccer skills in her school PE class. She has informally KEEP "-
kicked the ball around with friends and in primary school, but she has never closely been coached.

First, Lena must learn not to kick the ball with her toes, as she has been doing for many years.
She is instructed to turn her toes out, and focus on striking the ball with her instep.

Lena finds this awkward at first, but is given many varied drills to give her the opportunity to
develop the correct technique using massed practice. Once Lena has mastered this basic movement,
she can begin integrating it into game play, where there are many constantly changing external factors.
This can only really be done once the basic skill is mastered, and Lena’s mind is not continually
cluttered with the task of performing the movement.

Teaching a complex motor skill

Complex motor skills require a sequential method, generally introducing one piece of
the skill at a time. The actual movement itself may incorporate several simple skills that
require integration into a complex motor program. Each part in isolation may be simple,
but when combined they become extremely difficult; for example, a spike serve
in volleyball.

There are two main recognised methods for teaching a complex skill. They are shaping
and chaining. Both methods achieve the same outcome: a re-assembled, efficient, complete
movement pattern.

Shaping
Shaping involves the following steps.
1 Demonstration shaping —
2 Perform a simple, incomplete version of the skill simplifying a complex skill ~ |—
) ) ) into its main components, |
3 Error correction of simple version then adding on the missing [
4 Add components to increase complexity PIeces
5 Focus on accuracy and increasing speed chaining .
y 8P breaking a complex skill
6 Perform entire skill and refine into its components,
. practising each part
7 Integrate the skill into sr_nall game play separately, then
In summary, shaping is the process of simplifying a complex skill into its main re-assembling the skill

component, and then adding on the missing pieces.
Chaining

Chaining involves the following steps.
Demonstration

Break the skill into its components

Perform simple drill in each component

Put all the components back together

Increase speed and add opponents

A 1 AW DN =

Integrate the skill into small game play
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In summary, chaining is the process of breaking a complex skill into all of its
components, then practising each part separately, before re-assembling the skill at the end.

P
Checkpoints

1 Give an example of chaining in a sport of your choice. @

2 Give an example of shaping in a sport of your choice

ol

3 Can you use either method for any complex skill? Explain your answer.

Current philosophy on practice

In the last ten years, phrases such as ‘game sense’, ‘student-centred learning’ and “discovery
learning” have become common among coaches and teachers. The Internet has taught us
that knowledge alone is not enough: we need to understand the process of acquiring what we
need if we are to display higher-order learning.

Coaches are favouring using these newer methods of encouraging students and
athletes to find their own solutions to a sporting problem. Posing a problem and allowing
students to find the answer by discovery produces results with long-term benefits. If
students learn how to solve one problem by themselves, they can apply what they have
learnt to other scenarios.

Game sense
Game sense refers to placing all new skills in a student-designed micro-version of the
original game. The coach breaks the team up into groups and sets a task for each; for
example, ‘Work out a way to get the volleyball from the service reception to a spiker in an
advantageous attacking position in a small game’.

Each group may solve this problem in a different way. Ownership of the solution will
empower students to remember the concept rather than just learning it by rote. Student-
centred learning and discovery learning are variations on this theme.

T
Checkpoints

Write a four-week training program in a sport of your choice for a group of @
12-year-old children. They will train twice a week, and play on a Saturday. You
must include:

il

= types of practice
= skills to be taught
= structure of each session.

Effectiveness of a training program

The overall goals of the coach, athlete, management and spectators will determine whether
or not the training program is meeting the requirements of the sporting performance. If a
club knows that it is in a re-building phase after the retirement of a large number of players,
the goals may be to develop the physical fitness, skills and tactics of the young playing group.
Provided the goals are well known and accepted, a slow build of results may indicate
that the training program is working. In other circumstances, inconsistent performances
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would not be tolerated. Many professional and amateur coaches have lost their jobs due
to inconsistent results at a time when the majority felt that the playing group should be
achieving success on the field.

In evaluating the effectiveness of a training program, there are several measures a

coach could use. Catchy Fact —

NBA basketballer —
Shaquille O'Neal wears
size 22 shoes. He puts
on a brand new pair
before every game.

e Competition results
« Physiological parameters of the playing group
e The number of chronic injuries

e Internal data collection

¢ An external audit; for example, West Coast Eagles 2008

P
Checkpoints

® o
Table 4.9 shows match statistics from a tennis match between Juan Martin Del @
Potro and Gilles Muller at the 2009 Australian Open. (Del Potro won the match

in four sets: 6-7, 7-5, 6—3, 7-5.)

1 What information would this data tell a coach about their athlete’s losing performance?

2 Is this data comprehensive enough to determine changes to a training program? If not,
what other data would you need?

Table 4.9 Tennis match statistics
Del Potro

Muller

First serve %

92 of 126 = 73%

114 of 179 = 64%

Aces 12 ee
Double faults 3 9
Unforced errors 25 62

Winning % on 1st serve

76 of 92 = 83%

80 of 114 = 70%

Winning % on 2nd serve

21 of 34 = 62%

28 of 65 = 43%

Winners (Including service)

62

71

Receiving points won

71 0f 179 = 40%

29 of 126 = 23%

Break point conversions

4of2d=1%

1 of 3 = 33%

Net approaches

20 of 25 = 80%

42 of 60 = 70%

Total points won

168

137

Fastest serve speed 206 km/h 209 km/h
Average ‘st serve speed 180 km/h 190 km/h
Average 2nd serve speed 146 km/h 158 km/h

Overtraining

www.australianopen.com

Overtraining will be covered in detail in Chapter 14. As a general rule, overtraining occurs
when the body has been given insufficient time to recover from training. Overtraining
is usually indicated by a number of emotional, behavioural, psychological and physical

symptoms.
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Figure 4.8 Long-term
fatigue caused by
overtraining builds up
gradually
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Why does overtraining happen?

Many things can contribute to an athlete experiencing overtraining. A poorly designed
training program might cause overtraining. Poor design features might include an imbalance
between training and rest. Overtraining could also be caused by excessive training (too
much; too high an intensity); sudden changes in training load coupled with inadequate rest;
inadequate and unreliable monitoring of training performance. Long-term fatigue is difficult
to monitor, as it builds up gradually.
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_TEST YOUR KNOWLEDGE

>> multiple-choice questions

1 Recording the power output of an athlete on a force
platform is an example of:

A subjective analysis

B qgualitative analysis

C qguantitative analysis

D key performance indicators (KPD.

2 Qualitative analysis, according to Knudsen and Morrison, is based
on four distinct stages. These are:

A observation, evaluation, interpretation, intervention
B preparation, observation, evaluation, intervention
C observation, intervention, evaluation, summation
D clarification, observation, intervention, evaluation.

3 Which method of analysis would best suit a marathon runner?

A Visual

B Journal

C Joint-analysis software
D Telemetry

4 If you were teaching a complex skill with many components to
a group of ten-year-old children, which method would be most
successful?

A Shaping
B Chaining
C Imitation or demonstration
D Imitation

>> short-answer questions

1 Explain the difference between qualitative and gquantitative methods
of analysis, giving specific examples in a sport of your choice. Briefly
discuss why.

2 Shaping is suitable for complex skill actions with simultaneocus
elements; for example, hurdling. Beginners often see hurdling as
a complex skill because of the event rules and because they are
concerned about hitting the hurdles. A possible sequence to shape
the hurdling skill over a number of training sessions is as follows.

e Athlete to run over five to ten cones, adjusted to allow them to
take three rhythmic strides between each cone. This is to develop
their running rhythm between the hurdles.
e Replace the cones with low obstacles that offer no resistance if
hit; for example, hurdles 20 centimetres high
e Use hurdles set at the lowest height with no toppling weight
e Gradually adjust the hurdle height and spacing to competition
requirements for the athlete’'s age group.

Adapted from Brianmac.co.uk
Explain the process of shaping a complex skill, using a skill in a sport
of your choice.

3 Explain what other method is available to teach a complex skill, using
a skill in a sport of your choice.

4 \Why does a coach need to quickly decide whether or not an athlete
is coping easily with an introduced skill?
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>> essay questions

1 You have just been appointed coach of an elite sports team. Write
a speech that you would use to address management, the playing
group and the coaching staff. Special mention should be made of
your overall plan (training), future short- and long-term goals, and
how these will be measured.

2 Explain how you would use Knudsen and Morrison’s model of
gualitative analysis to create a profile of any individual in your class,
in the sport you are currently studying. Include any methods of
analysis that you would use.
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| eadership In sport

Lea d ers h i p ‘-‘Tough is performing

in adversity. Holding
up to any situation.
Doing what needs
to be done no
matter what.

When we speak of leadership, we generally think of a relationship between an individual
leader and a follower or group of followers. There is an implied power base for a leader in a
sporting organisation that has the potential to help or hinder the progress of the group.

Barrow (1977), cited in Weinberg & Gould (2007), defined leadership as ‘the
behavioural process of influencing individuals and groups towards set goals’. This definition Glenn McGrath,
is important, as it emphasises the vision of a leader to help others achieve shared goals, cricketer
while also highlighting the interaction between the leader and group members, or audience.
(www.athleticinsight.com).

In this context, ‘audience’ refers to the players, spectators,
management and officials. So we are focusing on the relationship
between leadership styles and the audience with whom they
are interacting. It is fair to say that the leadership of a sporting
organisation can determine whether the organisation succeeds or
fails. One of the most critical factors in how this success is measured
depends on whether the majority share the leaders’ vision.

Leadership towards a
common goal

The English football league is a classic example of leading towards
a common goal. Clubs are able to compete in several different
competitions, all coexisting:

1 The English Premier League is a round-robin, home-and-away
season, where the team on top of the table at the end of the Figure 5.1 Tom Moody

. played eight Test matches
season wins. There are no finals. for Australia

2 The Football Association Cup (or FA Cup) is a knockout competition covering all of the
higher and lower leagues, and allows lower teams to pursue higher-level glory.

3 The League Cup is a knockout competition only for teams in the Football League. Unlike LﬁadersTP T —
. . e impact individuals have |——
the FA Cup, where 731 teams entered in 2007-08, only 92 clubs can enter the Leagu§ Cup: on group dynamics related |
the 20 clubs of the FA Premier League, and the 72 clubs of the Football League, which to a team objective —
organises the competition. audience
4 The Champions League is the top teams from the previous year from all over Europe, a group of listeners,

spectators, admirers or

usually three or four from each country. It is played in a round-robin format, then as a devotass

knockout competition.
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Teams in the English leagues target specific trophies in order to gain some success from
a given season. However, most managers seek the English Premier League title, then the
Champions League title. Many clubs feel that these prizes are out of their reach and put all
of their resources into winning one of the lesser trophies.

Arsenal is one of the top teams in the English Premier League, and they have employed
a policy of playing all of their young players in the League Cup. This situation sits well with
most supporters as they recognise the need to bring on the young players in a less important

— Catchy fact
— | Arsenal hold the record
—| inthe €nglish Premier

League with a 49-gome forum. The club covets the Premier League title, as it is the greatest indicator of long-term

undefeated winning success.

streak in the 2003-04 The same view is not tolerated at the smaller clubs, as their fans are simply chasing any

SeQson. success. This often sees lower-level clubs rise to the finals in both the League Cup and the
FA Cup.

If the vision of the management and leadership does not suit the audience (whether
players or spectators), the club faces a rocky future, as their goals are not aligned. See
Chelladurai’s leadership model later in this chapter.

We will consider leadership from these standpoints:

— e Coaches as leaders.

—— coach

——1 an individual involved in the o Athletes and other leadership positions within sporting organisations.

— 1 direction, instruction and ) o )

—1 training of a sports team Wayne Bennett, the famous Brisbane Broncos Rugby League coach, said it best: ‘Not
or individual sportspeople everyone in sport can win. For some the only prize can be the character they have built

within. It can also be the greatest prize of all’.
" n """ "n"a """ """ """
Checkpoints

1 What are the characteristics that make up an inspirational coach? @
2 Why is it that a coach can have such a profound effect over us?

®a

3 How can one coach extract brilliance from one player, while another can
only achieve mediocrity with the same individual?

Coaches as leaders

The country is full of
good coaches. What
it takes towinis a
bunch of interested
players.

Don Coryell, San
Diego Dodgers

Figure 5.2 Coaches
Wayne Bennett (rugby
league) and Jane Searle
(netball)

L]
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There have been many great coaches who have achieved outstanding results. Coaches

can have very successful careers without using mainstream methods. The variety of
coaches in any elite sporting league is immense. Variety in management will reflect
massive differences in the approaches to the players, to the task, and even in the day-to-day
organisation of the club.

Leadership in sport

Good leadership means more than being inspirational and charismatic. Modern concepts of
leadership value vision, innovation and the ability to focus on the task at hand while keeping
an eye on future opportunities and concerns. Leadership is the power to influence others to
set goals.

In coaching terms, this means the coach having a plan that gives direction to the team.
The coach sets out goals that they want the team or individual athlete to achieve. This
gives the athletes direction and creates a team ‘culture’. Team culture is the atmosphere or
environment that the coach creates within their club or organisation. Club culture is the
heart and soul of the organisation; it creates an environment that seeks to give every athlete
the maximum opportunity to achieve success: to bring out the best in a person. This may
involve a coach appealing to the athlete’s values. In achieving this direction, the vision must
be translated into reality. In establishing a culture, the coach and athlete might identify rules
or expectations that oversee everyday practices, such as:

+ athletes being on time for all training sessions

o defining accepted behaviours

* looking after player welfare

* unifying all members of the organisation in pursuit of a common goal
« establishing dress codes

 making sure that everyone conducts themselves in a sporting manner.

Coaches are concerned with the athlete as a whole person, paying attention to the
physical component of the sport as well as the psychological and social environments.
Therefore, the culture must include parents, staff and all other parties involved in the group.
This means that all processes within the organisation must be transparent and that it must
make consistent decisions. This requires the leader to have exemplary communication
skills so they can communicate this direction or vision to the squad. To achieve these goals
requires commitment, encouragement, enthusiasm and emotion. Leaders determine the
direction for the future. (Martens, 2004)

A coach must be able to recognise their own strengths and weaknesses, and assemble
a support staff to perform the tasks they cannot do well. It also means being innovative and
unpredictable. The coach is a strategist, an ideas person who comes up with unexpected
solutions that transform the way the game is played. A coach with good leadership skills
is able to delegate certain tasks while keeping control of the core business of planning and
winning games.

From a coaching point of view, leadership also means setting clear and attainable short-
term and long-term goals that players and coaching staft can aspire to. A good leader shares
credit for success, but also accepts responsibility for their own failures.

Coaching styles

Different styles of player respond more positively to different styles of coach. Many great
players have been forced to restart careers at rival clubs in order to avoid a coach with whom
they have irreconcilable differences.
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1 Mick Malthouse

Figure 5.3 AFL coach Figure 5.4 Sir Alex

Ferguson, manager of
Manchester United
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Authoritarian coaches

An authoritarian coach takes on a dictatorial role and likes to dominate or control the players
or athletes in their charge. An authoritarian coach has a controlling-type personality. This
style of coach may be at odds with athletes who wish to have more input into the direction
of the team and the club.

Mick Malthouse, coach of AFL team Collingwood, is a good Australian example of an
authoritarian coach. As a player, Malthouse was very disciplined in his play; he was tough,
accountable and a fierce competitor. These are all characteristics that he appears to value
highly as a coach. He has clear expectations of his players and lets his players know when
they have failed to carry out his plans.

An international example of an authoritarian approach is Sir Alex Ferguson, manager
of Manchester United Football Club. Ferguson was a very successful club player with
Glasgow Rangers, and often described as tough and uncompromising. These traits are
reflected in his management style.

In one incident, Ferguson lost patience with David Beckham in the dressing room,
and threw a soccer boot at him. Beckham required stitches above his eye to treat the injury.
This was the beginning of the end for Beckham, who struggled to regularly play first team
for Manchester United again. It was a strange situation, as Beckham was England Captain
at the time, and was picked to play for England despite not regularly securing a place with
Manchester United.

Summary of an authoritarian coach
An authoritarian coach is someone who:

¢ clearly defines team rules on and off the field, and is severe on players who break them
* puts prime importance on winning and on adhering to team strategies

* can be distorted by the media to appear overly passionate and fanatical

* can clash heatedly with players in close game situations

* hasalevel of confrontation that can push some players away from the club.



Democratic coach

A democratic coach is more in tune with the needs and wants of the playing group, the
coaching support staff and even the administrators. They include the playing group in major
decisions and try to empower the group to have a personal stake in the team’s direction.

John Buchanan, the former Australian Cricket Team coach, is a local example of a
democratic coach. His coaching style was more of a managerial role, with much of the day-
to-day direction of the team controlled by the senior playing group and specialist individual
coaches.

This style proved very successful, as Buchanan’s coaching record at international level
is at around 75 per cent for Test Matches and 75 per cent for one-day international matches.
This places him at the top of the list as the most successful cricket coach in history.

Excerpt from an interview with 2009 West Coast Eagles coach,

KEEP IT
y.\ = John Worsfold.

How would you describe your style of coaching: democratic, authoritarian
or casual?
Democratic for sure.

Is that because of your personality? Or just because of the way your coaching has evolved?

| think it is my personality. | think that I've got the ability to listen to people and give them
the opportunity to feel like their opinion is welcome and listen to it, and also show that
actions are taken from that feedback, whether it's positive action or it’s just action that has
forced us to reflect on what they’ve said but we don’t actually change according to it. We
would get a lot of good feedback from players who are comfortable to come and tell me if
they think things could be done better.

Figure 5.5 John —
Do you encourage the players to be very forthright? Worsfold —

Yes.

Do you think you've got that group of players now?

They are an extremely quiet group, but they have a focus that they want to be able to give feedback to
each other and the coaches. Coaching is going to go the same way. It's a very strong focus within our
group that we have strong communication and feedback with each other.

Would they ever do that during a game?
You'd expect they would, for sure.

How do you compare that to how you were playing under Mick Malthouse? Is there a difference in the
way he dealt with people in the same situation?

Yes, | think the difference is that when | was playing with Mick it wasn’t as full time an industry as it is
now, so players would come and want to be told what to do, tell us how to do it and we’ll go out and
do it. Whereas now they’ve got plenty of time, they’ve got vision, they want to sit down and say, okay, if
this happens, what happens here, so they go through all those exceptions to the rules, whereas with
Mick we knew what were going to do and what our aim was, and we’'d just turn up and do it.

Is that based a little bit on Mick Malthouse’s personality?

Probably a little bit. Mick sort of knew what he wanted but he was still open for feedback. If you
wanted to go and throw an idea in, he’d listen to you but you just found that you didn’t really have the
time or the opportunities to be able to do that, whereas we would make big windows open for players
to be able to do that.

Does that happen very much?

Yes. Generally they will certainly do it more with the line coaches, because it might be a query
they have about their role. But | expect them regularly to come and see me about how they are
tracking overall.
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John Buchanan is the most successful cricket coach of all time. He coached the
Australian Cricket Team from 1999 to 2007, with a winning record of nearly 75 per cent.

KEEP IT

While | don’t suggest for one moment that my way is the best way, or indeed my way
is the only way, this is the way | live it and breathe it, and I’'m happy to share a simple
outline of it here and let you decide what its value is to you.

There is a mix of principles which connect through
everything | do, and while that encompasses such things as
vision, planning, organisational culture, stretching beyond
boundaries and so on, essentially, at the core of it all, is
consideration of the individual.

It is about the whole person, not just the staff member, the
cricketer, the volunteer, etc., or how best we can use a person’s
skills to benefit the bottom line, or achieve company results.
It's about valuing the individual and their needs to develop
intellectually, emotionally, technically, socially and spiritually.

It is about helping people. All of us need help in some
way or other. | try to assist the people | meet every day of my
Figure 5.6 Cricket coach life to feel a little bit better about themselves, to be a little bit better
John Buchanan at sport or work or home, or to maybe have a clearer direction to what
they want to be or what they can achieve.

Ultimately, in understanding yourself, accepting yourself, and
then loving yourself for who you are, your personal style, your methods of communication become
consistent. People understand you and what you stand for. This is the basis of strong and true
relationships with your staff, family, peers and adversaries. It is from this point that managing,
coaching, leading other people can begin.

www.buchanancoaching.com

Summary of a democratic coach
A democratic coach:

o delegates coaching tasks to either senior players or support coaching staff
« allows input from others in future directions of the team or organisation

¢ encourages good communication to ensure that all branches of the organisation are
pulling in the same direction.

Casual coach

The casual coach is not concerned with dominating their players or letting the players dictate
the future directions and goals. The casual coach is happy to respond to whatever situation
or circumstance is facing them at the time. Sometimes they might use a more directed
approach; on other occasions, they might use player-centred solutions. A casual coach is
adaptable and able to flex with the demands of the situation.

A trait of this style of coaching was displayed by Mark ‘Bomber” Thompson, coach of
AFL team Geelong. In a Geelong vs Eagles match in 2008, Geelong, which was at the top
of the ladder, was beating the opposition by almost 100 points. Thompson was seen eating
a sandwich in the coach’s box and paying little attention to the tactical aspects of the match.
This is typical behaviour of a coach who is prepared to ‘go with the flow’. However, this
does not suggest that Thompson is casual all the time. In truth, at the elite level of sport, this
casual coaching style would be the least common.
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Summary of a casual coach
A casual coach:

¢ places the onus on players to prepare themselves for the impending play
¢ lacks structured, rigid planning
« uses ‘gut feeling’ to help guide decision making and future direction.

Other coaching styles combine individual features of the categories outlined above.

Summary of coaching styles

 There are three main styles of coach: authoritarian, democratic and casual.

* All coaches must communicate successfully with their athletes if they are to be
successful, regardless of their coaching style.

e Coaches must learn to adapt their methods to suit the needs of each athlete.
 Coaches need to adjust their style to suit individuals and the occasion.

¢ Elite coaches have many ‘tricks’ to maximise performance.

P e

Checkpoints ®o
1 a Usethe Internet to research a coach, in a sport of your choice. @
b Identify which coaching style best represents your chosen coach.

€ Does your coach fit neatly into one category?

d Identify which athletes in your chosen sport would respond well to this style of
coach, and which athletes would clash.

2 List and describe three coaching styles, and give an example of each.

3 Describe the characteristics of the coaching style that would be best suited to each of
these athletes. Justify your answer.

= Ben Cousins
= Lleyton Hewitt
= Jelena Dokic
= Lauren Jackson

4 List the coaching styles that would best suit each individual in your class. What
relevance does this have for your teacher or coach?

Excerpt from interview with
KEEP IT Glenn Mitchell, Senior Sports
A B Broadcaster, ABC Radio Perth

Who do you feel are the best
sport coaches of all time?
The best coach | have had opportunity to spend
time with, and to talk with and really analyse their
strategies, was Rick Charlesworth, coach of the
hockey gold-medal winning women’s teams in
Atlanta and Sydney. He is now the coach of the
national men’s hockey team, the Kookaburras.
Charlesworth is further ahead in his way of
thinking than any other coach I've met. He is very
lateral. He will take what he finds in one particular
sport and then make it across to another sport.
He will watch a sport like football from behind

Figure 5.7 ABC
broadcaster Glenn
Mitchell
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Glenn Mitchell interview (continued)

the goals. He looks at the way a team sets up on
both offence and defence. He will look at sports
like water polo and see how they transmit the

ball from one end of the pool to the other, and he
will try to utilise similar strategies in hockey. So
for me, Rick Charlesworth is the most ‘catholic’
coach, going right across the board. He takes into
account so many different aspects.

One coach | have always admired, although
he is really a manager, is Angelo Dundee, the
man who actually led Mohammed Ali throughout
his career. Mohammed Ali was a very different
personality, and Angelo Dundee never really looked
after any aspect of Mohammed Ali beyond training.
All he did was be a mentor for Mohammed Ali as
far as boxing was concerned. He was all about
positive reinforcement. He was able to make the
connection very well with Ali's personality, and
give Ali what he needed to hear. And as a pair, an
individual coach and an individual being coached,
there’s none better than that combination.

The other two coaches I'd say that really
fascinated me over time were Bill Jackson, who was
the coach of the Michael Jordan-led team that won
six NBA championships, three in a row, followed by
three more in a row when Michael Jordan came back
to the sport after his brief flirtation with baseball.

And the other is Sir Alex Ferguson, the
manager of Manchester United. Both those men
faced a very different set of criteria than a lot of
other coaches have. They were working specifically
with superstars. When you don’t have a salary
cap, you bring together the very cream of the crop.
And what happens is that each one of them has a
massive ego. Everyone wants to be in the starting
11, everyone wants to be on the pitch. Everyone
wants to be looked at favourably by the coach,
and to win him over.

It’s difficult to make a team like that gel,
and | think what Phil Jackson did with Michael
Jordan, and what Sir Alex Ferguson has done
with Manchester United, that underlines people
management. And that’s one of the key things in
sport, to be able to manage personalities, and to
be able to know what you can say to one player
that you can't say to another. And what you would
say to a group is different to how you would tackle
it with one player or another. So there are a lot of
different facets that come into play about who’s a
good coach and who’s not.

Do you subscribe to a Ric Charlesworth-type
theory, or do you feel that a coach does have a big
influence after bounce-down?

| think a coach can have an influence to a point,
but probably the most ironic thing is that where

a coach doesn’t have any real impact is probably
when a coach wishes to have the greatest impact,
and that is at the end of a clutch game. When you
are in time-on at the end of the last quarter of an
Australian Rules football match, there is virtually
nothing a coach can do in the last 90 seconds,
apart from put out a message to say, ‘Hold it up,
hold it up!’

But there’s a lot of mystique given to say
‘a great coaching move’. | don’t know how many
great coaching moves are made during the period
of a football match that actually end up influencing
the outcome. Most coaches will tell you that 80 to
90 per cent of the work is done before the team
crosses the white line on a Saturday afternoon.
The planning is done during the week; they start
looking at videotape, reviewing it, each player
looks at individual DVDs of the opponent he will
be playing on. They come together, they have
whiteboard sessions, they do specific drills with
cones and the like and various players playing
certain roles in intra-club scratch matches at
training; most of that analysis is done prior to
the match and there might be one key move, that
perhaps a team can throw you by playing a centre
half-forward who is in good form at centre half-
back, you might have to come up with some way of
being able to move the chess pieces on the board.

But | think Ric Charlesworth is probably
right, that largely, when you come up against an
opponent and the game actually starts, most
of the work has been done in the lead-in. If you
are relying on the coach to win you the match
on game day, then | think it's probably a recipe
for disaster if you haven’t done the planning in
advance properly.

John Worsfold mentioned that his hardest coach
to coach against was Paul Roos, partly because
he said he knew what tactics were coming, but
he still couldn’t do much about them. He knew
they were going to be executed well. He said
Mark Williams had just been able to turn them
over even when they have been flying high. He
said he’s either been lucky with his personnel

or planned well. Who do you think in any sport
(or in AFL) stands out as the most astute coach
in terms of watching what’s going on and
responding?

| think Paul Roos is a very astute coach. Rodney
Eade is a very astute coach, too. He hasn't
necessarily had the best personnel in his coaching
career, and has been able to make moves and
changes. He introduced ‘flooding’ at the small
Sydney Cricket Ground. He realised that his team,
and the personnel he had, were tailor-made for
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Glenn Mitchell interview (continued)
flooding as many players behind the ball as they
possibly could, and staging a war of attrition.

Leigh Matthews is a very clever coach;
extremely clever. He was able to allow players,
to a certain degree, to have personalities on the
football field. He allowed them to run what they
were doing themselves, using the great senior
players that he had like Voss and Akermanis,
Alistair Lynch, Mal Michael in defence, Justin
Leppich down at full-back; those players were
allowed to look after each particular line, to
look after the defensive zone, the midfield, the
attacking zone, the on-ballers, etc.

It's interesting that we talk so much about
what they do on game day, but | think the
bottom line is that it’s very different for a coach
nowadays in the elite-level sports. Coaching
today is very different from what it used to be.
It's now a case of people management. And
in Australia we are following the philosophy of
American sport, especially NFL football, where
there is a head coach, and then you have all
these minor coaches. You’'ll have a coach who
is in charge of the forwards, the on-ballers, the
midfielders; each of these coaches is giving
specific feedback from the box to the head coach
on game day.

The head coach has to decide which of these
pieces of information he filters out and which he
runs with. He’s got the final say. You may have
the defensive coach saying, ‘We need to make
this move’; the forward coach is saying something
completely different; they might actually be at
Cross-purposes.

The coach is a ‘sponge’ on game day. He's
getting information from his statisticians; he’s
getting information from the man who’s running
the whiteboard, so he knows that when his
opponents make a move, the whiteboard is in
front of him. It is always being updated, so he
can see who they are moving to take care of
one of his players. He’s then getting his various
zone coordinators, or assistant coaches, giving
him feedback on where they are being hurt,
and where they are gaining an advantage. It's
similar to the captain on the bridge of a ship
during a war; many things are happening at once:
torpedos are being fired, there is a fire down in
the engine room, they may have lost one engine
... all this information is coming to him from all
different points. He has to analyse and think,
‘Okay, what is the criteria here? What is the
priority? Do | need to put that fire out first of all?
Do | need to worry about another torpedo coming
towards the boat?’

It’s the same in a coaching situation. The
coach is sitting there thinking, ‘Okay, I've been
given these three pieces of information from
completely different sources. Which is the one |
need to prioritise, to get a message down to the
runner, get him out on the ground, and get that
area squared away? Once we've got that bedded
down, then I’'m going to worry about the next facet
of the game.’

| think the best coaches are those
who can multi-task. They can be sitting in
a coach’s box and absorbing information
from all different angles. They are able to
disseminate all that information, order it, and
then think, ‘Okay, thanks very much for the
advice, I’'m going to go ahead with A, ahead of
B, C and D.” And he’ll implement A, then go back
and implement B. But it’s a matter of being
able to absorb all the information like a sponge,
and then process it to come up with the best
theory, because you employ all these support
staff around you to provide you with information.
You've got one pair of eyes; if you are following
the ball, you can’t be looking at what switch is
being made off the ball, by an opposing coach in
regard to tagging, or getting run with players to
swap over. So you need that information coming
to you all the time.

The best coaches can stay cool and calm
in that situation and filter the information that’s
important, and then just get rid of what they feel.
And the stuff they get rid of has to be done in a
way that doesn’t leave the coach who suggested it
feeling, ‘What the hell am | doing here?.

There are some AFL clubs today where the
team psychologist sits in the coach’s box and
monitors the conversations between the head
coach and the assistant coaches. At the end of
the game he’ll sit down with the head coach and
say, ‘Do you realise that you were too short, too
sharp? You didn’t listen to that coach; you just
shut off listening to him when he was talking to
you. That is doing nothing for the motivation of
that coach to keep trying to source ideas that
are going to help you.” The psychologist doesn’t
even watch the game. His whole thing is watching
the coaches’ body language, watching how the
‘boss’ reacts to the ‘underling’, and then how the
underling reacts to the boss if the boss refuses
the underling’s information.

A key area of coaching now is the actual by-
play and the way that the coaching staff relate to
each other under pressure on game days; getting a
team to work not so much on the field, but getting
them to work off the field in the coach’s box.
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Checkpoints ®a

As a class, classify all of the current AFL coaches into one of the main categories @
of coaching style. Record your findings in a table with these headings:

Team Coach Style: Authoritarian, Democratic, Casual

Brisbane
West Coast
Geelong

Melbourne

North Melbourne

Sydney Swans
Adelaide
Port Adelaide

Fremantle

Hawthorn

Essendon

Western Bulldogs
St Kilda
Carlton

Collingwood

Extension
1 Asaclass, debate the merits and relative successes of each coaching style.
2 Select three coaches you are familiar with.

3 Classify each coach, giving at least one example of one key trait they exhibit that aided
your classification.

— Catchy fact Attributes of an effective coach

— h id th . . . . .
—| Where did the word In order to be an effective leader, a coach requires certain skills. Among the attributes a

‘coach’ come from? At
first. o coach Was a tutor: coach should possess are:

someone who guided « the ability to communicate with athletes, officials, management and media
students through various
lessons or fields of

study. The coach carried » knowledge of biomechanical principles
the student through the

course, just as a coach
(or wagon) might carry « knowledge of fitness-training methods

« knowledge of the game
« knowledge of sport psychology

an 18th century €nglish » knowledge of sports-injury prevention
family to London.

« knowledge of sports nutrition
o respect for themselves and others

e assertiveness
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o the ability to motivate

¢ accreditation

e expert strategic sense

o the ability to be an effective teacher
o the ability to be a good organiser

o the ability to be a disciplinarian

« the ability to lead

* the ability to mentor

« the ability to be a facilitator.

Obviously, not all coaches have all of these characteristics. As in life, each person has
different strengths and weaknesses. In professional sport, clubs have a team of coaches,
which allows them to cover all of the above attributes within the team.

m e e e e e
Checkpoints ®o

1 Using the list above, choose three coaches you are familiar with and rate @
them on the criteria in this table using this scale:

High 3
Moderate 2
Low 1

Place the appropriate number under the correct rating for each criteria in your notebook
or on screen.

Characteristic Coach 1 Coach 2 Coach 3

Ability to communicate with athletes, officials,
management and media

Knowledge of the game

Knowledge of biomechanical principles

Knowledge of sport psychology

Knowledge of fitness-training methods

Knowledge of sports-injury prevention

Knowledge of sports nutrition

Respect for themselves and others

Assertiveness

Ability to motivate

Accreditation

Expert strategic sense

Effective teacher

Good organiser

Disciplinarian
Able to lead

Able to mentor
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selected?

2 Add up the totals at the end of each column and then answer the following questions.
a Which coach was numerically most successful on your rating system?
b Does this number relate to the relative successes of the coaches that you have

3 As aclass, discuss the merits of your classification of the various coaches.

4 Rank yourself on the attributes of a coach. Who among your classmates would be a
good person on your team as an assistant coach to cover your weaknesses?

KEEP IT

WAFL coaches deserve enormous credit for the
state dominating the top end of the AFL draft
in recent years because they place the development
of young players ahead of winning premierships,
WAFC talent and coaching manager John Haines
said yesterday.

WA players will again be prominent in the early
stages of today’s national draft with Nick Naitanui,
Stephen Hill, Chris Yarran and Daniel Rich certain
to be picked in the top 10. That means 14 of the 40
players selected in the last four years have come from
Western Australia.

South Australia has only produced one top 10,
Bryce Gibbs, in three drafts, and is expected to have
only Hamish Hartlett picked this year. Vic Metro have
had five top-10 picks during the same time period and
could add up to four players today, while Vic Country
lead the nation with 12 players but may only have two
players in the elite bracket this morning.

Junior coaches understand the importance of
having players drafted and give their youngsters the
best chance to excel. All coaches follow a guide that
bans tagging and flooding, asks for key position players
to spend extra time on the field and for midfielders to
play as forwards and defenders. One-on-one football
is heavily encouraged, in a bid to force players to have
both an attacking and defensive mindset, while coaches

Coaches get credit for top WA crop

Craig O’'Donoghue

are also advised to rotate any players positioned as a
loose man in defence.

‘They’re fairly simple guides, but when you
implement those things in a match-by-match situation,
they become powerful philosophies over the course of
a season, Haines said.

‘There’s been a significant shift in philosophy in the
colts competition. At that level of football, we're trying
to focus on individual development. Clubs see the
benefit of that by getting players drafted, getting better
players at league level and more money coming into
the system’

Players in the state under-18 squad were also
educated about life as an elite footballer through four
lectures after the national championships.

The appointment of former West Coast assistant
Rob Wiley as high-performance coach had given
Western Australia a big boost, and letting youngsters
play league football before the draft further enhanced
their AFL prospects.

And the bigger and drier WAFL grounds were
proving also a major advantage, Haines said. “The AFL
wants the game played on open grounds with lots of
movement, less stoppages and lots of run and carry.
The WA style has always been that, and the AFL style
has evolved to meet that’

The West Australian, 29 November 2008
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Checkpoints ®e
1 What is the dilemma faced by coaches in the article on page 90? @
2 Why has Western Australia been such a successful breeding ground for

prospective AFL talent?

3 Why has the style of Western Australian football become so popular in the development
of successful footballers?

4 Why do you think coach education is critical in ensuring the quality of up and coming
footballers in Western Australia?

Coursework

Coaching in practice
Aim: Observation of coaching styles
Procedure:

Observe two training sessions with two different coaching styles. Record
your observations. Your observations should include:

e the sport being played

e the participants’ age group

e any knowledge required

e the number of athletes and the length of the session

e if the coach has accreditation

e the session plan

e the style of coaching used

e the types of communication observed - verbal, non-verbal
¢ feedback given - positive or negative?

e type of demonstrations.

Focus questions
1 What styles of coaching were observed? Explain the differences.
2 Were the coaching styles suitable to the group’s age and skill level?

3 List the advantages and disadvantages of the coaching styles you
observed.

4 Did the coach use effective communication?

5 Did the coach demonstrate an overall working knowledge of the
requirements of the sport?

B8 How was motivation used throughout the session? Was it suitable?
Explain your answer.

7 What are the characteristics of an effective coach?

8 In what form was feedback given? Did it result in changes in
performance?

S Were suitable demonstrations given during the session? By whom?
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(11 Chances are that any student sitting this course has had a coach at some stage who has
The key to teamwork had a significant impact on their life. That coach may have shaped your future and made you
[...] is to work less as the person you are today. The main reason you are doing this course may simply be a love of
individuals and more sport in general, or a desire to follow a career path that will allow you to remain physically
as a team. And the active throughout your life.

coach knows not to
play his 13 best, but

s best 13, Athletes as leaders

Wayne Bennett, . . .
. ayne “enne What determines the quality of a leader in sport? How does a coach or club choose a
ormer Brisbane

Broncos coach suitable leader to create the right feeling among the playing group, the fans and the media?
Over the years, sports teams have struggled with the dilemma of who to choose as the
‘face’ of the club. The wrong decision can divide the playing group, alienate the fans and
embarrass the management. The correct decision can unite all branches of the organisation
and create a clear path forward.

Martens (2004, p. 38) lists six actions that distinguish an effective leader. An effective
leader:

* provides direction; sets goals by having a vision

¢ builds a psychological and social environment conducive to achieving the team’s goals
« instills values

» motivates members of the group to pursue the goals of the group

* confronts members of the organisation when problems arise, and resolves conflict

¢ communicates.

History of leadership theories

Leadership was originally looked at in terms of trait and behavioural approaches.

¢ 'The trait approach assumes that leaders are born and not made. The individual
inherently has the genetic makeup to be either a good or a bad leader.

e The behaviouralists believed that effective leadership was related to the dominant
behaviours of the individual. Imitation of known successful leaders would allow the
individual to model the correct behaviours. This approach assumes that environment
is more important than genetics.

Modern leadership theorists have elaborated on these one-dimensional models and
provided more complex formulas.

Models of leadership

Chelladurai’s multidimensional model of leadership

Chelladurai’s multidimensional model of leadership is based on a Leadership Scale

for Sports. Leadership Scale for Sports (or LSS) is a 40-item questionnaire developed

by Chelladurai and Saleh (1978,1980), which has been generally supported by sports
psychologists. The LSS looks at five dimensions of leadership: instructional behaviours,
decision-making style (autocratic and democratic) and motivational tendencies (social
support and positive feedback).
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Figure 5.8 Chelladurai’s
multidimensional
leadership model

Chelladurai’s model is sport-specific, which places it ahead of most other measures
that attempt to analyse leadership in a sporting context. The model suggests that
positive outcomes (performance and satisfaction) will occur when there is congruence
(or agreement) between the leader’s actual behaviour (i.e. either organising practices or
providing positive feedback), the group members’ preferred leadership behaviour (i.e.
preference for a highly organised supportive leader) and the behaviour that is required in
relation to the situation.

Chelladurai proposed that the degree of success of a leadership group is directly related
to the amount of satisfaction the followers receive from being led in the chosen direction.
Chelladurai focuses on the importance of choosing a leader who is a correct fit for the
direction of the organisation. If the organisation chooses wisely, then the satisfaction gained
by the players, fans and management will be high. If the relationship is not harmonious,
then the leader has several options:

* Maintain the approach, in the hope the group will realign
e Encourage others to be more accommodating

e Become more flexible or adaptable

e Remove obstacles (i.e. sack non-conformists)

 Resign from leadership

Ben Cousins was a high-profile leader of the West Coast Eagles AFL Club for several
seasons. He was the classic high-profile ‘A-list’ leader who took every football
challenge head on. He was inspirational on the field, and remains one of the best
West Coast Eagles players of all time.

Cousins faced several challenges as a leader, as his actions were not aligned
with the overall direction of the club. Cousins initially tried to fit into the club’s
leadership expectations, but as incidents mounted up against him, he resigned the captaincy to take
on other leadership roles at the club.

This was a clear case where Chelladurai’s model helped explain the need for a leader’s goals to align
with the group’s, or the amount of satisfaction received by all involved will be unacceptable.
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Individuals may fail in leadership roles in one organisation, then find their goals align
with another organisation. The list of both players and coaches who have been recycled and
enjoyed success in another organisation is endless. Locally we have:

¢ Chris Connolly, former Fremantle Dockers coach, recycled into management at
Melbourne Football Club

¢ Peter Bell was traded by the Fremantle Dockers, and then re-signed by them after
winning premierships with North Melbourne. He was then named Captain!

Internationally we have:

 Terry Venables, who was sacked after coaching the English Soccer Team in 1996 Euro
Championships, and later contracted by Australia to coach the Socceroos.

Theory to practice: choosing a leader

West Coast Eagles players vote for their leadership group by having each player rank
the entire playing group on a number of key characteristics, including professionalism,
preparation (rehydration), punctuality, reliability and adherence to team strategies. The
leadership group is then selected based on the cumulative scores, giving ownership of the
leaders to the playing group.

This supports Chelladurai’s theory of leadership, that the expectations of the playing
group and the leader must align. Each elite sports organisation places a different emphasis on
what they regard as the most important leadership characteristics.

P

Checkpoints ®e
1 List three sporting organisations that have selected leaders who have @
totally different key characteristics. Why do you think this is?

2 Give an example of an elite sportsperson who has had their leadership
taken away due to misalignment of acceptable behaviour.

Leadership: findings of some research studies
Crust and Lawrence (2006) summarised their leadership studies as follows:

e Horn (2002) found that as athletes grow older and mature, they have a greater
preference for an autocratic and supportive style of leadership. These preferences
might reflect older athletes becoming more goal-oriented and serious about their
performances.

e Weiss & Fredrichs (1986) found a relationship between poorer team performance and
frequency of social support, which probably indicates that losing teams need more
social support from leaders in order to sustain their motivation.

¢ Horn (2002) suggests that increased group performance and satisfaction results from
congruence between required behaviour, actual leader behaviour and group preferences.

¢ Terry & Howe (1984) found that participants in highly interactive team sports, such as
basketball, football or volleyball, prefer more autocratic leadership than participants in
co-acting sports such as swimming or bowling.

e Chelladurai and Doherty (1998) found democratic styles are less effective for complex
problems and are more time consuming.
Put simply, the implications of these studies are:

o athletes may change their leadership preferences as they mature

¢ losing teams require different support networks than winning teams
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o different sports prefer different leadership styles
« certain leadership styles are more effective at solving complex problems.

Adapted from www.athleticinsight.com

P

Checkpoints ®o
1 What do these studies reveal about the considerations involved in @
selecting a leader?

2 Explain how leaders can be recycled and achieve success in different
organisations.

3 Choose an elite sporting leader and list the characteristics they possess. Compare them
to a failed leader, and explain the main differences.

Mental toughness

Mental toughness is a term we often consider to be a necessary trait of a leader. It is mental toughness
a quality that can be hard to define, but it is worthwhile looking at what some of the remaining focused
. . and resilient even in
theorists believe. challenging circumstances
Clough, Earle and Sewell (2002) developed the concept of the hardy personality
by adding confidence as a further dimension, producing their own concept of mental
toughness. Clough et al developed a valid and reliable measure of mental toughness known
as the MT48 (Clough et al, 2002; Crust & Clough, 2005). Clough et al state that: ‘Mentally
tough individuals tend to be sociable and outgoing; as they are able to remain calm and
relaxed, they are competitive in many situations and have lower anxiety levels than others.
With a high sense of self-belief and an unshakeable faith that they control their own destiny,
these individuals can remain relatively unaffected by competition or adversity.” (Chelladurai
& Doherty, 1998 p. 38)
As a coach or a leader, it is necessary to take into account many factors when deciding
on leadership strategies.
Murray and Mann stated that a proficient leader ‘has a vision, an intense focus
on outcome and results, a realistic strategy to carry out the vision and the ability
to communicate the vision and rally support of others’. Leaders are there to coach,
direct and nudge players in the direction of the goals. They have a strong ability to
pass their intensity along to their others. They are always ‘in the game’ right along with
the players.
A leader guides a team, not rules a team. A leader charts a course, gives direction and
develops the social and psychological environment. The leader (either the coach or a player
with leadership qualities) provides an atmosphere where others can learn and grow. A coach
must give some responsibility to the group and have the courage to foster independence.
Otherwise the members will feel that they are not trusted to take care of themselves and
will be irresponsible. There must be a balance where the coach accepts their share of
responsibility and gives some back to the team members.
Several characteristics are identified here that belong to outstanding leadership.
Excellence in leadership is acquired by people who have a strong sense of vision, have
passion and are able to get people to commit 100 per cent and take the necessary action
to see that vision become a reality. Great leaders excel in communication and motivation,
mutual respect, instilling confidence and enthusiasm, and showing credibility and integrity
on a consistent basis.

Adapted from Sugarman, 2007
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The following extract is describes the game play of a member of the Australian Women’s
Hockey Team:

I knew Tracey was going to pass to me and so I instinctively got into position to
receive the ball. When it came I had the opportunity to pass or shoot. Passing was
the easier option but there was no question in my mind about what I was going
to do. All through training we had practised this shooting position, so I had all the
confidence and focus I needed to make the shot. There was never any doubt in
my mind that I was going to score. This was the chance I had always wanted.

From Peak Performance, Gilson et al, 2000
e
Checkpoints

ol
1 What are the characteristics that this member of the Australian Women's @
Hockey Team possesses that identify her as a leader?

2 List the leadership qualities you would rate as important for these sports.
a Australian Rules football
b Women's tennis
€ Junior netball
d Swimming

3 Were the traits you identified above common to all sports? Or are some qualities
specific to the activity?

Other leadership roles
within sporting clubs

Leadership roles are diverse. Here is Evan Crawford, Manager of Rugby Development with
the New Zealand All Blacks Rugby Union Team, speaking about passion:

Passion. Passion for the game. I think there’s no-one in this organisation who
doesn’t have a genuine love and passion for what we do. Passion makes this
place tick, along with good leadership and good governance. And the All Blacks
are the pinnacle of that passion. They are the glue.

From Peak Performance Gilson et al, 2000

Leadership extends beyond the coaches and players in any sporting organisation. The
club’s vision is often decided at board level, and the board engages the services of coaches
and players. The direction of the club has been established by the board, which is responsible
for developing the overall plan. The board selects a coach who embodies the club’s vision,
and trusts them to acquire players who suit the proposed direction of the organisation.

Eddie McGuire and Collingwood Football Club

KEEP IT |

Collingwood Football Club evokes passion among its supporters and its detractors.
It has one of the most dedicated supporter bases in world sport. Eddie McGuire has
evolved from a journalist, TV reporter and host of The Footy Show, to chairman of
Collingwood Football Club.

McGuire’s media profile is huge, and he must continually tread a tightrope between the demands of
a fanatical fan base, the running of the club and the performance of the players and coaching staff. He is
one of the most powerful sports leaders in Australia, but he hasn’t coached or played for any AFL team.
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Inspirational sporting leaders come in many shapes. There are many examples of

inspirational leaders in various roles in sporting organisations. You may be familiar with:

P
Checkpoints

1 List some inspirational leaders within sporting organisations. @

2 Outline, using a sport of your choice, an organisation that meets
Chelludarai’s model of compatibility of leaders and followers.

Kevin Sheedy (now with the AFL)
Sepp Blata (former head of FIFA)

Lawrie Lawrence (Former Australian Swim Coach, now spokesperson for children
learning to swim)

Frank Lowy (Football Australia).

Figure 5.9 Leadership
extends beyond the
coaches and players in
any sporting organisation
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TEST YOUR KNOWLEDGE
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multiple-choice questions
Chelladurai proposed that:

A |eaders are born, not made

B |leaders are a product of their environment

C leaders’ behaviours must align with the group to maximise
satisfaction

D leaders must set goals that are based on players having self control.

A coach who prefers athletes to help control the direction of training
and group goals is a:

A democratic coach
B casual coach

C dictatorial coach

D authoritarian coach.

Martens (2004) identified six actions that distinguish an effective
leader. Which one of these is not one of Martens’ six actions?

A | eaders build a psychological and social environment conducive to
achieving the team’s goals.

B Leaders motivate members of their group to pursue the goals of
the group.

C Leaders confront members of the organisation when problems
arise, and they resolve conflict.

D Leaders confront members of the organisation and openly
encourage conflict.

West Australian Football League (WAFL) coaches have developed
more talented players per head of population than is statistically
normal. This is due to:

A good local junior competitions

B better lifestyle and weathenr

C AFL being the main sport in Western Australia

D coaches agreeing to unwritten tactical modifications.

short-answer questions

What criteria could be used to determine the most effective leaders
in your class? Rank all class members on these criteria.

Rank the 14 Curriculum Council sports on a continuum, rating
leadership from most important to least important. Bate coaching
leadership and player leadership separately:

Australian Rules football, basketball, badminton, tennis, swimming,
soccenr, softball, golf, squash, netball, volleyball, cricket, hockey,
touch football

Why does the importance of leadership vary in different sports?

Analyse your school’s leadership group, either administration or
prefect body, and determine whether or not Chelladurai’s model
explains its success or failure. What changes would need to be made
to address any issues?

essay questions

In a sport of your choice, briefly outline the significant leader in
the organisation, and discuss whether or not they align with the
spectators, management, players and the media.

You have been made coach of a junior sport team. Outline the process
and criteria you would use to determine your leadership group.
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Reflective
learning and
participation

Reflecting
on performance

Coaches and athletes both have responsibilities regarding monitoring and reflecting on
performance in order to guide improvement. A significant part of this process is aimed

at ensuring that recovery from exercise is appropriate, to help establish that the training
program is appropriate. In the case of overtraining, the resultant chronic injuries, mental
fatigue and lowering of performance can only be avoided with good initial planning and a
thorough program of reflection.

Sports science principles regarding physical and mental recovery are covered in great
detail in Chapter 13. In this chapter, we focus on the methods of monitoring and reflecting
on the mental and physical aspects of performance.

Methods used in monitoring or reflecting on performance include the following.

Athlete’s training log or journal
Coaching staff training log or player summary
Coaching staft observation schedule

Athlete-centred: physical self-monitoring

Vi A W DN =

Athlete-centred: mental self-monitoring (wellness score)

1 Athlete’s training log or journal

A training journal or log can be used to reflect on the goals set for skill development and
whether or not they are being attained. This involves the athlete writing a daily reflection
after each training session. An athlete in team sports will record their progress in certain
skills, strategies and tactics, and be encouraged to talk to coaching staff to establish
external perceptions. The coach in many cases will be a line coach, who is the first point
of contact.

Time must be allocated for this reflection process, and regular meetings with coaching
staff are necessary to establish that suitable progress is being made. The use of a daily
response in the form of a single sheet or a summary spreadsheet with a numerical scoring
system is common.

Catchy fact

In soccer, the average
time for a penalty kick to
cross the goal line is 600
milliseconds. The average
time for a goalkeeper

to move is 500-700
milliseconds. The critical
cue in the goalkeeper's
success at guessing

the right way to move
woas dictated by impact.
Goalkeepers actually
need to move before
the kick, but if they do,
statistics show they quess
the wrong way 59 per
cent of the time. This is
partly because the kicker
con wait till impact to
decide on the direction.

training journal
document used to record
physical and mental
responses after an athletic
performance

line coach

coach who looks after a
distinct component of play
(defensive or offensive)
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Table 6.1 Reflective journal sample

Player's name:

Line coach:

Week
commencing
Jan 14

Session

Pre-game
weight

Post-game
weight

PRE/RPE
for session
6-20 on Borg

Injuries or
soreness

Comments
on skills or
tactics

Scale

Training
Mon am

Training
Tues pm

Training
Wed am
Training
Thurs pm

Training
Fri am

Saturday
game

Sunday
recovery
session

Catchy fact

One easy method of
monitoring recovery is to
weigh players pre-game,
then post-game, and
use the weight loss as
a guide to the quantity
of fluid replacement
required. For example,
Saom had a pre-game
weight of 75 kg and a
post-game weight of

73 kg. He will need to
consume two litres of
suitable fluid over the
next few hours.

2 Coach’s training log or player summary

A training log is a good way for coaching staft to monitor progress. Having external
observers do this is critical, as it adds another point of view to the data. Some athletes are
not reliable in terms of self-reflection journals, so an external opinion provides the evidence
about whether their training responses are valid.

A coach’s training log would include a record of sports-specific and general
physiological parameters, such as distance, intensity, resting heart rate, weight, levels
of muscle soreness, fatigue and psychological state. Elite sports organisations will also
have detailed skill observations that are monitored over a period of time. Weaknesses are
identified and players are put on modified skill programs to correct technique imperfections.

Figure 6.1 SongJung
Sun of North Korea

at the 2008 Beijing
Olympic Games

i

-_—
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Table 6.2 Sample of a coach’s summary of player progress

on

4 Select two items to focus on for each aspect.

2 Place each member of your class into the coach’s planner.

3 Use the sport you are currently studying in your practical area as the basis for the
observations.

Valuable information can be gained if coaching staff regularly monitor skill learning, tactical
understanding and interaction during practice. This information provides a long-term

profile, containing skilled observations on the development of certain desired responses.

Table 6.4 is a simple observation schedule a coach can use to monitor adaptations to
training. It doesn’t take skill learning into account. Coaches may ask line coaches to record
suitable skill information that is more detailed than the coach’s player summary.

Tahle 6.4 A coach'’s observation of an athlete’s adaptation to training

Player Priority Physical Mental Injury: Physical Strategy to | Monitoring
Short-term | conditioning | work on and
(ST) Long- asssessment
term (LT)
John Kicking Good Strong body Hamstring VO, max Looking at Meet with skill
Jones too often overhead language in strain in pre | scores 68%; | handball coach Fri and
mark one on one season: two | good option in Mon for priority
Gaood short Self confident WBEI.(S to Sprint speed close contest | handball training
pass in most skills | full fitness X needs wark r?ther than | Meet with
assessment; always i
Good set Poor ST Bench press: kickir\: psychologist
' " . g once a week for
shot at goal communicator | steitis 120 kg; , ,
Cantt with coaches Ut acceptable Running ongoing mental
, etk off player strategies
handball Too quiet at candidate when own
with non- training due to team wins a
preferred several groin UPNOVEr
hand strains; LT
Checkpoints ®e
Player progress @ m
1 Print out the player progress template from the DVD. ‘
Table 6.3 Coach’s summary of player progress Player
rogress
Player | Priority | Physical | Mental | Injury: | Physical Strategy | Monitoring & FtJ emg late
ST/LT | conditioning | to work | assessment

Coaching observations

Signs and symptoms of non-adaptation

Direct communication

e Athlete tells me that:
— they have heavy legs
— they don't feel well
— their legs are sore
— they are tired

Physical Education Studies for WA 3A, 3B
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Catchy fact

The impact time of

a golf club and ball

is 0.0005 seconds.
Tiger Woods won the
2002 US Moasters Golf
Championship with a
19-under total of 276,
meaning that his clubs
were in contact with the
ball for 0.138 seconds
over the entire four
rounds.

Farrow and Kemp,
2003 p. 2

Body language

Facial expression and colour

Look in their eyes

Bending over to recover after an effort
Bad technigue compared to normal

Physiological

Increase in resting heart rate
Loss of body weight
Loss of appetite

Psychological

Low mativation
Low concentration
Aggressiveness
No self-confidence

Others

Poor eating habits
Poor sleeping patterns

4 Athlete-centred: Physical self-

monitoring

Thibault, 1993

Elite sporting organisations require players to complete a daily response sheet for certain
criteria. This is kept on file for each player; it is part of their contract that they will fill in the
response sheet regularly and discuss the information with line coaches at regular scheduled
meetings. Figure 6.2 shows a summary monitoring tool that provides athletes with a profile
of their progress over a one-month period. Figure 6.3 is a daily response sheet, which can

often make it harder to see a pattern.

5 Athlete-centered: mental self-
monitoring

wellness score
a rating an athlete gives
themself, based on how

hey feel
they fee Name | | Month | |
Self-monitoring sheet
12 3
10 25
8 2
Monthly 6 15
starting
point 4 !
£ =
= 2 05 ¥
£ 0 0 X
< [
BW 2 :
¥ -2 -0.5 8
E o
= 4 -1
-6 -1.5
-8 -2
-10 2.5
Figure 6.2 An example Clodlao oo bbbl
of athletes self- 12 3
L 1 13 15 17 19 21 23 25 27 29 31
monitoring sheet Day
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Encouraging an athlete to ‘listen to their body” and monitor how they are feeling is an
important tool. Athletes are encouraged to give themselves a wellness score.



DATE

WEEK

WEEK’S GOAL

HL1V3H
NOLLYJINNININOD
NV3L 01 3anLiLLY
M4OM 01 3aniiLly
NOILVAILOW
SSIANIHOS ITISNIN
IN331S3/3ON3AIANOD
STIAIT ADHANT
d331S 40 ALITYND

=
=
=
<<

GOOD 3=0K 4=POOR 5=

CIRCLE YOUR RESULTS FROM 1 TO 5
TRAINING NOTES/SCHEDULE

(1 = EXCELLENT 2
DAY 1

total

4 Weekly

5

Sleep hours

Weight

Heart rate
DAY 2

Sleep hours

Weight

Heart rate

DAY 3

Sleep hours

Weight

Heart rate

DAY 4

Sleep hours

Weight

Heart rate

DAY 5

Sleep hours

Weight

Heart rate

DAY 6

Sleep hours

Weight

Heart rate

DAY 7

Sleep hours

Weight

Heart rate

Weekly sub-total

Weekly average

COMMENTS ON GOAL ACHIEVEMENT

Figure 6.3 An athlete’s
daily response sheet

SUMMARY NOTES
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Grant Thomas, then coach of the St Kilda Football Club, used wellness scores to cancel
a 2004 training session when he recognised the players’ wellness scores were indicating
mental fatigue. These wellness scores are good indicators that the training is either too hard,
too easy or at an appropriate level to allow adaptation. The body can only adapt when there
is sufficient recovery time between successive physical and mental demands.

Figure 6.4 refers to a simple wellness rating that takes into account fatigue, sleep, stress,
illness and muscle soreness. Table 6.2 is a daily analysis of the life demands on an athlete. This
is a wellness rating that can be used to establish if the combined demands of training and
competition are beginning to detract from athletic performance, hinting at overtraining.

Table 6.5 A competitive swimmer’s daily training log

LOG SHEET DATE
1 Sleep: How did | sleep last night? Lo 2 1 E— Ao S N— [ 7

Very very well Average Very very badly
2 General fatigue: How do | feel today? Lo P — 1 N— b 5 B— (SR 7

Very very good Average Very very tired
3 Stress: What is my level now? Lo 2 S I— Ao i N— [ - 7

Very very low Average Very very high

Causes: (e.g. emotional upset, exams)

4 Muscle soreness: How do my muscles feel right now? Lo, P — 13— 4.......... (5 S— [ 7

Very very good Tender but not sore Very very sore

5 Training yesterday:

Morning: ¢ distance (km) e effort: 1.......... ) — S SS— - b N (S 7
o gym work (mins) Very very easy Neither hard nor easy Very very hard
Afternoon: * distance (km) o effort: 1.......... - :3 .......... 4.......... (ST [T 7
* gym work (mins) Very very easy  Neither hard nor easy Very very hard
6 lliness: Do you feel ill today? (Please list symptoms below) Yes No

Table 6.6 A daily analysis of life demands on an athlete

ANSWER SHEET
NAME DATE
RESPOND BY CIRCLING the appropriate response alongside each item.
a =worse than normal b =normal ¢ = better than normal

PART A PART B (continued)
1 a b [¢] Diet 8 a b c Irritability
2 a b € Home life 9 a b ® Weight
3 a b c School/college/work 10 a b c Throat
4 a b [¢] Friends 11 a b c Internal
5 a b © Sport training 12 a b ® Unexplained aches
6 a b ® Climate 13 a b ® Technique strength
7 a b © Sleep 14 a b ® Enough sleep
8 a b ® Recreation 15 a b @ Between sessions recovery
9 a b ® Health 16 a b ®© General weakness
Total ‘a’ responses 17 a b c Interest
Total ‘b’ responses 18 a b c Arguments
Total ‘c’ responses 19 a b c Skin rashes
Record these values and the day’s data on Data Log Part A 20 a o © Oohges’uon

21 a b © Training effort

PART B 22 a b © Temper
1 a b ® Muscle pains 23 a b ® Swellings
2 a b [¢] Techniques 24 a b c Likeability
3 a b © Tiredness 25 a b © Runny nose
4 a b ®© Need for a rest Total ‘a’ responses
5 a b ® Supplementary work Total ‘b’ responses
6 & b © Boredom Total ‘c’ responses
7 a b ® Recovery time

Record these values and the day’s data on Data Log Part B
104 Reflective learning and participation
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Overtraining can have serious
consequences for an athlete. Coaches

must be sure to identify the early

warning signs of overtraining, and
adjust training to avoid mental and

Start Dale: [Friday. 25 August2006 | =

physical exhaustion. When the body
is put under stress, it has the option
of either fight or flight’. If the

program tries to achieve unrealistic

s
gains, then the body’s response will '
be “flight’, followed by a a decline in 5
performance. I
2
0 “ + "

WWNMZHOGMWMWW

Daily Measure

{

Figure 6.4 An example Fatigle
of a wellness training log Sleep E' D
Muscular Soreness [ o

X O T S5+, 7

®Bar Chart
OlLine Chart

R Logout | Help
Welcome Touch
End Date: [Wednesday. 30 August20€ 7]
. Fatigue(5)
% Fatig 5)
< average
dala "
Muscular
* Soreness(5)

Fitsense

FitSense Training ’

High : : . .St:.ge of : sz]ir‘]tenance Figure 6.5 The
! ! _____diminishing returns training curve relationship between
\ Alarm | Resistance  _~—_ Overtrained | the general adaptation
! reaction Ioradaptatlon ! syndrome and the
, phase phase | concept of change,
Pert : X maintenance and
erformance ini
| Counter Change curve ! Exhaustion overtraining
! shoct( | phase
N Y |
Base |7\ i I
I I I
level \gnock 1 ,
Low I |

Time

Methods of analysing skill
development and learning

The flow-down effect from professional sport has impacted on the methods used by even
junior sports organisations. The media attention on what athletes are doing at elite levels has
had a dramatic effect on the professional approach to all sports. Coaches see AFL players,
cricketers and tennis players receiving advanced analysis using state-of-the-art software and
computer analysis. They see athletes recovering in the muddy waters of St Kilda beach, or
walking laps in a swimming pool. They can go to websites and look at reports on player
injury lists, and estimated progress to full fitness.

This media coverage, and access to sports science findings on improving performance,
has meant that coaches at all levels are inspired to give their athletes the best possible
methods for fast-track improvement.

This section focuses on the methods used to gauge skill development, and
to ascertain whether or not permanent changes in performance have occurred. (A
permanent change in behaviour is known as ‘learning’.) Coaches are focused on trying
to change skill behaviour to enhance long-term performance. It may sometimes
be worthwhile making a short-term skill change to suit a certain strategy or tactic,

Physical Education Studies for WA 3A, 3B

Catchy fact
Watch out for the trap

of not stopping to relox.

Otherwise you'll be like
the woodcutter who
never stops to sharpen
his axe: he has to work
harder to do what

used to be easy. The
same could be said for
not including sufficient
recovery in training.
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Hille stung into action

KEEP IT
Al Y By Mic Cullen

To hear David Hille tell the story, there wasn't Last year’s Crichton medallist, as Essendon’s best-
much to it. The 27-year-old was stung by a  and-fairest, was playing it down when he talked to the
stingray on Sunday night, but was back training with ~ media about the incident.

the Bombers on Friday morning. T was just walking on Sunday down at Albert Park
beach, and managed to stand on a stingray; he said at La
Trobe University in Bundoora after an early morning
training session.

‘It was just a little bit murky, the water, so I couldn’t
really see where I was standing, and yeah, he got me. I
felt like I stood on it, so I jumped up, but it still got me,
so I just walked myself to the lifeguards and asked them
what to do. They patched me up, and then I just drove
myself to hospital’

The third AFL player to be nailed by a rampant
ray inside a year, Hille said he was pretty lucky, given
the reactions of Eagle Daniel Kerr and Bulldog Jarrad
Grant last year.

‘Obviously we all know how serious these can be,
and Id like to think I'm on the rather lighter end of it.
I didn’t have the pain that Jarrad and perhaps Daniel
had, so it seems to be quite a minor event.

T got checked out by the toxicologist (at the
hospital) and it was all fine. The ultrasound found the
remainder of the barb, and that had to be removed, so I
got that done on Monday, and that’s that.

T haven’t had a really bad swelling response, like
perhaps the others did, which is fortunate, because
that’s probably the majority of the issue.

‘T was able to train today and it feels fine, and the
majority of what I was doing today was easing myself
back in from the hamstring’

Figure 6.6 Essendon AFL
player David Hille resumed

training after a run-in with a www.afl.com.au, 23 January 2009
stingray

but in general, long-term changes are sought. A tennis player facing a big-serving
opponent may choose to chip and charge the return to take pace off the ball and force
his opponent to come up with continual passing shots. This was a tactic employed by
Wally Masur at Wimbledon against Boris Becker. The tactic was a short-term solution
to negate the effects of an opponent. Masur successfully used the tactic, but rarely
employed such a skill in his usual game plan. This required mastering a new skill for a
short-term goal.

e

Checkpoints ®a
1 Is walking in the surf a risk-management issue at AFL clubs? What @
alternatives would you suggest?

2 Can you think of any other recovery practices that might result in injury?
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Video analysis

Video analysis is a powerful tool for monitoring progress in skill development. Even at a
simple level, video review provides valuable information to athletes and coaches. When
video review is combined with motion-analysis software, it can be even more effective.
Products such as Swinger, Dartfish and Silicon Coach are all designed for relatively
low-cost access by schools and junior sporting clubs. Golfers have been the obvious recent
beneficiaries of this technology. Local golf clubs and golf shops have the facilities to record,
view and analyse playing technique. Video capture allows slow-motion frame-by-frame
review, as well as information on joint angles, acceleration and impact speed. A golfer’s
swing can even be overlaid on a professional golfer’s swing. The feedback allows coaches
to plan for error correction.

Video analysis using Dartfish software

The use of video-analysis methods was once the exclusive domain of elite coaches
and athletes; however, constant improvements in hardware and software have made

it possible for everyone to share in the opportunity. Dartfish video analysis allows
teachers and students to enhance their knowledge in practical activity by using a video
camera and Dartfish software to record performances. The image can then be viewed
for instant visual feedback or loaded into the analyser for a more in-depth analysis.
Dartfish provides a variety of techniques to analyse performance at the click of a
button, including:

o splitting the screen to make visual comparison with an elite performer
¢ looking simultaneously at two or more angles of performance

* superimposing one image on another (e.g. an alternate angle or an elite performer)

Figure 6.7 Performance
comparison and
movement breakdown
using Dartfish
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 zooming in on key points
o illustrating their video with text tools and words (e.g. measuring angles, distances or time)
 getting a frame-by-frame snapshot of performance

This process of analysis allows students to gain a greater understanding of the key skill
components, and facilitates a greater level of self-reflection. The analysis performed can
then be collated into an electronic portfolio, known as a mediabook, for publication. Such
publications can be useful for assessment, parent—teacher interviews and the development of
student’s digital portfolios.

Biomechanical analysis

The ability to illustrate video at key positions in a skill performance allows biomechanical
measurements to be taken. Biomechanical principles are made more relevant and meaningful
by using the student’s measurements of angles, distance, speed and velocity extracted from
the video.

Figure 6.8 Golf swing
with line and angle
superimposed

Data collection

Data collection is made simple through the use of tagging. Statistical analysis of team
and individual performances are available in real-time video clips of the event for
each kick, header, throw in, etc., rather than appearing as numbers on a spreadsheet.
It allows the ability to statistically break down a match or performance and watch
individual events.

Figure 6.9 Analysing
players” moves

108

Reflective learning and participation
ISBN 8780170227124



Tagging

The tagging process involves creating tagging panels with buttons for those events the coach
feels are important to evaluate after the game. For instance, the coach of a girl’s soccer team

would create an event button for each player. Whenever a particular player is involved in the

play, the button is clicked, allowing the coach to go back later and analyse that particular play
with the player.

The time-lapse feature allows the coach to designate a pre-roll time so that when the
player’s button is pushed, the video actually captures several seconds earlier. The coach can
also determine the length of the clip, so that the video capture ends when the player being
evaluated is no longer involved in the play. In addition to creating event buttons for each
individual player, coaches can also create event buttons for free kicks, corner kicks, throw
ins, fouls, off-sides, goals, headers, crosses, shots and saves.

After the match, the team can go back and analyse specific phases of the game and
evaluate what they feel might be important to work on leading into the next match. Another
useful form of data collection and analysis can occur by reviewing data from an opponent.
Coaches will often be able to access an opponent’s games through film-exchange agreements.
Dartfish tagging allows the coach to review and analyse those films to find out more about
their opponent’s offensive sets, player tendencies and defensive schemes. Tagging allows the
coach to watch the game in near real-time without having to rewind, review, take notes or
record counter numbers from the VCR.

B £ Contrd gndyze Yew Took Heb
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You will be recording and reviewing your own performance. Use the
Dartfish trial software on the DVD to complete the following steps for a
sport of your choice.

Procedure Dartfish

. . . . . website
1 Video a performance, choosing which angle will be best for in-depth
analysis. The best angle is usually side on, and from the same side that
/
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the action is occurring; for example, shoot from the right side for a
right-foot kick. If time permits, you could shoot from two different
angles.

2 Now open the video file in your Dartfish software-analyser tab.

3 Play the video two or three times, slowing it down and advancing
it forwards and backwards one frame at a time. Review your
performance.

a What did you notice about your performance the first time you
reviewed it?

b How does slowing the video down help you?

c What have you noticed that you were not aware of when you
performed the skill?

d Which style of learning are you currently using? What other
styles of learning are there, and when did you use them in
this task?

4 Now start thinking about your skill execution and what makes
a well-performed skill. Use the Add Key Positions function from
the Key Positions tab, and add the following information to your
analysis

a What is your goal for using video analysis as part of your feedback?
What do you want to change about your performance outcome?
Add this comment by typing in the information or adding it verbally
at the start of the video as the first key position; for example, kick
further, throw straighter, jump higher, etc.

b In every skill there are important teaching or coaching points that
help the performer to be successful and consistent. What are the
most important coaching points in your video? Identify each point,
adding it to your video as a Key Position by pausing the video at the
appropriate time and adding ‘teaching point’ or ‘skill phase’ as the
label in Key Position.

c Analysise how your body looked at these key positions, then add
written or oral commentary about how your technique affected the
outcome.

d Add technical changes that you could make to your technigue and
explain how these changes will affect the outcome.

Extension

5 Use Dartfish to create a movie comparing your technigue before self-
coaching and after, featuring both clips side by side.
a What improvements were you able to make with your technique?

What advantages will these improvements give your future
performance of this skill?

c \What biomechanical principles were you able to use to make the
improvements or recognise deficiencies?

d Explain how using Dartfish helped you improve your performance.

Activity above thanks to Dartfish

Reflective journals

Athletes use reflective journals to formally map their progress over a long time period.
Memory is not a reliable method for gathering essential information regarding progress
or lack of progress. Samples of reflective journals have already been been provided in the
previous section on analysis and reflection,

Some useful headings in a reflective journal are:

* physical difficulty of session, using RPE (rate of perceived exertion) scale

* height and weight
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* sleep quality

o skill strengths

o skill weaknesses

e priorities for improvement

* injury status

o mental state (i.e. relaxed, stressed, exhausted, etc.)
o diet

 progress towards short-term goals

¢ progress towards long-term goals.

Peer analysis

Variety in the types of feedback an individual receives will maximise understanding of error
corrections. Individuals all have preferred learning styles, so the more platforms used to
provide feedback, the better. Peer analysis is the process by which a fellow athlete is asked to
critically analyse skill performance.

From what you have learned in previous chapters, the process could be either qualitative
or quantitative. In most cases it would be a qualitative analysis. This would require the peer to
observe with a suitable checklist or rubric in order to subjectively evaluate performance. The
observer must have the skill to accurately observe and record what they have witnessed.

Peer-assessment rubric

Following is a skill peer-checklist for touch football.

Table 6.7 Skill peer-checklist

Name

Component

Satisfactory

High

Very high

Able to pass and

Able to pass and

Able to pass and

runs forwards to touch
an attacking player

closest to them, and
runs to touch their
attacking player when
they are in possession
of the ball

receiving receive a ball effectively | receive ball on the run receive ball, on the run
in a practice situation in @ game situation and under pressure, in
a game situation
Attack Runs forwards when in | Runs into gaps when in | Runs into gaps, using
possession of the ball possession of the ball dodging and speed, to
avoid defence when in
possession of the ball
Defence Watches the ball and Watches the player Can affectively use

one-on-one and space
defence. Runs forwards
with speed to make a
touch

Team play and

Understands the basic

Able to complete set

Able to organise and

that contribute to
decisions that are made
in a game

skills in the team

tactics principles of pass and plays (e.g. switches execute complex and
move and wraps) in a game dynamic set plays, e.g.
situation switches and wraps
Interpersonal Shows communication Is beginning to Helps others to improve
skills and cooperation skills demonstrate leadership | and encourages their

peers throughout the
game
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Catchy fact
You've probably heard
your coach or parents
say, t's all fun and 1
games until someone
loses an eye’. That
phrase comes from
ancient Rome. The only
rule during ancient
Roman wrestling
matches was ‘No eye
gouging.’ Biting, kicking
and scratching were
allowed but the only
way to be disqualified
was to poke someone’s

Checkpoints

In a sport of your choice, design a peer-assessment schedule incorporating @
major skills only. Include a rating system that will suit a peer assessor.

following.

Coach or mentor analysis

Coach or mentor analysis is feedback from movement specialists, such as coaches. It is
one of the key elements in the information-processing model. An appropriate critique
by an expert can significantly reduce the time needed for skill development. Readymade
templates of checklists and skill development are available from sources such as the

ele out. e Companies such as FME provide templates for all sports, which can be used to check

progress through various checkpoints

e There are many checklists on the Internet. The validity of these checklists needs
to be ascertained before the information can be deemed reliable. One good
website is BrianMac. You can link directly to the website via the weblinks on the
student DVD.

¢ Coaches and PE teachers with movement expertise

¢ Textbooks on individual sports

Brianmac o State sports organisations, such as the Department of Sport and Recreation

The following is an excerpt from an article by former AFL coach David Parkin.

As we formulate a philosophy for living our lives,
over time coaches should be developing a ‘system’ for
conducting their coaching. Your athletes should clearly
understand the truths, principles, attitudes and values
you bring to their environment as a coach.

1 Motivation vs inspiration

Inspiration comes as an externally imposed
influence, which has minimal impact in terms of
choices in behaviour, intensity of that behaviour
and the sustainability of that behaviour. Inspiration
is most often short lived. When a challenge requires
sustained force and application over time, inspiration
may help to kick start us, but motivation produces the
perseverance required. Motivation, on the other hand

Coaching philosophy

by David Parkin

is principally based on the intrinsic needs of people,
i.e. how important is the outcome for the doer?
Coaches need highly motivated players to work
with. This is where recruitment of the right people is so
critical. The ‘wanting’ is always basic to success.

2 Continual improvement

Even if youre the so called ‘best in the business,
coaches need to be looking for better ways of doing
all things. Improvement means ‘change. Change for
many people creates stress or anxiety. But if you view
change and stress as a stimulus and challenge and not
a handicap, you can keep up with, and often be ahead
of, the pack. The fact is, in the competitive world of
Australian football, if you're reproducing exactly what
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Coaching philosophy (continued)

you did previously, then the best you can do is come
a good second. Why? Because someone has already
taken your benchmark and added something better
and different to it.

3 Plan, prepare, perform 3:2:1

Planning must be the key ingredient for all aspects
of football. If you plan well for everything, then
there is a better chance of preparing adequately
and performing optimally. I have always believed
the emphasis should be 3:2:1, i.e. three hours of
planning for two hours of preparation for one hour
of performance - not the other way around. Planning
must be equally stringent for the individual player as
it is for the team.

4 Fitness, skill and game sense

My attitude to preparing footballers for the most
challenging and demanding game in the world has
changed as the game has changed. By the nature of
the game’s demands, it’s the most difficult game to
get right, when training the body, the techniques,
the strategy and the mind. Whenever, wherever it’s
possible, the coach should attempt to reproduce
‘game type preparation, being careful to control
aggression with competitive activities. We obviously
need to train specific physical parameters. Technique
and skill at times need concentrated work, but
above all we need not to be doing ‘mindless drills,
and focus our attention on ‘game-sense’ activity.
Footballers need to spend lots of time in situations
that are pressured (in terms of time and space), to
win possession, make good decisions, and execute
effective disposal.

5 Leadership

Leadership is a critical component in terms of coach
effectiveness. Most of us believe, due to personality
and experience, that we need to use the same style of
leadership with all people, in all places, at all times.
My experience suggests differently. You need to adopt
your style and approach according to the maturity
or experience of the individual or group. Young,
inexperienced athletes need some real direction and
control. But as the player becomes more confident,

educated, experienced and competent, they need to be
far more involved in the coach-player relationship.

Successful teams, in the finish, always have
a strong leadership group, who want to take
ownership over the dynamics of the processes that
are in place. The coach needs them to become far
more democratic in their approach to the important
issues of ‘team’ Mature coaches give up some power
to the group. They realise that group empowerment
in most cases produces greater commitment through
ownership.

6 Feedback systems

Very few individual coaches or athletes have the
capacity to self-reflect accurately on their performance.
We all have biases and blind spots when evaluating our
roles. As a coach you need:
 an accurate, immediate feedback system
for your footballers. If possible during the
game (via the runner and quarter breaks),
and obviously following the performance. If
you want players to improve, they must start
with a very accurate and realistic view of
themselves. That usually has to come from an
outside source. Little change will occur without
feedback of quality.
» to set up your own system, i.e. mentor, or
critical friend, or coach director, where you
can receive consistent, relevant feedback about
the effectiveness of your own performance as
a coach. Obviously this can happen on a week-
to-week basis, both in training and on game
day. At the end of each season, all coaches and
those support staff who service the needs of
players should be subjected to a review by the
athletes with anonymous questionnaires.

7 Honesty is the best policy

Honesty really does build trust between player and
coach. Sometimes its difficult to convey information
that will be unpleasant for the athlete. But the one
universal truth I have learnt is that while the truth may
hurt, people of quality deal with it extremely well. Very
few people can handle lies, innuendo and half-truths.

Remember, though, you aren’t always right. Be
careful to acknowledge privately and publicly when you
are wrong.
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Coaching philosophy (continued)

8 Measuring success

It’s not always possible, but to be able to confirm, or
question or reject your methods, it's necessary to
come up with performance indicators. These can only
be validated on the basis of objective measures. Find
systems and processes that can constantly deliver your
key performance indicators. They give credence to your
methods, and confirm your improvement or otherwise.
Footballers will confidently give themselves over to a
game plan when you can provide the evidence of its
effectiveness.

9 Individual versus team

This is one of the ongoing dilemmas for coaches of
Australian Rules football. It’s easy to hide behind ‘the
team’ in coaching, i.e. working in generalities - the
one-shoe-fits-all concept. But the reality is that your
success as a coach is more dependant on your ability to
coach individuals within the team. All teams are made
up of at least 22 individual players. It’s your capacity to
deal with them as individuals, as well as a cooperative,
sacrificial and cohesive unit, which will make your
coaching successful. In the finish, you will win or lose
as a team. But the individual worth of each member
should never be underestimated.

10 Team life = sacrifice

All things being equal, it’s the team whose members
are prepared to not only work with each other, but
for each other that wins. This requires a high level of
commitment to sacrificial acts, i.e. individual players
are sincerely committed to making sacrifices so
their mates can be more efficient and effective. Like
all inputs critical for team success, these sacrificial
acts need to be recorded, recognised and rewarded.
Like all important football behaviour, it must be
consistently reinforced or it drops away. The coach
needs to, in conjunction with the team, work out a
system or method to record, recognise and reward
this kind of behaviour.

11 Goal setting

While it can be very time consuming, the coach should
have a clear picture of what the team and the individual
members want to achieve. Knowing people’s motives

can enhance the manner in which we communicate
and direct people’s behaviour. Goals can become
lighthouses along the way, and specific markers to
judge the degree of improvement and success we
achieve. Take time with your footballers to understand
why they are playing the game.

12 More is not better

We have reached the stage in our football education to
understand that in preparing to play this demanding
game, more is not necessarily better. In fact, rest
and recovery are equally as important as strength
and power training. How much is enough and how
much is too much is the question a football coach
must continually ask. Educate your footballers
to understand and read their bodies. The doctor,
fitness advisor and coach is often only as good as the
honesty and accuracy of his player’s understanding of
themselves when they communicate. The first AFL
club to educate their players to understand themselves
in an honest and accurate way in relation to injury or
illness, plus fitness levels and current form, will take
an enormous advantage.

13 Lifestyle balance

My belief is that both player and coach need to plan and
commit to the principle of lifestyle balance. Unless both
can have a blockading technique, football can become
a very all-consuming and often debilitating experience
(especially when things arent happening as you
would wish). This means having a small, but sincere,
commitment to establishing something beyond football.
I would recommend this to all professional footballers
and coaches. The research is starting to indicate that
not only do you play (and coach) better, and have a
longer career, but you give yourself a better chance of
making a successful transition to normal life when it’s
all over. Coaches must be sincerely interested in their
footballers, beyond their capacity to just produce good
football. If you are committed to developing the whole
person, the benefits and returns are significant.

14 Passion and fun

Passion for your sport is essential for coaching success.
Footballers must sense your love for the game, and the
role you play. It’s a very demanding task. No-one denies
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the need for a very committed approach. But if this
prevents us from having some real fun, i.e. laughing
with and at each other, then we have a problem.
Encourage joking relationships. Create an environment
where people want to be.

15 Attitude

We know that talent (or how we choose our parents!)
and preparation are really essential for athletic and
football success. But I'm convinced that the attitude
which a footballer brings to his competition is by far the
most important ingredient for immediate and long-term

success. It's amazing that if you want it enough, attitude
will often overcome a lack of talent and preparation.

Conclusion

When times are tough and wins are few and far between,
what you need is a strong system of coaching. It’s
not appropriate to significantly change your philosophy.
Confidence in what you believe is negated rapidly, if the
coach ‘loses his way’. Having made up your mind as to
the system for conducting your coaching, have the faith
and belief to live by it.

Coaching Update, November 2002

e e e e e e e e e e

Checkpoints

® o
You have just read an excerpt from a speech given by David Parkin, the former @

coach of Carlton and Hawthorn AFL clubs.

1 What philosophies do you feel are most important to a coach who is trying

to look inwardly at what he does?

2 Which of these concepts could also be used by a player looking at improving their

performance?
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_ _TEST YOUR KNOWLEDGE

>> multiple-choice questions

{li

1 What is the main reason for using a reflective journal?

a To guide skill development and correct errors.

b To allow the athlete to record key information for constant
review.

c To allow monitoring of rehydration schedules.

d To assess quantitative physiological parameters.

2 Video analysis is primarily used for:

a physiological responses to exercise

b determining the PRE during activity

c assessing visual acuity in cue detection
d biomechanical gualitative analysis.

3 Self-reflection after training helps athletes to:

a gauge workloads using PRE
b assess skill progression

c set and measure goals

d all of the above.

4 A junior sports coach is likely to use which method of analysis to
help guide future direction?

a Reflective journal.

b Athlete-centred physical monitoring.
c Coaching skills checklist.

d Statistical analysis.

>> short-answer questions

1 Imagine you have just been appointed coach of the Australian
Netball Team. Prioritise and justify the three most important forms
of analysis that you would instigate.

2 Select the two most beneficial forms of analysis for the following
activities. Explain why you have chosen those methods over other
methods.

a Road Cycling

b Badminton

c Hockey

d Swimming

Review your answers. Why is specificity of feedback and analysis so
varied between the activities?

3 Construct a table summarising key characteristics of coaches and
players. How many are similar? How many are different? Why is
this so?

4 If you were only to test physiological parameters in assessing
performance, what information would you be neglecting? Would this
process ever be beneficial?

>> essay questions

1 Explain how a coach would know if the training program is meeting
the performance demands of the given activity. Refer to physiological,
skill development, mental and social elements in your answernr.

2 Identify and discuss the techniques for monitoring training and
recovernry.
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and function

I Muscle structure

Everyday movements such as running, jumping, swimming or swinging a bat are made

contraction ; . .
possible by muscles exerting forces on bones, via tendons. There are more than 660 skeletal

any movement resulting in

tension being developed at muscles in the body and they produce a wide range of movements by working together.
a muscle Each muscle is capable of two actions: contraction and relaxation.
relaxation

absence of tension in a

muscle MUSC|E tvpes

There are three types of muscle tissue in our
bodies: skeletal, smooth and cardiac.

Skeletal muscles

These external muscles are attached to the
bones that make up our skeleton and are
under our direct control. They are known as
voluntary muscles and are made up of striped
(or striated) cells.

Striation
Nucleus

Muscle fibre
Smooth muscles

Smooth muscles are found internally in blood
vessels and walls of the intestine and, unlike
skeletal muscles, we have no control over
them. For this reason, smooth muscles are
also known as involuntary muscles. They are
made up of spindle cells.

Figure 7.1 Skeletal muscle is striated (striped)
or voluntary muscle

Cardiac muscles

As the name suggests, cardiac muscles
are found in the heart, and make up its
walls. They are also involuntary, and have
a striped appearance.

— All skeletal movements result from

—— muscle belly .

1 main body of muscle muscles pulling on bones. Muscles are

—1 . attached to bones by tendons, which are

— ligament .
cord of thick, strong fibres generally situated at the end of the muscle Smooth muscle fibre
that connects bone to belly. Tendons are made up of connective
bone tissue and may cross joints to provide Nucleus

additional support to specific sites. Ligaments Figure 7.2 Smooth muscles are involuntary
attach one bone to another bone and provide | and made up of spindle cells

strength around a joint. To move a bone, a

-_
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muscle must cross over a
joint. One end of the muscle
is attached to a bone, whilst

Figure 7.3 Cardiac (heart)
muscle is involuntary
and striped

the other end is attached to
another bone on the other
side of the joint.

Nerves deliver messages
telling muscles to contract,
and forces are applied to
bones by tendons. When
the muscle contracts, it
pulls the bones closer to
each other and we are able
to jump, run or swim. All
of these structures form
the neuromusculoskeletal
system.

The arrangement of muscle fibre and tendon varies within the body. Muscles can be
further classified as fusiform or penniform. (See Figure 7.4.)

Intercalated disc

Striation

Muscle fibre

¢ Fusiform muscle fibres run longitudinally (in the same direction as the tendon); for
example, the biceps muscle in the arm. There are few fusiform muscle fibres. They
produce low force but can shorten over a large range.

¢ Penniform muscle fibres run at angles to the tendon. They make up 75 per cent of the
skeletal muscles and produce great force. Muscles with greater pennation are slower
than fusiform muscles and slower than those with less pennation but generate greater
force and power because a greater number of sarcomeres contribute to muscle action.
These can be further classified according to how they branch off the tendon.

Unipennate Bipennate

Fusiform Multipennate

(6=0°) Fusiform

Figure 7.4 Muscle fibres in skeletal muscles, from
left: fusiform (biceps); unipennate (calf); bipennate [
(quadriceps); multipennate (deltoid) / /

///

Figure 7.5 reveals that with a 30° angle of

neuromusculoskeletal
system of nerves, bones
and muscles within the
body

pennation

a muscle with fibres that
attach obliquely to the
tendon

unipennate

muscle fibres only
branch out to one side
of the tendon, e.g. the
semimembranosis

bipennate

muscle fibres branch
out to both sides of the
central tendon, e.g.
gastrocnemius

multipennate

muscle fibres branch out
repeatedly from a number
of tendons, e.g. deltoid

sarcomere
a segment of myofibril in a
striated muscle fibre

fusiform
tapered at each end

(6 =30°)

Multipennate

pennation (0 = 30°), there is a theoretical 13 per cent loss
of each fibre’s maximum force on the tendon. However,
the trade-off is that pennation allows more fibres to be

development

Figure 7.5 Effect of muscle-fibre
packing and pennation on force

packed into a muscle, so the amount of force that can be
generated increases proportionally.

It is worth investigating the effect muscle length and speed of contraction have on the
ability of fusiform and pennate muscles to develop force. To do this, consider the opposing
muscles of the upper and lower leg. The quadriceps and plantar flexors are able to develop
high forces because of their low-fibre length (FL) to muscle length (ML) ratios (or FL:ML
ratios) and relatively large physiologic cross-sectional area (or PCSA) and short fibre lengths.
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Hamstrings Quadriceps Dorsiflexors Plantar flexors
FL
ML
ML
FL
FL
ML
Velocity Force Velocity Force
—| Figure 7.6 Hamstrings and dorsiflexors
— | are designed for speed; quadriceps and
| plantarflexors are designed for force
a
200
E 150
— 2 100
— Figure 7.7 Muscle force resulting S
—| from different muscle length and é 50

contraction velocity

The hamstrings and dorsiflexors are designed for
speed, due to their high fibre length to muscle length
(FL:ML) ratios and long fibre lengths.

Fusiform muscles, with their longer fibre
lengths, are incapable of generating the same high
forces of pennate muscles, because of their shorter
lengths and greater cross-sectional area. However,
fusiform muscles are able to generate greater
contractile velocities, traded off for lower force
outputs.

In summary, if we want muscles to contract
forcefully and develop high amounts of strength,
we call on pennate muscles. These muscles are
able to generate great force over longer periods of
time than fusiform muscles. If we want muscles to
contract rapidly and develop greater power, we call
on fusiform muscles.

The muscle belly consists of thousands
of muscle fibres known as fasciculi, which run
side by side along the length of the muscle.

(See Figure 7.8.) Each of these fibres is encased
in and surrounded by connective tissue known
as perimysium, which helps keep the fasciculi
together. The fasciculi are surrounded by

(=g

200

150

100

Muscle force N

50

a) hamstrings 0

b) quadriceps 100

Catchy fact

You use 17 muscles

when you smile, but CheCprlntS

43 muscles when you 1
frown—so keep smiling!

muscles?

high or low? Briefly discuss.

take to heal after injury?

Muscle length nM

List four examples of fusiform muscles.

2 Why are pennate muscles able to generate greater force than fusiform
3 If muscles need to contract rapidly, should the muscle length to fibre length ratio be

4 We often hear of sportspeople stretching or injuring their ligaments.
a How does this affect a sportsperson?
b How is a ligament different to a tendon?
¢ How do you think the colour of a ligament, tendon or muscle effects the time it will

1 T 1
200 0 100 200
Muscle velocity mm/sec

P

G

endomysium, which collectively form the fasciculus. All of this is encased by a connective
tissue called the epimysium. As this nears the end of the muscle, it thickens and

eventually becomes the tendon.
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Muscle fibres are made up of myofibrils, which are similar to the many wires inside a
telephone cable. These have many units, known as sarcomeres, which are arranged end to
end for their entire length, with Z-lines delineating where these units start and finish. By
further dividing the myofibrils, we end up with myofilaments: a thick filament (myosin) and
a thin filament (actin) which attach to the Z-line. The overlap of these two myofilaments
gives muscle its striped appearance.

Each muscle cell or fibre is surrounded by the cell membrane (sarcolemma), which
encases a gelatin-like substance (sarcoplasm), which in turn surrounds the actin and myosin
filaments. The sarcoplasm contains:

 mitochondria, where oxygen combines with other substances to produce energy

 myoglobin, responsible for the transport and storage of oxygen from the blood to the
mitochondria

Motor neuron axon

Muscle

Fascicles

Muscle fibre
Neuromuscular (nerve and

muscle) junction

Myofibril

myofibrils

the part of the muscle
fibre encasing the actin
and myosin filaments

myosin

a thick protein filament
found in a sarcomere,
responsible for muscle
contraction

actin

a thin protein filament
found in a sarcomere,

responsible for muscle
contraction

mitochondria

cellular structures
containing enzymes
responsible for the
production of energy under
aerobic conditions

fascicle
dense cluster or bundle

myelin sheath
insulating layer that
surrounds nerve fibres

axon

long nerve fibre that
transmits electrical signals
to other nerve cells

sarcolemma

thin cell membrane that
surrounds a striated
muscle fibre

sarcoplasm
the cytoplasm of a striated
muscle fibre

sarcoplasmic
reticulum

internal membranes in
muscle cells or fibres

myoglobin
the pratein that carries
oxygen in muscle cells

b
A band | band
I [ I
Zline ! Hzone !
I
Mitochondria
Figure 7.8 a) Inside a
muscle fibre
b) Detailed view
Sarcolemma

Sarcoplasmic reticulum
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enzymes
chemical substances that
facilitate or speed up the
rate of reactions occurring
within the body

I-band
the area of myofibril
containing actin

A-band

the area in the centre of
the sarcomere, containing
both actin and myosin
filaments

H-zone

the centre of the A-band,
which is free from the
myosin crossbridges

Actin filament

Myosin filament

motor neuron

nerve cell that conveys
nerve impulses from the
spinal cord or brain away
from the central nervous
system towards a muscle

sensory neuron
a nerve cell that conveys
nerve impulses back to the
spinal cord or brain from
muscles, organs and cells

« fat, glycogen, phosphocreatine (PC) and adenosine triphosphate (ATP) for energy
production
 enzymes, for energy production and muscle growth

¢ actin and myosin filaments.
Actin and myosin filaments take up different parts of the length of a sarcomere.
The light section that contains only the thin actin filaments is known as the I-band; the
darker section occurs where the actin and myosin overlap and is known as the A-band.
In the middle of the A-band is a very small section where only the thick myosin filaments
occur. This is known as the H-zone. Thousands of these sarcomeres may exist along the
length of a myofibril—all separated by Z-lines.

The nervous control of
muscular contraction

Have you ever wondered how many complex processes are involved in hitting a hockey ball
or shooting a goal in netball? Because these movements occur automatically and rapidly, you
could be forgiven for thinking they are simple tasks. In fact, many complex processes must
occur to bring about these movements.

The brain is responsible for initiating all
actions, with the spinal cord carrying all of
its messages. Messages are sent as electrical
impulses via motor neurons; motor neurons,
in turn, stimulate muscular contraction
and hence movement. Instead of wires, we
have a series of nerve cells or neurons that
all contain:

Actin  Troponin complex Tropyomyosin

 acell body
e dendrites, which are receptors from other
neurons or sense organs
* an axon, which conducts impulses away
from the cell body.
Sensory neurons conduct impulses
(or messages) from the sense receptors to

Cross-
bridge 2

Cross-
bridge 1

Alpha motor neuron

(cell body) R | L
! Dendrites ~ \‘ /(
! _d
1
Movement (o ///.\
e Axon / 1
Bridge 1 hillock  ___Bare axon
contracts - i
Direction of propagation
e of action potential
P Myelin sheath
! ;
| * Terminal
| branches
| Motor end plate
Figure 7.9 Movement ! -« OIS X y - Motor unit
Structural « > _
arrangement of Bridge 2
actin and myosin G Figure 7.10
filaments in a A motor unit

sarcomere

-_
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the brain; motor neurons carry impulses
from the brain and central nervous system
to muscles and bring about movement.
Many nerve cells extend the length of
a myofibril in the same way that many
sarcomeres do. They are placed ‘end to
end’” from the brain to the many thousands Interneuron Sensory 1,
of points throughout the body. The brain Cell body of receptors
must monitor and receive messages from i gonoory neuran
all these points in order to respond to a
stimulus. Neurons that are ‘linked” are
known as neural chains.

It is important to understand that one
motor neuron does not stimulate the whole Cell body of \
muscle, but only a small portion of it. The motor neuron
motor neuron and the muscle fibres it
stimulates are together known as the motor — Myelin sheath
unit. One motor neuron may be responsible
for stimulating one or two muscle fibres %
when precision is required; in other parts )
of the body it may stimulate thousands
of muscle fibres where gross movements Muscle fibre
occur. The first might occur in the eye or
fingers and the gross movement may be
typified by, for example, the quadriceps in
the kicking of a soccer ball.

Figure 7.11 Nerve —
impulses are transmitted |
from the brain to the —
muscles via the spinal

Myofibril chord

Figure 7.12 Gross ——
movements, such —
as kicking a ball, —
require more motor
neurons than precision
movements, such as
playing chess
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synapses
region of communication;
space between neurons
and muscle fibres

acetylcholine

chemical substance
responsible for the
transfer of impulses from
one neuron to another,

or to muscles across

the synaptic cleft or
neuromuscular junction

exocytosis

the release to a cell
surface of secretions
through vesicles

acetylcholinesterase
an enzyme responsible for
breaking down acetylcholine

cytosol
intracellular fluid; the liquid
found inside cells

synaptic cleft

tiny space between two
nerve cells or between the
end plate and muscle fibre

motor end plate
motor neuron end
responsible for
transmitting nerve signals
to a muscle fibre

ion channels

gaps in cell membrane
that allow sodium and
potassium ions to flow

end-plate potential
when the nerve signal
crosses the synaptic cleft
and changes the polarity of
the muscle fibre

Catchy fact
Acetylcholine is a
neurotransmitter
synthesised in the human
body from dietary choline
and acetyl coenzyme A.

124

Nerves ‘connect’ to muscles at synapses on the individual myofibrils known as
neuromuscular junctions similar to the way a cord plugs into an electrical kettle. However,
there is no direct contact. The message must travel across the synapse via a chemical
neurotransmitter called acetylcholine (Ach).

Upon the arrival of an action potential at the axon terminal, voltage-dependent
calcium channels open and calcium (Ca*") ions flow from the extracellular fluid into the
motor neuron’s cytosol. This influx of Ca** triggers a biochemical cascade that causes
neurotransmitter-containing vesicles to fuse to the motor neuron’s cell membrane and
release acetylcholine into the synaptic cleft, a process known as exocytosis.

Acetylcholine diffuses across the synaptic cleft and binds to the acetylcholine
receptors that occur on the motor end plate. The receptors also double up as ion channels,
and when bound by acetylcholine, they open, allowing sodium and potassium ions, in
that order, to flow in and out of the muscle’s cytosol. Because of electrochemical gradient
differences across the plasma membrane, more sodium moves in than potassium moving
out, producing a local depolarisation of the motor end plate, known as an end-plate
potential (EPP).

This depolarisation spreads across the surface of the muscle fibre into transverse
tubules, causing the release of calcium from the sarcoplasmic reticulum, resulting in
muscle contraction and movement. Acetylcholine’s action ends when the enzyme
acetylcholinesterase breaks down the neurotransmitter and the used neurotransmitter
diffuses away. The acetylcholine then becomes inactive very quickly, and the muscles relax.

Muscle fibre

Sarcolemma

™~ .
Neuromuscular Myofibrils

junction

Axon ending of

motor neuron Synaptic vesicles

Sarcolemma Synaptic cleft

Sarcoplasm of
muscle fibre

Figure 7.13 Enlarged
detailed view of the
neuromuscular junction
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The ‘all-or-nothing’ principle

Do all impulses from the brain result in movement or muscular contraction? Muscular
movement is subject to the ‘all-or-nothing’ principle. When the electrical impulse reaches

a certain threshold, all of the fibres of that motor unit will contract at the same time and

as forcefully as possible. However, until this threshold is ‘tripped’, none of the fibres will
contract at all. Once the impulse trips the threshold, the ATP stored in the muscle fibre is
split, with the resultant energy release allowing muscular contraction to occur. The amount
of adenosine triphosphate (ATP) stored at the muscle fibres is relatively small, so the body
must supply the muscles with more ATP in order for it to continue to work and for the
muscles to contract. The body is equipped with three energy systems to ensure the supply of
ATP is maintained: ATP-PC, lactic acid and the aerobic energy system.

So how do we vary the intensity of muscular contractions? Not all muscle fibres contract
every time there is a signal telling them to contract. The number of fibres recruited to contract
is governed by the strength of the nerve impulses from the brain. When the nerve impulses
are stronger, more motor units are activated and more muscle fibres will contract. For a task
requiring minimal application of strength, such as lifting a glass, only a few muscle fibres will be
activated. The most forceful contraction (for
greater application of strength) will occur
when the maximum number of muscle
fibres are activated in a muscle; for example, 80 F
when lifting a heavy weight. The greater the
frequency of arrival of impulses, the greater
the force developed at that muscle.

The body recruits fibres according
to the activity demand, which is called
preferential recruitment. The intensity of
the task determines which type of muscle
fibre is preferentially recruited for the
task. If an immediate and rapid response
is required, then fast-twitch fibres (which 0
are quickest to respond) will be recruited | | |

100 - Fast twitch ‘b’

Fast twitch ‘a’

% of fibres used

20

threshold

the level that must be
reached for a physiological
effect to be triggered

preferential
recruitment
when the body recruits
fibres according to the
intensity of the activity
about to be undertaken

ATP-PC
creatine—phosphate
energy system

Figure 7.14 The
recruitment of fibres
increases as muscular
force increases

first. Slow-twitch fibres are preferentially Light Moderate Maximal

recruited if the event is of lower intensity. Muscular force
Howell & Howell 1991, p. 114

How muscle contractions occur
The ‘sliding filament’ theory

When a muscle contracts, the myofilaments slide across each other: the actin slides over the
myosin. The brain sends a message to muscles for contraction to occur. This is an electrical
impulse that travels along axons to muscles at synapses of individual myofibrils at the
neuromuscular junction (see Figure 7.13). The acetylcholine activates the release of calcium
(Ca?") ions stored within the sarcoplasmic reticulum—over the actin and myosin filaments.

This stimulates the crossbridges on the myosin to reach out and attach to the actin
filaments. The crossbridges shorten and pull the actin filaments towards the centre, and the
muscle contracts. This happens thousands of times along the whole length of the muscle
fibre, and results in a shortening of the muscle’s overall length.

Unless stimulated again, the crossbridges relax as the calcium ions are drawn back into
the sarcoplasmic reticulum and the muscle returns to its original length. It is important to
note that the length of the filaments does not change—the filaments simply slide over each
other. In Figure 7.15 the I-band is the small band where only the thin actin filaments are
found. The darker area where the actin and myosin filaments overlap is known as the A-band
(see also Figure 7.8b on page 121). In the middle of the A-band there is an area where only
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myosin filaments are found, and this is known as the H-zone. Because the actin filaments
slide over the myosin filaments, the I-band and the H-zone will eventually disappear during
a muscular contraction. The A-band does not change because the myosin does not move.
A muscle may shorten to up to 50 to 60 per cent of its resting length.

Myofibril

(i) Sarcomere at rest

(i) Changes that occur

to the length of the A : L Iband " A-band -band " A :
sarcomere during ' | : ' " Hezone ! : . '
muscle contraction ; ' ' — ' . :
Relative
resting 100
length (%)
Z-line Z-line
Normal resting state
Relative e B
. contracted
Figure 7.15 Gross and length (%) S
microscopic muscle ' A-band A-band !
structure b \

Contraction

As mentioned, athletes exert different forces during performances, and different
numbers of motor units are recruited within a muscle. A cricket player hitting a six would
be using most of the motor units in their arms. Remember, the greater the frequency of
electrical stimulation at the myofibrils, the greater the force generated by muscles.

Muscle contraction and relaxation summary
In a resting muscle:

« very few electrical impulses reach the muscle. (Although some myosin crossbridges do
remain in contact with actin; the muscle is never truly relaxed but remains toned. This
allows contractions to occur more rapidly and allows correct posture to be maintained.)

+ calcium (Ca?®*) ions are stored in the sarcoplasmic reticulum

« adenosine triphosphate (ATP) is stored, or not broken down.
During a muscle contraction:

 nerve impulses travel along axons to axon end plates

« acetylcholine (Ach) travels across the synaptic cleft to myofibril
+ sarcoplasmic reticulum releases calcium (Ca?*) ions

 myosin crossbridges attach to actin

+ adenosine triphosphate (ATP) is broken down and energy released, causing
crossbridges to shorten

* actin is either pulled (or slides) over myosin, and the muscle shortens or contracts.
During relaxation:

 nerve impulses stop
+ calcium (Ca?*) ions are taken up by sarcoplasmic reticulum
» myosin crossbridges are broken down and actin returns to its resting state

o the muscle relaxes.

126 Muscle structure and function
ISBN 8780170227124



e
Checkpoints ®e

1 True or false? @

a Tendons attach one bone to another.

b Multipennate muscle fibres produce greater forces than unipennate
muscle fibres.

C Nerve cells come into direct contact with muscle fibres.

d Ach (acetylcholine) activates the release of calcium ions, which stimulate
crossbridges on myosin to reach out and attach to actin filaments.

2 Draw a sarcomere (all that is contained between Z-lines) and clearly label the following
= Z-lines
= I-band
= actin filaments
= A-band
= myosin filaments
= H-zone

3 Describe how the ‘sliding filament theory’ of muscle movement occurs. In your answer,
briefly explain how a message sent from the brain very quickly becomes a muscular
movement.

4 How are athletes able to control the amount of force that a particular muscle group
exerts? For example, a performer may use their arm muscles to pick up a drink bottle
and later use the same muscles for hurling a discus 60 metres.

5 What does the ‘all or nothing’ principle refer to?

Tvypes of muscle contraction

There are three types of muscular contraction, classified by the movements they cause.
These are listed below in order of occurrence in everyday activity, from most to least
common:

¢ Isotonic contraction
¢ [sometric contraction

o Isokinetic contraction

Isotonic contraction

An isotonic contraction is the most common type of muscular contraction. It occurs
whenever the muscle length changes through a range of motion or action. When a constant
load (or weight) is being moved, differences exist in the amount of force applied at various
joint angles. For example, at the beginning of a bicep curl, the movement is relatively
difficult and slow as the elbow begins to flex. As the joint angle decreases, the muscle
shortens further, the movement becomes easier and the speed of contraction increases.

If the muscle shortens during an effort, a concentric isotonic contraction has
occurred; for example, the upward phase in a bicep curl during elbow flexion. This is the
most common type of contraction undertaken by most muscles. However, if the muscle
lengthens while tension is developed, an eccentric muscular contraction has occurred. This
would occur in all gravity-resisting movements such as lowering the barbell from the bent
arm position during a bicep curl. The big disadvantage with isotonic contractions is that
there tends to be only one point in the range of movement when the muscles are working
maximally, so the entire range is not being worked fully.
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biopsy
removal of a tissue sample
for laboratory examination

Isometric contraction

An isometric contraction occurs when tension is developed but there is no change in the
length of the muscle. Isometric contractions involve little change in muscle length while
tension is developed; for example, Pat Rafter’s grip on his tennis racquet, with forearm
flexors contracted isometrically. Many ‘fad” exercise programs focus on isometrics and
promised strength gains by “‘working out for only five minutes a day’. We know that this is
impossible, but the main disadvantage with isometrics is that they produce elevated systolic
blood pressure when muscles contract around blood vessels and restrict blood flow. This
can place undue stress on the circulatory system, as the heart needs to pump harder to force
blood through those restricted areas.

Isokinetic contraction

The tension developed during an isokinetic contraction is maximal throughout the entire
range of motion. Isokinetic contractions are common when using Cybex, Nautilus and
Hydra-gym hydraulic fitness equipment. On this equipment, the amount of force applied by
the machine always equals the amount of force applied by the muscle. The harder you push
or pull, the greater the resistance offered by the machine. Because these machines work the
muscle maximally throughout the entire range of motion, they tend to be favoured by many
athletes. They develop the greatest improvements in both strength and endurance. There are
none of the ‘weak spots’ common to isotonic workouts with free weights.

Different muscle tvypes

Muscles are made up of two different types of fibres:

e Red, type I slow-twitch fibres (ST): these are best suited to aerobic endurance work; for
example, triathlons.
» White, type II fast-twitch fibres (FT): these are best suited to short-duration high-
intensity anaerobic work; for example, the bursts of power and speed required to sprint.
It is possible to discover your muscle fibre ‘make-up’ by undertaking a muscle biopsy.
Biopsies are commonly undertaken in talent-identification programs, where fibre type is
critical in determining the types of contractions favoured by an athlete. It is also worth
noting that unless an athlete has the ‘right” fibre composition, all the training in the world
will not make a huge difference.

KEEP IT |

Figure 7.16 A small
plug of tissue is removed
during a biopsy

Which fibre is that?

Muscle biopsies are used to examine small samples of muscle tissue. The sample can
be obtained by either an open or a needle method, and is usually performed under a
local anaesthetic.

Syringe

Puncture site (generates suction)

Plunger

Biopsy
needle

~
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Open biopsies involve a small incision through the skin into the muscle, so that a sample of tissue
can be removed and sent off for analysis.

Needle biopsies are less invasive than open biopsies. A small ‘plug’ of tissue remains in the
needle when it is removed from the muscle and this is sent to a pathologist for examination.

Muscle biopsies are used to:

- distinguish between nerve and muscle disorders

- identify specific muscular disorders; for example, muscular dystrophy
- identify metabolic functions occurring in muscles

- diagnose infections that affect the muscles

- determine the structure of muscle cells (fibore composition).

Histology tests (or tissue tests) use chemical stains to see the muscle’s appearance and the
structure of the muscle cells. These tests are used to determine the fibre ‘make-up’ an athlete
possesses, as well as how muscle fibres are responding to different training conditions.

Figure 7.17 Muscle
biopsies reveal different fibre
compositions in 100-metre
and 1500-metre swimmers

‘Unstained’ sample 1500-m swimmer 100-m swimmer
(both swimmers)

Slow-twitch (ST) fibres contract slowly and are able to perform over extended periods
of time, producing low forces. Fast-twitch (FT) fibres produce larger forces than ST fibres,
but tire more rapidly.

The muscles of our body are made up of a proportion of slow-twitch and fast-twitch
fibres, which vary from muscle to muscle. The proportion of red as opposed to white muscle
fibres varies from individual to individual, although most people have roughly equal proportions
of each. Athletes with a predominance of one fibre type over another will tend to succeed in
events requiring that particular muscle fibre type. For example, an athlete with a predominance
of fast-twitch fibres will perform best in sprint events, while an athlete with a majority of slow-
twitch fibres will perform best in endurance events. Can you think of other examples?

Athlete
Sprinters Figure 7.18 The
Throwers percentage of fast-twitch
Long-jumpers fibres found in various
Weightlifters types of athletes

Middle-distance runners
Swimmers
Cyclists/canoeists
Cross-country skiers
Orienteers

Long-distance runners
| | | | | | | J

0 10 20 30 40 50 60 70 80
% of fast-twitch fibres

While the proportion of fast-twitch and slow-twitch fibres is generally about equal in
muscle groups, variations can occur between muscles, or muscle groups. The proportion
of each fibre that an individual has in their body tends to be genetically determined. Recent
research indicates that genetic endowment is much more important for sprint-type events
than for endurance activities.
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The soleus muscle in the lower leg contains about 30 per cent more slow-twitch fibres
than other leg muscles, which predisposes it to endurance performance. The triceps in the
upper arm contains 25 per cent more fast-twitch fibres than other arm muscles, making it
very powerful and fast. An athlete could conceivably have a high proportion of slow-twitch
fibres in their thigh muscles and a high proportion of fast-twitch fibres in their arms.

Fast-twitch fibres are better suited to anaerobic conditions that require performers
to call upon speed, power and explosive efforts. Once these fibres are recruited, they begin

—1 submaximal to proc.luce metabol{c by—Products that cause fatigue, so they can only be used for a very

— less than maximal effort; short time. Slow-twitch fibres, as the name suggests, contract slowly and repeatedly and are

——| usually below 75 per cent best suited to aerobic conditions. They are slow to fatigue and are recruited for endurance
maximum heart rate activities, or where submaximal efforts occur repeatedly over a long period of time.

Researchers have recently found that slow-twitch fibres cannot become fast-twitch
fibres, and fast-twitch fibres cannot become slow-twitch fibres. However, some fast-twitch
fibres can take on slow-twitch fibre characteristics with aerobic or endurance training.
Someone like former 1500-metre swimming champion Grant Hackett would find it difficult
to compete against a sprint swimmer such as Michael Phelps, but Phelps could be trained to
swim a competitive 1500-metre race. For this reason, fast-twitch fibres are further classified as:

o fast-twitch B, which are purely anaerobic

o fast-twitch A, which are partially aerobic.

Table 7.1 Characteristics of fast-twitch and slow-twitch fibres

Characteristic Fast-twitch Fast-twitch Slow-twitch

Type 1IB Type IIA Type |

Colour white white/red red

Myoglobin content low medium high

Mitochondria density low medium high

Calcium capacity high medium/low low

Phosphocreatine stores high medium/low low

Fibre diameter large intermediate small

Force capacity high intermediate low

Examining Table 7.1 will make it easier to understand the fibre make-up of various
performers. Basically, they have the fibres that are best suited to the activities they perform.
Let’s look at athletes who have a high proportion of slow-twitch fibres: triathletes, marathon
runners, long-distance cyclists and rowers. These athletes repeat the same muscle activity
again and again over long periods of time.

\ i
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The characteristics of slow-twitch fibres that benefit these performers are:

* high capillary density: this means large supplies of blood, and large transfer of oxygen

to working muscles

¢ high mitochondrial density and oxidative enzymes: this leads to large release of energy

under aerobic conditions

¢ high triglyceride stores: triglyceride is the preferred fuel under submaximal aerobic

conditions.

Fast-twitch fibres are found in athletes who require speed and explosive power. The
characteristics of fast-twitch fibres that benefit these performers are:

« high phosphocreatine stores: the quickest source of energy and adenosine triphosphate

(ATP) under anaerobic conditions

* high glycogen stores: the preferred fuel during near maximal efforts calling upon the

lactic acid system

* high glycolytic enzymes: these speed up glycogen breakdown during high-intensity

efforts lasting beyond ten seconds.

Fibre-recruitment

Slow-twitch fibres are recruited before the fast-twitch motor units in most activities, and as
muscular forces increase, so does the pattern of recruitment of fibres. For example, a swim
in the slow lane at the local pool will use slow-twitch fibres, while an all-out 100-metre swim
will recruit the fast-twitch A fibres. Depending on how hard the swim is done, i.e. how much

theory

force is exerted, the fast-twitch B fibres may also contribute to performance.

Checkpoints

7.15 (page 126) to help.

Tahle 7.2

P

il

1 Clearly indicate what happens to each band or zone in Table 7.2 during @
eccentric and concentric muscular contractions by using the words >

increase, decrease or no change. Use Figures 7.8 (page 121) and

|-band (increase,

decrease, no change)

A-band (increase,

H-zone (increase,

decrease, no change) | decrease, no change)

Type of contraction

Eccentric

Concentric

high or low.

Table 7.3 Fibre characteristics

2 Briefly explain why isokinetic contractions are responsible for the greatest gains in
muscular strength and power, compared to isometric and isotonic contractions.

3 What is the main difference between fast-twitch A and fast-twitch B fibres?

4 Copy and complete the following fibre characteristic table by inserting the words

Characteristic

Slow-twitch

Fast-twitch

Oxidative enzymes

Myoglobin content

Force produced

Fatigability

triglyceride

acids in order to enable
storage

the preferred state of fatty
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Factors affecting
muscle strength

You have already discovered that various factors affect the amount of muscular strength
performers are able to generate. Following is a summary of those factors.

* Fibre arrangement: multipennate muscles are stronger than bipennate and unipennate
muscles, with fusiform muscles being capable of developing the least strength when all
types are compared.

e Muscle-fibre recruitment: when maximal force is required, the fibres in all motor
units must be recruited; only a couple of the fibres are required when an easy task is
required; for example, throwing a dart.

e Muscle-fibre type: fast-twitch fibres are able to generate greater strength than slow-
twitch fibres due to their characteristics. Fast-twitch B fibres are ‘stronger’ than fast-
twitch A fibres, although fast-twitch A fibres have some aerobic qualities that can be
developed through aerobic training.

 Speed of contraction: multipennate muscles tend to have the smallest range of
movement and contraction speed, but are able to develop the greatest strength.
As the speed of contraction increases, the amount of force a muscle can generate
proportionately decreases.

There are a few other factors that affect muscle strength, including gender and age.

 Gender differences: female and male muscles are equally strong if they have the same
cross-sectional area. However, because females have smaller cross-sectional areas than
males, female muscles tend to be about 60 per cent the strength of male muscles.

 Age differences: muscles tend to be at their strongest between the ages of 20-30 and
then progressively deteriorate by about one per cent per year after this. This occurs
because the body synthesises less protein, which is required for building muscles, after
the mid-20s. This natural deterioration can be arrested by performing regular weight-
bearing or resistance exercises.

Coursework

Muscle cross-sectional area vs strength
Aim

The aim of this laboratory activity is to see if any relationship exists

between the cross-sectional area of muscle and the force it is able
to generate.

Procedure

1 Because we cannot ‘slice’ through the biceps to obtain its true cross-
sectional area, we are going to measure its circumference with a
flexible tape measure. Each subject will perform the same activity.

2 Measure and record the circumference of the fully flexed biceps for
each subject.
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3 Ask each subject to perform a bicep curl with a dumbbell until they use
a weight they cannot complete a bicep curl with.

4 Record their most successful maximal effort. Note: Try to choose a
weight the subject believes to be close to their maximum, as subjects
are being tested for strength not endurance. Subjects should only
use their biceps, and avoid swinging or swaying the back to initiate the
bicep curl. The subject should stand against a door frame to prevent
swinging or swaying. Record your results on a table similar to the
following.

Paul Bram

Susan West

5 Plot your results on a graph to show the relationship between bicep
circumference and weight curled (strength).

Questions

1 Does a relationship exist between cross-sectional area and strength
generated by muscles? If so, what is it?

2 Are there any ‘exceptions to the rule’, i.e. are any results different
from the general trend?

a How do you account for these differences?

b Comment on the result obtained by females compared to those
obtained by male class members (if applicable).

c |If you could not obtain results from both males and females, which
gender do you believe would obtain the greatest results given the
same bicep circumferences? Why?

3 Comment on the speed of contraction required to obtain the greatest
force or maximal contraction.
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_ _TEST YOUR KNOWLEDGE

>> multiple-choice questions

{(

1 Fast twitch Il B muscles:

a can be converted into fast twitch Il A fibres after 12 months
of aerobic training

b are best suited to high-intensity activities or actions

c are found in high proportions in endurance athletes

d none of the above.

2 During isometric contractions the H-zone:

a increases slightly

b decreases

c remains unchanged
d doubles in size.

>> short-answer questions

1 What characteristics of slow-twitch fibres enhance their ability to
take up and utilise oxygen? Briefly discuss the role of each of these
characteristics.

2 Provide a brief summary of the nervous control of muscular
contraction

>> essay questions

1 a Discuss the different nervous control and muscles involved in a
golf putt over 10 metres compared to drive off the tee with a
1 wood that travels 200 metres. Your response should consider
the number of motor units recruited, as well as the fibre types
recruited and the signals sent by the brain to the muscles.

b Discuss the difference between motor and sensory neurons in

the above example, and how sensory neurons can be used to
provide feedback to the golfer.

2 You have just been appointed the coach of the women’'s weightlifting
team training for the Commonwealth Games.

a Why you would include eccentric activities in the resistance
program?

b Why would it be relevant to include isometric contractions in
some of the sessions?

c Which fibre characteristics would you be attempting to develop
in fast-twitch fibres to bring about improvements? Clearly outline
how these improvements would boost weightlifting performances.

d You are sometime confronted by situations where muscles
‘spasm’ and seem to be constantly contracting. QOutline the
neuromuscular conditions under which this happens.
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momentum

the amount of motion
possessed by a moving
body

transfer of
momentum

process where momentum
is transferred from one
part of a body to another

Momentum

Momentum is the amount of motion possessed by a moving body. The units of measurement
we use for momentum are kilograms (kg) and metres per second (m/s). The momentum of an
object is directly related to its mass and its velocity. For example, if two objects:
« with different mass are moving at the same velocity, it will be harder to stop the object
with the greater mass.
+ with identical mass are moving at different velocities, it will be harder to stop the object
with the greater velocity.

Momentum = mass X velocity
P (momentum) = m (kg) X v(ms™")
We can experience transfer of momentum from one body part to another. In long

jump, for example, the ‘locking’ or rapid slowing of the free leg when the thigh is parallel
to the ground transfers momentum as additional force to the take-off leg.

in long jump

Figure 8.1 Momentum is transferred from the
lead leg to the take-off leg during the last step

~

angular momentum
a measure of the
amount of angular
motion possessed by a
rotating body

-_

Angular momentum

Angular momentum (or rotational momentum) is a measure of the amount of angular
motion possessed by a rotating body. Put simply, it is how hard it is to stop a rotating object.
The greater the moment of inertia and velocity, the harder it is to stop an object’s angular
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motion. Because angular momentum is the quantity of rotational motion a body has, it is
calculated by multiplying the moment of inertia and rotational velocity. A rotating body’s
moment of inertia is proportional to its size.

Angular momentum = moment of inertia X rotational velocity

Moment of inertia

The greater the moment of inertia, the more difficult it is to change the rotation of an
object. The moment of inertia of an object is proportional to its mass and the distance from
the axis of rotation that the mass is located.

Rotational Inertia = mass X radius of rotation?
I=mXr?

This principle can be shown by the use of long and short boards in surfing. As their
names suggest, short boards are short and light, and long boards are long and heavy. Even
though long boards are much faster through the water, their weight and length make them
difficult to turn because they have a high moment of inertia. The same principle can be
demonstrated by picking up a short, light tennis racquet and rotating it from side to side.
This is relatively easy; the racquet turns and is manoeuvred without much effort. However,
turning a longer and heavier tennis racquet in the same way becomes much harder because
the moment of inertia and mass have both increased which, in turn, slows down the
turning motion.

Experimenting with inertia
The moment of inertia principle has many implications for sport, particularly in the use of
equipment. In junior sport, equipment for children has been modified to reduce the moment
of inertia. For example, the bats used are often lighter (reducing the mass) and the racquets
are shorter (reducing the distance from the axis of rotation).
Equipment has also been

redesigned to take into consideration

the principles of angular motion and

moment of inertia. Oversized tennis

Figure 8.2 Bringing
arms closer to the body
decreases the moment
of inertia and increases
the speed of rotation

moment of inertia

a measure of how difficult
it is to change an object’s
rotary motion; the
tendency of an object to
maintain its current state
of angular motion

rotational velocity

the speed of rotation
measured in radians per
second and rate of angular
change of an object about
the axis of rotation

axis of rotation
an imaginary line that
something revolves around

T

racquets have their weight distributed
away from the central axis, increasing
the moment of inertia and helping to
reduce off-centre impacts. Cricket bats
now have an area scooped out of the
back of the bat to allow the weight

to be distributed to the sides of the
bat. This increases the moment of
inertia, meaning that off-centre impacts
won't destabilise the bat and cause
unwanted rotation.

The human body can also alter its
position and distribution of mass about
an axis of rotation, altering the moment
of inertia. This can be seen when an
ice skater starts in a pirouette with
their arms extended, then brings their
arms in towards their body. As the arms
come closer to the axis of rotation, the
moment of inertia decreases, allowing
the body to speed up and rotate
more quickly.
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Coursework
Using biomechanical principles

1 Sit on a swivel chair. Hold two dumbbells close to your body and have
someone set you spinning. Extend your arms for a couple of rotations,
then pull them in close to your body.

a When was your moment of inertia highest and lowest?
b How does moment of inertia affect the speed of the spin?

c Give three examples of how moment of inertia is important in
sporting situations.

Figure 8.3
Experimenting
with inertia

Conservation of angular momentum
The conservation of angular momentum describes how the total momentum of a body
conservation of stays constant during a movement. Angular momentum will remain constant until an

angular momentum unbalanced torque acts on the object (which is Newton’s first law of angular motion).
a rotating body will
continue to turn about
its axis of rotation

with constant angular

2
1
momentum unless an
external or eccentric force
is applied to it Qt
3

Q 4
E £ @
| | =
2 g £
- = =
48 H (Momentum)
40} 20 10+
I (Inertia)
321- 16+ 8
12 6
8 4
- W (Angular velocity)
F_|gure 8.4_A s oL
diver showing
conservation of
angular momentum 0 | | T T
0 0.25 0.5 0.75 1.0
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In sporting situations, athletes are able to alter their body shape to assist in conserving
angular momentum. For example, divers are able to move from an open position into a
tuck position, which decreases their moment of inertia and increases their angular velocity,
therefore allowing angular momentum to be conserved. Once the diver takes off from the
diving platform, their angular momentum cannot change, but they can change their inertia
by coming out of the tuck position into a pike position, which will result in reduced rotation
and angular velocity.

Coursework
Equipment: ropes or roman rings, beat board

Procedure: Perform the following activities on the rings or ropes and
observe the relationships between the angular momentum, moment of
inertia and angular velocity.

Trial 1: Perform a basic swing, then tuck your legs up to your chest and
go into an inverted position. Redo, and attempt to go into the
inverted position with straight legs.

Trial 2: Perform a backward roll dismount off the rings. Endeavour to
release your hands earlier with each attempt.

Trial 3: Attempt a split-leg backward dismount.

Trial 4: Perform a star jump from the beat board. Vary the speed of
your run-up.

Trial 5: Perform a tuck jump from the beat board. Vary the speed of
your run-up.

Trial 6: On the floor, perform a number of forward rolls: squat, standing,
dive and straddle.

1 In Trial 1, which position was easiest? Why?

2 In Trial 2, how did you generate enough rotation to perform the skill?
3 In Trial 3, why is this skill more difficult than Trial 27
a

In Trial 4, what effect did varying the speed of your run-up have on
performing the jump?

In Trial B, what effect did varying the speed of your run-up have on
performing the jump?

6 In Trial B, how does the moment of inertia affect your ability to do
forward rolls? Explain your answer using the different types of forward
rolls you performed.

e

Checkpoints ®e

1 Define the term ‘angular velocity’. @
2 :

List three sports skills where increased angular velocity is beneficial to
performance.

3 What is meant by ‘moment of inertia'?
4 Look at Figure 8.4.

a Explain what is happening to the diver's angular velocity and moment of inertia in
positions 1-4.

b What happens to the diver’'s angular momentum after taking off from the

springboard?
¢ In which position would a diver find it easiest to complete somersaults: tuck, layout
or piked? Why?
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In sprinting events, if the arms are
bent, their moment of inertia is less than
if they were straight. A rotating body has a
fixed momentum and any reduction in the
moment of inertia will cause acceleration
and increased rotational velocity. In sprinting,
this principle affects arm action and leg
recovery. The more the arms are bent at
the elbow joint and legs bent at the knee
joint, the quicker these limbs will be able to
rotate at these joints and the greater their
contribution to forward movement and
momentum.

Any increase in the moment of inertia
has the opposite effect of reducing rotational
velocity. Increasing the moment of inertia

to slow rotation is used in the different flight Figure 8.5 An ice skater extending arms
techniques of the long jump and in many and legs during landing to slow rotation and
gymnastic routines to slow forward rotation prevent over-rotating

and prevent performers from over-rotating.

There can also be a transfer
of angular momentum from
one body part to another. This is
applied in the throws when, for
a right-handed thrower, Tocking’
and slowing the left side of the
body immediately before delivery
transfers angular momentum
to accelerate the right side (the
throwing side).

We know that angular
motion is created by applying an
unbalanced force that does not
pass directly through the axis of
rotation of the object. Because the force applied is off-centre, it produces a torque (or turning

Figure 8.6 Transfer
of momentum from
the left to the right
as hips rotate prior
to release of the ball

— Zg\;‘ggt?on that Causes an effect) that changes the rotation of the object. This is how tennis players are able to place spin
| object to change its rotary on the ball, and how soccer players ‘bend’ a ball into goal around the goalkeeper. As with
moation linear motion, Newton’s laws apply equally to angular motion; however, you will notice the

term force is replaced with torque, as we are primarily discussing the rotation of objects.

Newton’s laws of angular motion

First law: A rotating body will continue to turn about its axis of rotation with constant
angular momentum unless an external couple or eccentric force is exerted on it.

Second law: The angular acceleration of a body is proportional to the torque causing it and
takes place in the direction in which the torque acts.

Third law: For every torque that is exerted by one body or another, there is an equal and
opposite torque exerted by the second body on the first.

Torque

Torque is the turning effect created as a result of force being applied to an object outside
its axis of rotation. For example, in the Paralympics, a wheelchair sprinter gets the chair in
motion by applying torque to the wheel with their hands, causing the wheels to spin around
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the axle. As Newton’s second law of motion states, acceleration is proportional to the torque
that causes it. Therefore, the larger the torque, the greater the change in rotation of the
wheels, and the greater the acceleration.

Torque = Force X *Distance

* (shortest distance measuring line of action from rotational axis)
* (perpendicular distance of lever arm)

T=Fxd

The size of a torque depends not only on the size of the force being applied, but also
on the distance from the axis of rotation to the line of the force. In the wheelchair example,
the further the force (produced by the hands on the wheel) from the axis of rotation (the
axle), the easier it will be to move the chair.

Because basketball and tennis wheelchair athletes need to be able to move around
the court quickly, they only have a large outer rim on the wheel of their chair. Although
they won’t reach really high speeds with this set-up, it means they require less torque
to get the chair moving, allowing them to make sudden changes in direction.

On the other hand, wheelchair sprinters like Louise Sauvage have a small push
rim located much closer to the axle of the wheel. Although it is harder to get the chair moving off the
start line, Sauvage is able to achieve high speed throughout the race. The initial inertia that she must
overcome to get her chair mobile requires large amounts of force, hence her muscular upper body.

Coursework
Simple examples of torque
1 Try pushing a door closed via its handle.

2 Try again, this time pushing the door as close to the hinged side as you
can. Which action required the greater torque? Explain your answernr.

Angular motion responds to torque in

exactly the same way that linear motion responds Figure 8.7 A
to force. Newton’s third law of angular moti gymnast creates
o force. Newton’s third law of angular motion an angular
explains that for every torque exerted by one reaction to restore
\
body, there is an equal and opposite torque \ her balance

exerted by a second body. One of the most
common examples of this is an athlete applying a
torque to one part of their body by contracting a
muscle or a group of muscles that cause the part
to rotate. For example, when a gymnast on the
beam starts to overbalance, she uses her arms and
upper body to correct the overbalance.

eccentric force

a force that acts outside
an object’s centre of
gravity, causing it to
rotate as well as move in a

Eccentric forces

A force that does not act in a line that passes
through the centre of mass of an object will

cause that object to rotate and move in a straight line. This type of force causes a torque to act straight line
on the object, and is known as an eccentric force. For example, a diver bouncing on the end of a translation
three-metre board before take-off jumps straight up and down because force is applied through when every particle within
the centre of gravity. This is called translation. However, if the diver moves their body slightly a body has the same
forwards at take-off, the centre of gravity moves outside the line of force and causes the diver to motion
rotate forwards.
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The same principle can be tested by pushing a gym mat along a wooden floor. If you
push the mat through its centre, it slides (or translates) along the floor, but if you push it

force couple

two or more forces act on
a body to cancel any linear
mation

nearer to one end it translates and also rotates.

We see eccentric force used a lot in
sports where spin is applied on a ball; for
example, performing a tennis slice, kick serve
or volleyball topspin serve.

Force couples

When two or more forces act on an object
eccentrically, the object’s linear motion is
effectively cancelled and only changes in spin
take place. This is known as a force couple.
For example, in order to rotate a canoe fully,
each canoeist must apply an eccentric force
by paddling; one canoeist must be paddling
forwards and one paddling backwards,
applying the same amount of force. They do
not move in a straight line but spin the canoe
around its axis.

Checkpoints

1 Motion is generally classified as being linear, angular or general. Classify @
the type of motion in the following activities. ;

A child sliding down a water slide
An athlete sprinting 100 metres

An Olympic diver during a one-and-half forward somersault

The legs of the cyclist mentioned in (d)
The hands of the cyclist mentioned in (d)

An ice skater gliding in a straight line

a
b
C
d A road cyclist during a 40-kilometre individual time trial over a straight course
e
f
g
h

A swimmer during a 100-metre butterfly event

2 What is the ‘axis of rotation’? Provide two examples of an internal and external axis of
rotation in a sporting situation or physical activity.

3 Define the terms ‘angular velocity’ and ‘torque’.

»

5 What are Newton's three laws of angular motion? Give a sporting example of each law.

A car travelling along a street at 60 km/h

What is an eccentric force? How is it different from a force couple?

.on of th
xof € c
2 Lo,

Canoeist

. ) Paddle
Axis of rotation

Canoeist
Back paddling

Figure 8.8 A
force couple in
canoeing

e e e e e e e e

lever

a machine that transmits
energy from one place to
another through a rigid
structure rotating around
a fixed point

-_
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Levers

To understand how torque applies to sporting situations, you need to consider levers.

A lever is a simple machine that transmits and changes mechanical energy from one place
to another. There are many different kinds of levers used in everyday life; for example,
pliers, hammers and crowbars. However, biomechanics primarily deals with levers within
the human body, and with extended levers that we use in sport, such as bats, clubs, sticks

or racquets.

In the human body, our muscles, bones and joints work together as levers (see
Figure 8.9). Bones act as levers, providing a rigid structure that moves around a joint. Being
a fixed point, the joint provides an axis for movement. The muscles complete the leverage
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system by providing the force necessary to move the resistance attached to the lever.
The weight of a person’s limbs (and anything else they are trying to move, such as a ball)

produces the resistance to be moved.
All levers consist of three parts:

¢ The axis or pivot point (sometimes known as the fulcrum)
e The resistance or load that is to be moved
o The force or action that causes the load to move

The position of each of these parts enables us to classify levers into three distinct

classes: first class, second class and third class.

Lever = Bone m Force = Contracting muscle

Fulcrum = Joint

Ay

Resistance = Load to
be moved

Classes of levers

There are three classes of levers:

o First-class lever: the axis is between the
resistance to be moved and the force
used to move it; for example, a seesaw.

o Second-class lever: the axis is at the
end of the lever and the resistance is
between it and the force; for example, a
wheelbarrow.

o Third-class lever: the axis is at the end

. . Effort or force ( F)

of the lever and the force is applied
between it and the resistance; for *

Figure 8.9 Our
e muscles, bones

and joints work
* together as levers

R
. Figure 8.10

b) a second-class
lever

Resistance (R ) ) a third-class lever

a) a first-class lever

example, carrying a load on a shovel.

Axis

Axis (A)

Axis
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force arm (FA)
the distance from the
force to the axis of a lever

resistance arm (RA)
the distance from the load
to the axis of a lever

Use of levers

Levers are used extensively in sport, sometimes through muscles pulling on bones when,
for example, you perform a bicep curl, and sometimes through the use of external levers,
such as oars when rowing. When describing the use of levers, it is important to know the
following definitions:
e The force arm (FA) of a lever is the distance from the force to the axis. In the human
body, this is the distance from the muscle attachment to the joint.

e The resistance arm (RA) is the distance from the load to the axis.

-— Force arm ( FA) —»-<— Resistance arm (RA) —»

Resistance ( R
Figure 8.11 The R
force arm and the Force (F)
resistance arm on a
lever \1 AN
Axis

~

A longer force arm means it requires less effort to move a resistance, and a longer
resistance arm maximises the speed and range of motion of a lever. This helps to explain
why most levers of the human body are third-class levers.

The length of the force arm and resistance arm also have implications for the external
levers we use in sport. Implements such as tennis racquets, squash racquets, golf clubs and
softball bats act as extended levers. A softball bat has a longer resistance arm than force arm
and therefore requires a greater effort to swing it. Although it requires a greater effort, the
increased length of the resistance arm means that the far end of the bat moves through a
greater range, which increases its velocity. This is important for maximising the distance the
ball will travel after being struck.

Velocity is greater at the end of a long lever than at the end of a short lever. This means
that a tall tennis player who fully extends during the service action is able to produce greater
velocity than a shorter player who can’t reach as high. The greater the velocity at point of
impact, the greater the momentum imparted to the tennis ball.

.
Checkpoints ®e
Complete the following to test your understanding of the classes of levers. @
1 Label the six illustrations a—f in Figure 8.12 as either first-, second- or -

third-class levers.

Fishing rod resting
on your hip (A)

Catapult
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Crowbar

A A
y

P —— — h /)
| RA (resistance arm) i
I > Triceps | / /l;isguredsl. 12
Axis FA (force arm) - sorted levers
FLEXION ‘
E (bending the

forearm)

2 Based on your knowledge of the use of levers, why do you think most levers in the
human body are third-class?

3 Describe three sporting situations where having a long resistance arm is beneficial
in optimising performance.

Factors that affect the use of external levers
There are three factors that affect the use of external levers:

¢ The length of the lever

e The inertia of the lever

e The amount of force that can be applied

The length of the lever

The maximum linear speed of any part of a moving lever occurs at the point furthest
from the axis. For example, golfers have found that increasing the length of their driver by
just a few centimetres results in longer drives because the ball is hit by the club head with
greater speed.

The inertia of the lever

The ease with which a lever can be rotated; for example, how easy it is to swing a bat
depends on the mass of the lever and its length. Heavier levers and longer levers are more
difficult to rotate.
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Modified sports often reduce the length and mass of sporting implements to make
it easier for children to use the equipment. Placing the hands at various positions on the
lever can also alter its inertia. Athletes with disabilities must take external lever length into
consideration as an extension of their own bodies.

The amount of force

Muscles surrounding joints apply force to levers (bones) within the body. The amount of
force that can be applied by a muscle varies, depending on the strength of the muscle and
the angle of the joint. Although using a longer, heavier external lever allows an athlete to
project an object further, it requires greater muscular strength to handle the implement
effectively. This is a trade-off that needs to be carefully considered.

The amount of force an athlete is able to generate via their muscles determines the
implement (or lever) length they are able to use. As you can imagine, it would be pointless
handing a full-size tennis racquet to a ten-year-old beginner, which is why junior sporting
equipment is often modified to reduce the lever length.

Australian Don Elgin is a Paralympian who was born without the lower part of his left leg. He
competes in the pentathlon, and is currently ranked second in the world. The pentathlon is
made up of five events, which are varied for disabled athletes depending on the disability. Elgin
competes at 100 metres and 400 metres, and in long jump, discus and shotput.
Elgin has four different prosthetic legs that
TR he uses in the five events. For the 100-metre
: sprint and the long jump he uses a compressed
carbon fibre leg and foot which has the sole of
his running shoe attached to the bottom. The
leg for the 400 metres is similar, but is made
of a softer, springier carbon fibre that stores
more energy and is more suitable for the longer
distance.

His discus leg is more solid and slightly
longer than his normal walking leg. It
compresses and works well with the spinning
motion of the discus throw. The shot-put leg is
solid and slightly shorter than normal to assist
with the forward motion needed to put a shot.

Elgin has his legs specially made for him and
he is always trying new designs. He tried a discus
leg with a swivel joint, but it spun so well that he
couldn’t stop the spin to throw the discus.

Figure 8.13 Don
Elgin has many
different prosthetic

legs A biomechanical investigation of levers

Perform these activities. Comment on your results and how they relate to
the principles of leverage.

Coursework

1 Use a rounders bat to hit a tennis ball as far as you can. Repeat three
times. Repeat again, using a cricket bat. Average the distances hit and
explain why one implement makes the ball go further than the othenr.

2 a Hit a softball off a batting tee. First try with a grip at the end
of the handle, then with a grip further along the bat. Explain the
differences you note with each grip.

b Given your knowledge of biomechanics, what grip would you
recommend for a beginner softball player? Why?

~
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3 List four different sports where having longer limbs (or levers) would
be an advantage. In your answer indicate how the longer limb or lever
length gives the performer an advantage.

4 People who possess certain body builds are often targeted by talent-
identification programs and then extensively coached to improve
specific skills. Some people believe that unless you have the right body
build, it is difficult to succeed in certain sports. Discuss, with reference
to the biomechanical advantage short or long levers might provide.

Impulse

The amount of change in the momentum of an object is related to the size of the
unbalanced force and the amount of time it acts for. Another name for this change
in momentum is impulse. The larger the impulse applied, the greater the change in

momentum. The two things that affect impulse are: impulse —

e the magnitude of the unbalanced force. If the length of time is constant, then impulse application of force over  |——

. . . . . a period of time, which —

can only be increased by increasing the size (or greatness) of the force applied. For changes the velocity ofa [
example, in rowing the oar can only physically be in the water for a certain length of body or object

time each stroke, so the rower needs to use greater force with their legs and upper body
to increase impulse.

o the length of time the force is applied. If the force applied is constant, the impulse can
only be intensified by increasing the length of time the force is applied. For example, a
discus throw using the spinning action of the body prior to release increases the time
over which the force is applied, thus imparting greater impulse to the discus. This
provides a greater change in momentum and greater speed of release.

Impulse = Force X time

I = Newtons X seconds

Conservation of momentum Velocty 1.6 ocity 1.2

elocity 1.8 m/sec Velocity 1.2 m/sec
The conservation of momentum principle applies to any collision
between two objects; for example, a foot contacting the ground
while running, a stick hitting a ball or two balls colliding. When a
collision occurs, the total momentum of two bodies before impact
is equal to the total momentum after impact. This is best explained
by Newton'’s third law of motion: For every action there is an equal
and opposite reaction.

For example, when swinging at a ball in baseball, the baseball
bat hits the ball and continues through after impact, as part of the
follow through. The momentum of the bat is passed on to the
baseball. Newton’s third law explains this: when the bat applies
a force to the baseball during the impact, the baseball applies the
same amount of force in an opposite direction to the bat (‘an equal
and opposite reaction’).

Conservation of momentum is important in impact sports.
In contact sports such as Australian Rules football, it is not
uncommon to see a lighter player seriously affect a heavier player
in a contact. This is because lighter players such as rovers are often
faster and therefore able to gather more momentum, giving them
an advantage at points of contact or impact. - :

The conservation of momentum principle also has Figure 8.14 The player with the most
. o ) . ; ) momentum (left) is the least affected in a
implications for equipment choice. For example, using a heavier collision
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Figure 8.15
Ground reaction
forces give the
skateboard lift

elasticity

the ability of surfaces to
‘give’, then return to their
original shape

coefficient of
restitution

measure of how much
movement energy remains
after a collision between
two objects

ball in ten-pin bowling gives the bowler a better chance of success because it has more
momentum at impact, although if it is too heavy it becomes more difficult to control

and bowl accurately. This is particularly important in bowling, because energy is being
transferred and lost through all ten pins for a strike to take place, therefore momentum at
impact must be very high.

Newton’s third law of motion
is not quite as obvious in some
sports as it is in ten-pin bowling.
For example, in skateboarding the
skater accelerates upwards into a
jump by exerting more force on
the tail of the board than the front.
This causes the board to pivot
around the rear wheel, forcing the
tail to hit the ground. When the
tail of the board hits, the ground
exerts an equal force back onto the
tail, resulting in the board rising up
into the air.

N

Reaction force (R)

Downward applied
force (F) :

Elasticity: the coefficient of restitution

The size of the forces acting during an impact depends on the speed of each object before
collision and the elasticity of the objects involved in the collision. Surfaces that rebound to
their original position quickly result in less energy being lost in the collision. For perfectly
elastic collisions, the coefficient of restitution equals one, and for totally inelastic collisions,
this equals zero. Strangely enough, the coefficient of restitution that measures elasticity
doesn’t have specified units of measurement.

For example, a tennis ball will bounce higher from a Rebound Ace surface than it will
from an en tout cas tennis court because the Rebound Ace surface is more elastic. A new
tennis ball has greater elasticity than an older one, and will therefore bounce higher and
return to its original shape more quickly. This situation is advantageous for a tennis player,
because they are able to generate more velocity when the racquet collides with a new ball.
This is why players call for ‘new balls” at regular intervals during tennis matches.

The strings of tennis, squash and badminton racquets play an important role in
changing the velocity of the ball during impact in each game. The elasticity and tension of
the strings affect how quickly the ball will rebound off them. Elasticity in this case refers to
the ability of the strings to ‘give’ and return to their original shape, while string tension is

~
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Figure 8.16 Drop
The coefficient of
restitution can be
computed from the
drop height:rebound
height ratio

0@

height

—

Bounce
height

D@
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how tightly the racquet has been strung. There is a specific string tension for each racquet
that produces the best elasticity, and this varies for each player. Some players like to have
tightly strung racquets for more control and better spin, while others have their racquets
strung at lower tension, allowing them to hit the ball with greater power. This is because of
the effect elasticity has on impulse.

Coursework
Investigating ball elasticity

Equipment: superball, squash ball, tennis ball, golf ball, medicine ball
(refrigerate some of the balls for a few hours), bucket of hot water, some
balls not fully pumped up, tape measure

Procedure

1 Attach the tape measure to the wall.

2 Drop each ball from a height of one metre.
3 Record the height each ball rebounds.
a

Vary the temperature of the balls (e.g. heated or refrigerated) and the
surfaces you drop them onto. You could try a basketball court, tennis
court, football oval, etc.

Questions

1 Discuss the different elastic qualities of the balls you tested. What
does ‘elasticity’ mean?

2 How does elasticity of the ball and the surface it contacts affect its
rebound?

3 Discuss why the elasticity of the ball and the surface it is used on may
be important to sport. Give practical sporting examples.

4 Explain two ways in which a tennis player can generate more velocity
through using principles of elasticity. Discuss elasticity and absorption
of force when a tennis player executes a drop volley.

e
Checkpoints 8o

1 Explain Newton's second and third laws of motion in your own words. Give @
an example of how they can be applied, using a sport of your choice. ;

2 If the force applied to two objects is the same, which will have the greater
acceleration: the larger mass or the smaller mass?

3 Explain how the principle of conservation of momentum can be applied to sprint running.

4 What does ‘elasticity’ mean? Explain two ways that a tennis player can generate more
velocity through elasticity.

Fluid mechanics: the effects
of water and air

Air resistance and spin

Increased air resistance, such as throwing or kicking into the wind, decreases the time
in the air and the distance a ball will travel once it has been kicked or thrown. Similarly,
decreasing air resistance by throwing or kicking with a tailwind increases the distance a
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Without air
resistance

With air resistance

Ball 1 Ball 2 Ball 3
Figure 8.17 The (in-air) (in vacuum) (with tailwind)

influence of air

resistance on ball flight

ball will travel. You will often hear commentators stating that a particular end of a football
ground has a certain goal advantage due to wind strength and direction. The greater the
surface area of the object being projected and the more speed it has, the greater the effect
of air resistance.

The Magnus effect is a lift force that affects the flight path of a ball that has been
thrown, hit or kicked. This is often used by tennis players, table-tennis players, golfers and
soccer players. A spinning ball passing through the air causes a disturbance to the air flowing
around the ball. It is more difficult for air to pass by the side of a ball that is spinning in the
same direction as the ball is travelling.
This causes high pressure on one side of
the ball. The high pressure exerts a force
on the ball, causing a deviation in the
flight path in that direction.

Many sportspeople use the Magnus
effect to curve the flight path of a ball
to their advantage, to either give them
greater control over the ball involved

Relative

) ower velocit;
air flow y

i essure zone

<. Boundary layer with
\ball’s surface

or to confound their opponents who >

. . Faster velocity
are expecting a regular flight path. (low pressute zone)
When the ball has backspin, sidespin '
or topspin, the Magnus effect changes

Magnus force
(downward)

the flight path of the ball from what
it would have been without spin

(see Figures 8.19 — 8.21). - )
There are three es of spin that Figure 8.18 The influence of the Magnus
€ typ p effect on a spinning ball. The high-pressure

affect the trajectory of the flight path: zone will push the ball down and make it drop
« Top spin at a faster rate

¢ Backspin
* Side spin

Net
Path of racquet ¥

~
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Figure 8.19 Top spin
causes the ball to dip

sharply in flight
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Path of racquet

v\/ g | Net
—

Figure 8.20
Backspin causes
the ball to hold
up in flight

(®)

Off break Leg break

Figure 8.21

fg Side spin

The Magnus effect in baseball and cricket
Baseball

Baseball pitchers like to vary the speed and spin of the
ball in an effort to keep the batter guessing. A fastball
travels through the air with backspin. This creates a
high-pressure zone in the air ahead of the baseball.
Also, the raised seams on the baseball help it churn the
air and create high-pressure zones.

A curveball has opposite spin, which moves in the
opposite direction to a fastball; it has topspin causing
it to ‘break’, or drop down as it approaches home plate.
When throwing a curve, the pitcher creates downspin
by rolling their palm and fingers over the top of
the ball while releasing it. A curveball, thrown with
topspin, creates a high-pressure zone on top of the ball,
deflecting the ball downward in flight. Combined with

gravity, this gives the ball an exaggerated drop in
flight that is difficult for the hitter to track.

Cricket

Swing bowling in cricket occurs when the ball moves
in flight as a result of three different physical factors,
including:
o the speed of release
o the ‘roughness’ of the ball's surface created by
constant surface rubbing by players, the application
of sweat or saliva by the bowler, and the effects of
play as the ball gets used more
o the bowler’s use of the seam.
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When the ball leaves the bowler’s hand, the surface These different air flows cause a net increase of
of the ball is exposed to two different types of airflow:  forces favouring the turbulent side of the ball, which
o Theregulareven fl wmoving over the smoother,  causes it to move in the air in that direction.
polished part of the ball surface

o The turbulent fl w moving over the roughened
side of the ball

Wicket/batter

Flight of ball away from
batter = outswinger

Figure 8.22 The cricket ball will
move towards its rough side,
which has increased air pressure
and decreased velocity

Rough side of ball

Summary of air resistance and spin

 Aim the rough side towards the batter’s off-side to produce swing away from the
batsmen (an outswinger)

* Position seam away from the batter

¢ Side-on action with the arm coming across the body when following through

« Ball will swing in the direction of the wind

Buoyancy

Around 250 BCE, Archimedes discovered that “any object, wholly or partly immersed in a
fluid, is buoyed up by a force equal to the weight of the fluid displaced by the object’. Hence
the concept of buoyancy was born.

Gravity

e =T \,1:/

Mass of object

Figure 8.23 Flotation
occurs when the centre
of gravity remains above
the centre of buoyancy

Buoyancy

~
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As shown in Figure 8.23, the density of the
object acts downwards under the effect of
gravity, and the buoyant force provided by the
displaced fluid acts upward. If these two forces
equal each other, the object will float. If the
density of the object is greater than that of the

displaced fluid, the object will sink. == :—N\)(y
The centre of gravity is the point in the S =
body through which the gravitational force acts;
the centre of buoyancy is the centre of gravity
of the volume of water displaced by the body.
When the centre of gravity appears above
the centre of buoyancy, the body remains stable
and afloat in water. However, when the body
parts move and the centre of gravity falls outside _
the centre of buoyancy, the body will rotate Gantra of gy P
in the water to try to bring them both into /
alignment: the ‘righting moment’. This principle
is used by synchronised swimmers as they move
body parts to enable their bodies to rotate and
twist in and under water.
Swimmers who float higher in the
water are subject to less resistance to forward
movement than swimmers who are less buoyant.
Females tend to be more buoyant than males
because of their greater relative percentage body
fat. Swimmers use the ‘S-shaped pull” through
water to lift them in the water; it also leads to

improved swimming performances. Figure 8.24 When the centre of gravity
moves outside the centre of buoyancy,
the body will rotate

Centre of gravity

Centre of buoyancy

Raised arms will result in
rotation and less buoyancy

Centre of buoyancy

Lift and drag

Bernoulli’s principle is based on pressure differences. It was specifically created for
fluids, but is also holds true for objects and movements in air. Objects can be designed to
create low pressure above them and high pressure beneath them because of their shape,
creating lift. This occurs with objects such as Frisbees and with the wings of aeroplanes.
Lift occurs because objects are forced to move from areas of high pressure towards areas
of low pressure; hang gliders obtain their lift on take off from the air pressures created
near cliff faces.

Formula I teams work to create ‘negative lift’ by placing inverted wings at the front of
their racing cars. These wings act to push the car downwards and give greater stability at
high speeds, especially during cornering.

Bernoulli’s principle is used in many Lower pressure caused by increased
water-based activities, particularly swimming. speed of air over the wing
The ‘S-shaped stroke’ in freestyle was developed -
by James Counsilman, a brilliant swimming —
coach. Counsilman discovered, via the use of - <\> T
underwater cameras, that the S-shaped stroke, _— > —> — -
where the swimmer moved their hand across the Higher pressure underneath the Lift

axis of rotation rather than simply straight up wing creates upward lift

and back, produced a lift similar to the wing of - _
1 Figure 8.25 When high-pressure
an aeropiane. air moves towards low-pressure air,
This technique has been studied and lift is created
fine-tuned over the years. Swimmers now

Physical Education Studies for WA 3A, 3B 153
ISBN 8780170227124



deliberately shape their hands to create an airfoil (or wing-like shape); as they pull through the
water, the water travels at a greater velocity over the top of the hand than it does underneath,
and lift is created. Ideally, swimmers want to move forwards as fast as they possibly can. If a
swimmer’s hands are tilted and pulled alongside the body, there is both vertical and horizontal
force created. This also supports Newton's law of action and equal reaction. The curved hand
path is encouraged in all strokes by nearly all Olympic-level coaches.

e
Checkpoints

® o
1 Use your understanding of the Magnus effect to explain why a dimpled @
golf ball can be struck further than a smoother golfball that has no dimples.
Draw a diagram to aid your explanation.

2 Discuss why cricketers shine only one side of the ball, and not the other. What are they
hoping to achieve when they bowl the ball?

3 Some of the new one-piece swimsuits have come under scrutiny because it is claimed
that they provide swimmers with increased buoyancy, as well as reducing surface
drag. Clearly outline how increased buoyancy would contribute to faster swim times.

Drag and friction

— friction Friction is the term used for the force that opposes a motion. It is caused by the interaction
—1 force that opposes the between two surfaces moving against each other. Friction causes a ball to slow down and
— efforts of one body to eventually stop after it has rolled along the ground.

| move over another In some sporting situations, it is advantageous to increase frictional forces between

two surfaces to give the athlete a stable base to apply force against. This can be done by
increasing the force that pushes the two surfaces together. For example, a mountain-bike
rider will move their weight over the back wheel when riding up slippery terrain. This places
more force on the tyre, allowing it to grip better.

The other way to increase friction is to increase the surface area of the two contact
points: the ground and the soles of the performer’s shoes. We see this in an athlete’s choice
of footwear. In cricket, tennis, football, soccer and hockey, players try to improve their
frictional contact with the ground by wearing appropriate footwear. Many footballers

Figure 8.26 Different
soles ensure maximum
friction in different
conditions and on
different surfaces

~

-_—
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have moulded soles for dry conditions, and boots with longer screw-in stops or blades
for wet days. This ensures adequate friction or resistance to motion at the contact of the
two surfaces.

Drag forces can either be surface drag, form drag or wave drag; in most instances a drag -
combination of all three drag forces opposes forward movement. a force pulling an object [
backwards due to a low- [ ——
Surface drag pressure air pocket —
Surface drag is also known as skin friction, and it has less impact on swimmers than the
other two forms of drag. The resistance to forward movement can be affected by:
« the body’s surface area
e the smoothness of the body and the water
« the velocity of the water flow compared to the body. surface drag

e . . . ST resistance to forward
Fluid friction refers to forces such as air and water, which work in the opposite direction movement in water: skin

to a moving object. Some sports aim to decrease friction; for example, snow-ski bases are friction
waxed to make them slide more easily over the snow. Millions of dollars are spent in sporting
arenas trying to work out ways of minimising frictional forces. In swimming, for example,
we have seen the introduction of high-tech swimsuits that decrease surface resistance,
allowing a faster speed of water to flow over the surface of the suit. Some swimmers ‘shave
down’ to minimise friction and drag in the water; the use of full-length body suits has taken
this quest for ‘smoothness’ even further.

Asymmetric surface resistance form drag e

" when an area of high —

The S2000 base fabric is stripe printed with a unique water-repellent resin pressure and an area of I

creating a surface with uneven iongitudinal surface resistance. low pressure meet aftera [
body has passed through

Theory

The velocity of water flow is different between the stripe with repellent
finishing and the stripe without finishing due to the difference of
smoothness on the surface of the fabric. Catchq fact

The design of the
Speedo Fastskin Il
swimsuit was modelled
Vortex on shark skin. Sharks
When the faster water flows into have very small tooth-
the slower water, vertical vortexes
(spirals) are created. Surface
resistance decreases due to water
flow separation. The result is an
increase in speed of water flow skin, thus minimising
over the surface. drag.

\ flow t Figure 8.27

Minimising drag
forces in a swimsuit

Section with water-repellent resin

like, triangular-shaped
scales that help to
channel water over their

Form drag

Form drag is explained by Bernoulli’s principle. Form

drag is the separation of a flow of water (or air) caused Area of low
by a body moving through it. As a result, one side of the prelssurt;e drkags

. . ir directi cyclist bac
body will have an area of high pressure and the other Air direction Y
side an area of low pressure. When these two meet after
the body has moved on, a turbulent pocket of water (or Figure 8.28 Air travelling
air) is created, resulting in a suction-like effect that slows around a cyclist causes drag

and trailing turbulence
the body down.
/
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slipstreaming Cycling has undergone many equipment changes in an effort to reduce wind resistance.
riding in the slipstream, Bicycles are aerodynamically designed in shape and size; disc wheels have replaced spokes;

an area of reduced air handlebars now have aerodynamic extensions and helmets have taken on a teardrop shape
pressure and forward (see Figure 8.29). Cyclists aim to reduce form drag by cycling close together in a pack, using

suction that is directl . . . . L . .
behind a rapidly movir\{g slipstreaming, or drafting. This also sees them cycling in reduced air pressures, with less

object resistance to forward movement. Cyclists can also reduce form drag by crouching over their
handlebars and remaining as streamlined as possible.

— Figure 8.29 Teardrop-
| shaped helmets and disc
| wheels help to reduce
drag forces.

Wave drag

Swimmers create waves as they move through water because they are partly submerged:
part of their body is situated above the water but most of it is under the water. The
quicker a person swims, the greater the effect and forces of wave drag. Trying to remain
as streamlined as possible via swimsuits and improved body position and technique will
minimise the effects of wave drag.

Picture two freestyle swimmers. One swimmer keeps her head in the water and
breathes from side to side, with her body essentially remaining horizontal to the water
surface. The other swims with her head out of the water and, as a result, drops her legs and
swims with her body at ten degree tilt to the water surface. The second swimmer would
create more wave drag and be considerably slower in the water.

Catchy fact
If we lived in a vacuum
(where air resistance

is taken away) and hit Air resistance has implications for most sporting situations, even running, but it has a
a baseball into the air particular effect on objects that are travelling quickly. As objects always move from an area
at 266 km/h on a 55° of high pressure to an area of low pressure, the object is effectively pulled back (or dragged).
angle, the ball would By streamlining equipment and body position, turbulence is reduced and drag can be
travel almost 244 metres! .
minimised.
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_TEST YOUR KNOWLEDGE

>> multiple-choice questions
1 Which of the following is true?

([

A Holding a baseball bat with one hand at the bottom and one hand
halfway up the bat will increase the resistance arm and make it
easier to bunt.

B Holding a baseball bat with both hands at the bottom will increase
the resistance arm and make it harder to swing, but it will
generate greater speed at the end of the bat and potentially
enable longer hits.

C Holding a baseball bat with both hands at the bottom will increase
the force arm and make it easier to swing, generating greatenr
force at the end of the bat and potentially enable longer hits.

D Using a shorter baseball bat will allow it to be swung quicker
because it is lighter, generating greater swinging speeds at the
end of the bat.

2 You take a video of a promising 100-metre sprinter. Upon replaying
it, you notice a flaw in her technigue that, if changed, would result in
faster running times. Select the most likely flaw.

A Front foot placement tends to occur beneath the centre of
gravity and results in too much upwanrd lift.

B The moment of inertia during the start is decreased by having
the line of gravity close to the base of support, and this needs to
increase to get off to a faster start.

C Incomplete extension in the ankle joint, resulting in lower than
maximal ground reaction force and forward and upward lift.

D She should aim for increased stride frequency by decreasing her
stride length by flattening the arc of the return leg.

>> short-answer questions

1 The following techniques are used for shotput. Most students use
the side-on technigue; most elite shot-putters introduce a spin
similar to that of a discus throwernr.

a Side-on technique

Figure 8.30 a) The side-on
technique and b) the spin
technique

b Spin technigue

faas A AR
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a What biomechanical principle is being applied by using the spin
in a shot-put action?

b Briefly explain how the spin in the circle brings about improved
performance.

c What would be the ideal angle of projection in the shot-put?
List two other factors that might affect the flight path of
the shotput.

Figure 8.31 Executing a
forward somersault

a What does the diver above do to start spinning forwards after
jumping off the diving board?

b Describe the difference between the angular velocity and inertia
at Stages 2 and 4 of the dive.

c If the diver realised they were spinning too quickly and would not
be able to enter the water as planned, what could they do to
slow their rotation?

3 Grant Hackett set the world 800-metre swimming record in 2005.

a The diagrams below show Hackett and an opponent from the
front during the last 50 metres of the 800-metre swim. Hackett
has a higher arm lift out of the water, even though his arm length
and that of his opponent are identical. Outline how this would be
advantageous for Hackett.

Hackett Opposing swimmer
[«— 64 cm —— | 72 cm |

Figure 8.32 Hackett (left)

has a higher arm lift
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a

>>

b Hackett wore one of the new S2000 swimsuits, with vertical
stripes printed with water-repellent resin. How did this swimsuit
improve his performances, compared with not wearing a swimsuit
at all? From the diagram on page 155, discuss any other
measures he took to ensure he swam through the water at the
fastest possible pace.

The graph in Figure 8.33 represents momentum, inertia and
angular velocity for a springboard diver.

H (Momentum)

| (Interia)

Figure 8.33

| W (Angular velocity)

T
0 0.25 0.5 0.75 1.0

a Copy Figure 8.33 and draw or describe the diver’'s body position
and orientation at Points A, B, C and D.

b If the diver is rotating faster than anticipated and likely to not
have a clean entry into the water, what can she do to slow this
down and minimise errors on entry? Discuss with reference
to body parts that can be used to change inertia and angular
velocity

c Discuss how momentum is conserved from the time the diver
takes off from the platform ten metres above the pool.

d Discuss a strategy she could use to ensure she returns to the
surface of the water as quickly as possible after entering the
water and completing the dive. Make sure you use the principle
of buoyancy in your discussion.

essay

Discuss how biomechanical principles are used when designing
sporting equipment for beginners or young children, compared to
the same equipment used by adults. Name the principles involved
and how they are used to bring about improved performance for
those using the modified equipment.
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Analysing basic
movement
patterns

When analysing movement patterns, remember that many of the biomechanical principles
you have learnt can be applied to more than one movement pattern. For example, the
principle of force production applies to throwing, striking, stopping and running. Similarly,
balance and stability are crucial to all of the movements we perform. We need to understand
that there are different skills within each movement pattern depending on which sport is
being analysed; for example, striking can consist of skills using the hand, foot, sticks, racquets
or clubs. In this chapter, we will focus on analysing the efficiency of a variety of movement
techniques using biomechanical principles related to running, throwing, striking and stopping.

The movement pattern
of running

When we run, the foot hits the ground with a force more than three times our own

body weight. Correct running technique is important to minimise injury and to reduce

unnecessary movement of the body, allowing us to conserve energy and run efficiently.
Correct running technique varies slightly depending on the type of running. For

example, recreational running does not require the same technique as the 100-metre sprint.

Figure 9.1 Head: Should remain erect (not move from side to side).
Correct running Eyes focused forward to a point on the ground
technique

Shoulder: Should always

Torso: Should be held erect be square and level

and tall. Movement of the R A ey
torso up and down should
be kept to a minimum

Arms: Should swing freely, but in tight
figure-of-eight pattern. Elbows should
be bent at about 90 degrees. Arms
should remain parallel to the ground
when forward

Hips: Should be square
and level with no sideways
movement

Legs: Action should be relaxed
with moderate knee lift at the
front. At the back, foot should
be brought to buttocks in a
moderate arc

Feet: Should be pointed straight
ahead and land directly under hips.
Feet should ‘drive’ off the ground to
help maximise power
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Likewise, running around curves requires a slight leaning of the body and different arm
action to running in a straight line.

There are two important aspects to consider in any form of running. First, a runner
should run ‘tall’. This helps them to run light, which is essential for an efficient running
technique. Second, the runner needs to minimise any vertical drop of the body; their head
and hips should not move up and down excessively. Every time the body drops it must be
lifted back up against the force of gravity, which is tiring for a runner. Instead, the arms and
legs should be left to do the work.

Coursework
Video analysis

Take some video footage of class members running casually; for example,
jogging to warm up in a practical class.

1 What critical features do you hope to see in a general running pattern?
2 Do you detect any errors in the running pattern? Note these down.

3 What differences in technigue do you notice between class members?
a

If you could provide one of the class members with any feedback, what
would it be?

Qualitative analysis of sprint running

In sprint running, success depends on the athlete’s ability to coordinate the action of the
legs, arms and trunk, although power also plays an important part in the success of the
performance. In sprinting, power is generated in the brief time it takes for the foot to come
into contact with the ground, so explosive extensions of the hip, knee and ankle joints help
prepare the foot to generate the required power.

The speed of the runner is also directly related to the length and frequency of the
stride. The greater the push-off from the ground, the longer the stride length tends to be.
This means the runner can return their foot to the ground faster and power can be applied
more frequently.

There are many biomechanical principles that contribute to efficiency of movement. In
order to help identify these, we will work through the six-step analysis process.

Step 1 Performance objective

In sprinting, the overall objective is to move the body over a prescribed distance within a
time constraint.

Step 2 Breakdown of movement phases
« Foot rise begins just after the last observable contact with the ground, and ends the
moment the foot finishes its rise toward the buttocks.

» Knee drive begins as soon as hip flexion starts, and ends just before the foot contacts the
ground again.

 Foot contact begins with the first observable contact with the ground, and ends with
the last observable contact with the ground.

Step 3 Mechanical purpose of each movement phase
e Foot rise: to bring the foot toward the buttocks with minimal arc.
 Knee drive: to propel the knee slightly below horizontal.

¢ Foot contact: to generate maximum power.

Physical Education Studies for WA 3A, 3B 161
ISBN 8780170227124



Step 4 Biomechanical factors and principles of each
movement phase

The foot rise

As we know from previous chapters, it is much easier to move a shorter lever than a longer
one (refer to Chapter 8). In sprinting, an athlete should aim to reduce the arc travelled by the
foot from the ground to the buttocks. Following this pattern and lifting the foot as close to
the buttocks as possible effectively shortens the lever, decreasing the moment of inertia and
making the leg easier to move.

Shortening the lever length in running also allows the runner to bring the leg through
more quickly for the next stride. This increases the stride rate and makes it easier to increase
the stride length.

Achieving an efficient running technique requires a great deal of strength in the
hamstrings, which is why the high foot lift towards the buttocks is reserved for shorter
distances and sprint running. Tired runners will often bring the foot up to the buttocks in an
arc, which lengthens the lever and slows down the stride rate.

Why is it that African runners are so successful at middle-distance events such as
the 3000 metres, 5000 metres—and even the 10 000 metres? It is partly due to
their biological make-up and training environment, but it can also be attributed to the
way they perform the skill.

The next time you watch an international athletics event, note how high runners,
like the Kenyans, lift their feet after leaving the track: their feet almost hit their
buttocks. The extremely short lever they are able to make reduces the arc of the foot as it is brought
towards the buttocks, making the leg easier and faster to move.

What is remarkable is that African runners are able to consistently produce this technique over
longer distances.

The knee drive

The lift of the knee in the recovery phase, which is a definite “drive’ in sprinting, should be
almost parallel with the ground. This allows for greater range of movement and a longer
stride length. Lengthening the stride allows for slightly longer foot contact with the ground,
which is beneficial for generating power. However, over-extension of the lead leg will
lengthen the lever, increasing the moment of inertia and slowing the angular velocity of the
foot before it strikes the ground. An athlete must make a compromise on this part of their
technique.

Although high knee drive is important in sprinting, it can be counterproductive if taken
too far. A knee brought to a position higher than parallel to the ground can cause the runner
to take too long to return the foot to the ground, thus reducing the stride rate and increasing
energy expenditure. It also causes the hips to rotate too much, reducing the efficiency of the
movement.

The foot contact

As acceleration is proportional to the size of force acting on the body (Newton’s second law

of motion; see Chapter 8), the “drive’ off the ground at the completion of each stride is a
ground reaction determining factor in the runner’s acceleration.
force When the foot actually hits the ground in the driving phase, the runner needs to
ar?y force gxerte% bl;l , generate maximum ground reaction force by thrusting downwards and backwards against
(t: oit%I;?:u\;]vitr? ri]ta ody in the track. The forceful extension of the hip, knee and ankle joints helps this action, and

. causes the body to be propelled forwards and upwards into the next stride, as shown in

centre of gravity Fi 921 lete extensi £ these ioints i fth X bl
the point through which igure 9.2. Incomplete extension of these joints is one of the most common problems
an object’s total weight detected in sprint analyses.
appears to act without Placement of the foot is also critical for the runner to maintain their velocity. If the
causing rotation foot lands in front of the body’s centre of gravity it acts as a brake, slowing the body down.

-_
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Acceleration Deceleration

The friction component of
the ground reaction force
against the foot helps to
accelerate the runner
forward and upward.

The friction component of
the ground reaction force
against the foot helps to
decelerate the body. So
does the placement of the
front foot well in front of
the line of gravity.

: foot friction

Figure 9.2 Ground
reaction forces of a
sprint runner

ground friction ground friction

Therefore, once maximum acceleration has been achieved, foot placement as close as
possible beneath the centre of gravity is required for an efficient running technique.

Step 5 Critical features
The foot rise
« Following contact with the ground, the hip extends backwards.

e The knee flexes to around 90° and this angle decreases as the foot is brought towards
the buttocks.

« Toes should be kept flexed at around 90°.
The knee lift

 Hip should flex so that the knee is just below horizontal on the ground.

 Hip, knee and ankle joints should not fully extend when preparing the foot to contact
the ground.

* You should expect to see a longer rather than shorter stride length.

The foot contact
 Contact should be with the front of the foot.
 The hip, knee and ankle should extend forcefully against the ground.
¢ The foot should contact the ground directly under or slightly in front of the hip.

Step 6 Select an observation point

In this particular analysis, we are primarily focusing on the movements of the legs as the
athlete runs. Because it is hard to determine stride length, foot arc, foot contact and plane of
the knee from a front-on position, it is best to observe the subject side-on.

As we are only concerned with leg movement in a non-competitive environment, it might
be better to observe the athlete from a closer viewpoint. If we were analysing leg, trunk, head
and arm movements it would be best to observe them from a more distant point.

Frictional forces in running

In running, there are two aspects of friction for an athlete to consider. Air resistance and
frictional forces of the feet play a large part in an athlete’s overall performance. Millions of
dollars have been spent to design running shoes and suits that give athletes a competitive
edge and help them perform at their best. Even for beginners, selecting correct footwear for
the surface they are running on aids their performance and reduces injury risk.
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KEEP IT

Recommended shoe characteristics

Conventional training shoe

o Relatively firm midsole

« Neutral heel flare

o Firm heel cup that completely encloses rear foot.
In non-hyperpronating/supinating athletes this
feature can be reduced to minimise weight

o External heel counter. In non-hyperpronating/
supinating athletes this feature is not vital

o Curved or straight combination last

o Hard-wearing outsole with appropriate grip

o Relatively inelastic, porous shoe upper

o Notched Achilles tab

o Adequate toe box that has no pressure points

» Midsole designed to bend behind metatarsal heads.

Mid-foot strike shoe

o All the features listed above

« Firm midsole around the mid-foot

o Heel cup that continues to about mid-foot.

Stable shoe for pronators

o Firm midsole that is not easily compressed with the
thumb

o Firm heel cup that continues to about mid-foot and

cannot be deformed by squeezing it between the

thumb and the first finger

o External heel counter

o Straight board or combination last

o Relatively inelastic shoe upper

o Neutral heel flare on the lateral edge of heel. (If this
is not available, the shoe should have minimal heel
flaring)

+ Notched Achilles tab

o Adequate toe box that has no pressure points

o Midsole designed to bend behind metatarsal heads

Racing shoe

« Lightweight

o Curved slip last

» Lightweight midsole that still provides some resistance
to compression

o Neutral heel flare

o Heel cup constructed of lightweight material

o Generally no heel counter

o Lightweight outsole. (It doesn’t matter if this is not
hard-wearing)

« Lightweight porous shoe upper

» Notched Achilles tab

o Adequate toe box that has no pressure points

« Midsole designed to bend behind the metatarsal
heads

—— supination

— | when the foot rolls toward
— | the outside, with more
weight placed over the

outer toes

pronation

an inward roll of the foot
as the outer edge of the
heel strikes the ground

friction

Figure 9.3 Cathy
Freeman’s hooded
bodysuit minimised
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In track events, the use of running spikes on the soles of shoes increases friction
between the foot and the ground. This increases the surface area in contact with the ground
and provides a more stable base for the runner to apply force. Conversely, the introduction
of running suits like that shown in Figure 9.3 were designed to minimise friction (or drag)
for sprint runners.
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Checkpoints ®e
Observe some video footage from the Olympic Games 20 years ago, and @
compare it to footage of a modern-day sprint runner. (For footage, try your 3

school library, the Museum of the Moving Image, YouTube or Google.)

1 What are the main differences between the techniques you see in past footage
and those used by athletes today?

2 Select three differences in technique. Explain in biomechanical terms how they help
the modern runner to achieve better performances.

3 In pairs or small groups, write down any errors in technique you detect in any of the
footage. Discuss this as a class.

4 List any differences you can see in the technology used; for example, footwear, starting
blocks, and so on. Using your knowledge of biomechanical principles, explain how
changes in technology have helped today’s runners.

Catchy fact
Sometimes records are
broken in world-class
sprinting events, but
they do not become
records because of wind
assistance. For example,
in the 100-metre sprint,
if the wind is deemed to
advantage the athlete at
two metres per second
or more, the time is
considered illegal. €ven
though the time run

may be better than the
previous record, it is not
owarded to the sprinter.

Biomechanics of the sprint start

The principles of force production and balance play a significant role in the
sprint start. The sprint start is one of the most biomechanically examined
sporting techniques, and is critical to the success of an athlete’s overall
performance.

Sprinters use starting blocks to gain a mechanical advantage, rather than
using a standing start. By using blocks, the sprinter can apply a greater reaction
force, which gives them better projection off the start line. There are three main
types of crouch start: the bullet (or bunch), the medium, and the elongated.
Although the bunch start gets the sprinter off the blocks more quickly, the
sprinter has less velocity than in the medium or elongated start.

Although current research favours the medium start, there are other factors
that need to be considered; for example, the differences between male and
female athletes in strength and anatomical structure, the optimum angle for each
starting block, and whether spikes affect how your foot should be positioned on
the blocks.

Another biomechanical factor comes into play when analysing the sprint
start. Each different starting position alters the body’s centre of gravity. When
a runner leans forward in the blocks, they inadvertently position their centre of
gravity forward. This means that their line of gravity falls nearer the edge of the
base of support created by the fingers. Although the athlete is still balanced in
this position, the moment of inertia is decreased and only a small force is needed
to rotate them forwards, helping the athlete to gain a quick start.

Coursework

Equipment: starting blocks, markers, measuring tape, stopwatch
Procedure

1 Work with a partner to investigate different sprint starts by performing
three crouch starts for the

e Standing start

e Bullet (or bunch)

Figure 9.4 Three types of
crouch start: a) bullet,

b) medium and

) elongated

T

line of gravity
theoretical line drawn from
the centre of gravity to the
base of support

base of support
the area upon which a body
is supported on the ground
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e Medium
e Elongated

Also experiment with the angle of starting blocks for each crouch-start
position.

2 Record your time over 10 metres for each start.
3 Which technique recorded the fastest time over 10 metres? Why?

4 Did you establish an optimum angle for using the starting blocks?
Explain your answenr.

85 Using stick figures, predict where your centre of gravity was in the
‘set’ position for each start. Did this have an effect on your start
times? Explain your answern.

6 Explain how Newton’s third law affects a sprinter’'s start.

7 Keeping biomechanical principles in mind, why do male and female
athletes need to consider their anatomical differences when choosing
an appropriate start style?

e
Checkpoints ®o

1 List three reasons why good running technique is important. @

2 What difference might there be in the performance objectives of a casual
runner compared to a sprint runner?

3 Summarise the biomechanical principles involved in the running movement pattern and
make a brief statement about each one.

4 What two frictional forces must a runner consider? Explain your answer.

5 How is balance used in the sprint start?

Figure 9.5 The line of
gravity is close to the
edge of the base of
support

The movement pattern of
throwing

The movement pattern of throwing can be adapted to perform skills in a number of sports,
from throwing a tennis ball or passing a netball, to more complicated movements such as
throwing a javelin or putting a shot. Due to the nature of the movement pattern, most errors
relating to throw-like movements are usually a result of either poor timing, or lack of power
or strength.
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Poor timing summation of

Often the sequence and timing of body segments is incorrect; for example, stepping forward momentum

. . . . . the sequential movement
on the same foot as the throwing arm. This type of error interferes with summation of of bady parts to produce

momentum. maximal speed

Lack of power or strength

Lack of power or strength will often result in the athlete performing two or more sequences
of body movements together, or carrying the throwing implement close to the midline

of the body. For example, a weaker player will try to release a basketball with the twist of
their trunk and the ball tucked close to their chest. This action alters the summation of
momentum, and although this action reduces the moment of inertia, it may not allow for
the greatest speed of release.

Qualitative analysis of throwing

The overall performance objective for throwing depends on the actual skill being performed.
Some skills require throwing for accuracy, some for distance and others require both. Unless
accuracy is the major objective, the mechanical purpose for each phase of a throwing skill is
to develop high velocity at the end of each segmental link. There are six body segments to
focus on when analysing a throw-like movement pattern.

Pelvis

Following complete foot contact with the ground, the pelvis begins medial rotation around medial —

the hip joint towards the midline of the | ——
' body -

Thorax distal

situated farthest from

Pelvic rotation continues as the thorax begins rotating around the vertebral column. This .
point of attachment

rotation causes the upper extremity and the projectile to ‘lag back’. ol
proxima

ShOU|de|" situated nearest to point
of attachment

As the thorax is rotating, the throwing shoulder is abducted to an angle of around 90°.

Arm

The elbow is flexed to an angle of 90°. Once the rotational direction of the thorax is
changed, the elbow accelerates quickly through extension, followed by rotation of the
shoulder. (This is the only time a distal segment moves before a proximal segment.)

Forearm

The forearm pronates.

Hand

The wrist goes from being hyper-extended to fully extended but does not ‘snap’ into flexion
until the release of the object. Figure 8.6 on page 140 demonstrates the correct technique of
a throw-like movement using these body segments. It helps to divide the throw into three
discrete parts to analyse it:

* Preparing to throw: Begins with the first observable foot contact with the ground from
the lead leg, and ends with the first observable change in rotational direction of the
thorax.

 Release phase: Begins with the first observable change in rotational direction of the
thorax, and ends with the flexion of the wrist.

¢ Follow-through: Begins with the release of the object, and ends when the object has
achieved its intended course.
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Biomechanical principles of throw-like
movements

While principles such as projectile motion, spin, flattening the arc and impulse are all related
to various throwing skills, it is summation of momentum that is most common to all throw-
like movement patterns.

Summation of momentum

In applying the principle of summation of momentum, the athlete must ensure that each
larger, more proximal segment of the body, such as the elbow, is moved before the smaller,
more distal segment, such as the wrist. Ideally, one segment begins to move as the preceding
segment ends its motion. Getting this segmental timing right helps to increase maximal
velocity when an object is released, helping it to travel further.

As well as using summation of momentum, an athlete wanting to increase the velocity
of the object being released can also:

 use more body segments throughout the movement; for example, stepping forward
when throwing

e increase the range over which the segments move; for example, bowling a cricket ball
with a straight arm

« use muscle elasticity to generate force; for example, stretching chest and upper arm
muscles in a throw.

Summation of momentum varies slightly when the objective is to throw for accuracy.
In such cases, body segments can be moved simultaneously rather than sequentially; for
example, moving the shoulder, elbow and wrist at the same time when throwing a dart. The
most efficient sequence and timing of body parts will also vary depending on the size and
mass of the object to be thrown.

When performing any throwing activity, it is important that the athlete completely
follows through to ensure there is no deceleration of the end lever before release. The
concept of following through also helps apply the principle of flattening the arc, which leads
to greater accuracy.

Coursework
Observing throwing techniques

1 Working in pairs, nominate a thrower and an observer. Use the
following objects to perform an overarm throw for greatest distance:
a tennis ball, a softball, a volleyball, a basketball and a medicine ball.
Then complete the following.

a Did the order of the moving segments vary from ball to ball? Explain
your answer.

b Did one joint movement ever stop before another began? Explain
your answer.

c Did two or more segments start moving simultaneously? Explain
your answer.

d With which ball were you least successful in using correct
technique? Using biomechanical principles, explain why this was so.

2 Throw and catch a tennis ball with a partner using your non-preferred
hand. Based on the knowledge you have of throwing technigue,
attempt to identify errors being made.

3 Where would the best viewing point be to analyse the throwing skills
involved?

4 Throw a softball to a partner using a side-arm, overarm and underarm
throwing pattern. For each throw, list and compare the sequential body
movements and the movements that occur simultaneously.

Analysing basic movement patterns
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Projectile motion and throwing

In Chapter 8 we learnt that increasing the velocity of a projectile at the time it is released
increases the distance that it travels. However, the optimum angle of projection is dependent
on the following factors.

Physical attributes of the individual

The amount of power an athlete is able to generate will affect the technique used in a
performance. A weaker performer produces a slower speed of release, and generally requires
a higher angle of release. While the object will not travel as far or as quickly, it creates a
longer flight time. Although using a higher flight path is not ideal, it may be appropriate for
the individual given their stage of development. Considering the use of modified (smaller or
lighter) equipment is one way of allowing the athlete to approximate a model performance
more closely.

The type of skill being performed

The overall performance objective directly influences the optimal angle at which an object
is released. For example, when fielding in baseball the aim is to throw the ball for maximum
accuracy and speed. In this case, the angle of projection will be much less than 45 degrees.
However, if a cricket outfielder were to return the ball to the keeper using the same angle
of projection as a baseballer, the ball would fall far short of its target. The outfielder would
need to release the ball closer to 45 degrees; see Table 9.1.

Angle of projection

The angle of projection is also affected by the height of release. This biomechanical principle
is particularly relevant to throwing, because objects are almost always projected from a point
higher than their intended landing area. We often throw an object to ground level from a
standing position, as in discus and shotput. This means that to achieve maximum distance,
the angle of release generally needs to be less than 45 degrees.

There are sporting situations where an object is projected from a lower point than its
landing area. Shooting a netball goal, for example, requires a larger angle of projection due
to the height of release below the goal.

Given these factors, it is important when conducting qualitative analysis to consider
the physical height and strength of the performer, as well as the skill being performed. This
highlights the need for a sound knowledge base when conducting qualitative analysis.

Tahle 9.1 Effects of angle of projection on flight trajectories

Angle of projection Effect on distance travelled @ Effect on flight time
45 Fiegreeg (if height WI|! achleve. greatest No effect
projection is zero) horizontal distance

Greater heights but shorter

Greater than 45 degrees :
distances

Longer flight times

Lower heights and shorter

distances Shorter flight times

Less than 45 d