STAGE 2 PHYSICAL EDUCATION

ASSESSMENT TYPE 2: Folio
Response 2: Exercise Physiology and Physical Activity
Nature of Activity
A game of soccer consists of a total of 90 minutes with two 45 minute halves. A team consists of 11 field players with a mixture of defenders, midfielders and attackers and a goal keeper. Figure 1 shows the field position layout of a soccer team.

	Figure 1 removed due to copyright.


Figure 1: Position layout of a soccer team (Soccer Training Guide 2008)

On average, soccer midfielders cover a distance of 11.5km per game. Figure 2 represents various percentages of particular types of movements that are covered during a soccer game.

Types of Movements in a Soccer Game

	Figure 2 removed due copyright.


Figure 2: Different types of movements in a soccer game (Bloomfield, Poliman and O'Donoghue 2007)

Soccer also involves a great emphasis on an individual's ball skill ability through various passes and ball control movements. Figure 3 displays what particular ball skills are performed during a soccer game.

	Figure 3 removed due to copyright.


Figure 3: Basic skills performed during a soccer game (Bloomfield, Poliman and O'Donoghue 2007)

Fitness Components and Fitness Tests
Aerobic endurance, 'the ability to deliver oxygen to muscles for a long period of time', is predominately required for a midfielder (Sporis 2009). An efficient aerobic system is needed to recover from high intensity efforts using the ATP-PC and lactic acid systems. It is evident that midfielders need excellent aerobic endurance as they cover on average 11.5km per game. There is evidence that midfielders have superior aerobic endurance as I was categorised demonstrating a high level of endurance (refer to appendix 1).

Power, 'the ability to create a large force quickly', is also needed to be specialised by a midfielder (Alejo and Schmid 2002). The powered movements include an average of 608 changes in direction, some passing movements, leaping to header the ball and sprinting efforts. It was supported that midfielders have a high power capacity as I demonstrated an excellent level of power (refer to appendix 1).

Agility, 'the ability to change direction quickly and accurately', is very crucial for a midfielder. Agility is used through several changes in direction and approximately on average 23 dribbles and 34 ball receives. It was supported that midfielders are agile as I demonstrated a good level of agility (refer to appendix 1).

The most relevant fitness test for a soccer midfielder is the Multistage Fitness test to measure aerobic endurance. This is because it could be used to gauge a midfielders V02 max, which determines how efficient the midfielder aerobic system is. Using the Multistage fitness test, a predicted V02 max for a male soccer player aged 15-17 is 58.6ml/kg/min. Using my Multistage fitness results my predicted VO2 max would be 61.1 ml/kg/min indicating that soccer midfielders have a superior maximal oxygen consumption (Australian Government 1999). The test requires the athlete to run up and down 20m in time with a beep from a recording. The athlete must wait on the 20m marker at the end of each shuttle until the next beep sounds. The test is finished when the athlete is unable to keep up with the beep (Mackenzie 2011).

Interplay of Energy Systems 

In a game of soccer all energy systems contribute however intensity and duration determine which energy system is predominantly used at certain times. The ATP-PC system lasts up to 10 seconds and relies on Creatine phosphate stores within muscles (Gatz, 2009). Energy is used for high intensity (95%-100% Max HR) and is created by breaking down Creatine phosphate to supply ADP (Adenosine Di-phosphate) with a phosphate molecule to synthesis ATE' (Adenosine Tri-phosphate). This system is predominantly used through maximal efforts by a midfielder in several jumps for headers, tackles, kicks, sprints and change of direction movements. The problem with the ATP-PC system is that it takes 30 seconds to 50% restore and 3 minutes to fully restore.

For a midfielder it is rare that these stores will get fully recovered therefore the lactic acid system becomes more dominant when a series of high intensity efforts are performed simultaneously. The lactic acid system is the dominant energy supplier when a midfielder chases down an opponent then immediately runs forward to create attacking movement. In this energy system, glycogen is broken down to release energy and two pryuvic acid molecules are created with the absence of oxygen. The lactic acid system is used for high intensity (85%- 95% Max HR) for 30 seconds – 180 seconds. As there is insufficient amounts of oxygen present, the two pryuvic acid molecules convert to lactic acid which causes muscle fatigue.

During the restful periods through walking or jogging, the aerobic system is dominant to assist removal of lactic acid and recover creatine phosphate stores. The aerobic system is used for activities lasting over 5 minutes at a sub-maximal intensity (<85% Max HR) (Gatz, 2009). Glycogen and to lesser extent, fats and protein are fuel sources for this system that create 36 ATP after undergoing the Krebs cycle in the mitochondria. The advantage of a good aerobic system is that it allows a midfielder to recover in between high intensity efforts while getting self into receiving or defensive position. 

	Fitness Component to be developed
	Fitness Component to be developed
	Training Method
	Training Session details
	Training Principles applied

	Soccer midfielder
	Power
	Plyometric Training
	Warm up:

Continuous jog at 75% Max HR for 5mins. It is preferred to undertake ballistic stretching for warm up. Perform 5x 60m runs that include heel-glute, high knees and bounding. 4x3mins of jump rope skipping. Slow jog for 1min between repetitions.

Training Session:

6x 80m strides. During these runs focus on running relaxed and strong arm drive.

2x30m bounds. Push off ground explosively and drive opposite knee up to achieve maximum height.

3x120sec intervals of jump rope skipping with a 400m jog between each repetition.

2x 10 hops each leg with 30m jog and walk back per repetition. Focus on fast hops over the cones for the first set. For the second set focus on higher hops with limited contact time with the ground.

10x15sec incline strides. After each hill sprint slowly jog for 45sec.

Warm down:

Continuous jog at 70% Max HR for 2mins. It is preferred that static stretching is performed for recovery. Stretch all muscles from head to toe for 15mins. Hold each stretch for 20sec and repeat twice.
	Duration and Frequency:

The training program should be conducted for a minimum of 6 weeks to 8 weeks. During this period, 3 sessions per week should be performed in duration of 45 minutes per session.

Intensity and Specificity:

Each exercise should be performed at 95%-100% Max HR. This exercise aims to enhance the neuromuscular response by making it quicker and more forceful in the athlete's legs. This helps the midfielder during jumping to contest for headers, sprints and change of directions that require explosive power.
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Appendix 1: Comparing my level of fitness components to 
the standards

Rating table for the Multi-Stage Fitness Test (Beep Test)

	Table removed due to copyright.


Reference: Wright, P (2000), Inside & Out, Victoria: John Wiley & Sons Australia

Evaluation: I demonstrate a high level of fitness as my multi-stage fitness test results lay in the `High level of Fitness' category for 17 year old males. To be categorised showing high fitness I had to score greater then 10.4, I scored 14.4

Rating table for the Vertical Jump (cm)

	Table removed due to copyright.


Reference: Wright, P (2000), Inside & Out, Victoria: John Wiley & Sons Australia
Evaluation: I demonstrate a high level of power as my vertical jump results fall under the `Excellent' category for boys. To have excellent power you had to score 54 or more, I scored 56.

Rating chart for the Illinois Agility Run (seconds)

	Chart removed due to copyright.


Reference: Wright, P (2000), Inside & Out, Victoria: John Wiley & Sons Australia

Evaluation: I demonstrate well above standard level of agility as my Illinois agility run results lay in the `Good' category for boys. To have excellent agility you had to score 15.6 or less, I scored 16.1.


Performance Standards for Stage 2 Physical Education

	
	Knowledge and Understanding
	Practical Skills Application
	Initiative and Collaboration
	Critical Analysis and Evaluation

	A
	In-depth knowledge, informed understanding and accurate application of physical education concepts relevant to specific physical activities.

In-depth knowledge and understanding of exercise physiology, the biomechanics of human movement, and skills acquisition.

Clear and accurate knowledge and understanding of appropriate terminology.
	A high level of proficiency in the performance of physical activities, with reference to specific skills criteria.

Accurate interpretation and proactive application of skills, specific concepts, ideas, strategies, and techniques, in a practical context.


	A proactive approach to demonstrating initiative, self-reliance, and leadership in practical activities.

Constructive and confident interpersonal and collaborative skills in team situations.
	Thorough and insightful critical analysis of practical techniques and performance.

Highly discerning evaluation of the relevance of principles and concepts to a given situation.

Perceptive and critical analysis and evaluation of an issue related to physical activity and clearly relevant to local, regional, national, or global communities.

Thorough and focused use of information from different sources, with appropriate acknowledgment.

	B
	Well-considered knowledge, informed understanding and application of physical education concepts relevant to specific physical activities.

Some depth of knowledge and understanding of exercise physiology, the biomechanics of human movement, and skills acquisition.

Mostly clear knowledge and understanding of appropriate terminology.
	Proficiency in the performance of physical activities, with reference to specific skills criteria.

Capable interpretation and active application of skills, specific concepts, ideas, strategies, and techniques, in a practical context.


	An active approach to demonstrating initiative, self-reliance, and leadership in practical activities.

Confident interpersonal and collaborative skills in team situations.
	Detailed critical analysis of practical techniques and performance.

Logical evaluation of the relevance of principles and concepts to a given situation.
Critical analysis and evaluation of an issue related to physical activity and relevant to local, regional, national, or global communities.

Mostly focused use of information from different sources, with appropriate acknowledgment.

	C
	Considered knowledge, informed understanding and competent application of physical education concepts relevant to specific physical activities.

Considered knowledge and understanding of exercise physiology, the biomechanics of human movement, and skills acquisition.

Competent knowledge and understanding of appropriate terminology.
	Competent performance in physical activities, with reference to specific skills criteria.

Competent interpretation and application of skills, specific concepts, ideas, strategies, and techniques, in a practical context.


	Generally effective demonstration of initiative and self-reliance, and some contribution to leadership in practical activities.

Appropriate interpersonal and collaborative skills in team situations.
	Some critical analysis of practical techniques and performance, with a tendency to rely on description.

Generally clear evaluation of the relevance of principles and concepts to a given situation.

Some critical analysis and evaluation of an issue related to physical activity that has some relevance to local, regional, national, or global communities.

Competent use of information from different sources, with appropriate acknowledgment.

	D
	Recognition and some understanding and application of physical education concepts relevant to one or more specific physical activities.

Some recognition and understanding of aspects of exercise physiology, the biomechanics of human movement, and/or skills acquisition.
Some recognition and understanding of basic terminology that may be appropriate.
	Some competence in aspects of the performance of physical activities, with reference to specific skills criteria.

Inconsistent interpretation and application of skills, specific concepts, or ideas, in a practical context.


	Occasional demonstration of initiative and self-reliance in practical activities, with support.

Occasional demonstration of collaborative skills in team situations, with some use of interpersonal skills.
	Some consideration and basic description of a narrow range of practical techniques and performance.

Some consideration of the relevance of principles and concepts to a given situation.

Basic description of some aspects of an issue related to physical activity but with limited relevance to local, regional, national, or global communities.

Some use of information from more than one source, with attempted acknowledgment.

	E
	Limited awareness and application of one or more physical education concepts.
Limited awareness of aspects of exercise physiology, the biomechanics of human movement, or skills acquisition.

Limited awareness of basic terminology that may be appropriate.
	Limited performance in one or more physical activities, with reference to specific skills criteria.

Emerging ability to interpret or apply skills, specific concepts, or ideas, in a practical context.


	Some recognition of the need for initiative, self-reliance, or leadership in practical activities.

Emerging collaborative skills in team situations, with limited use of interpersonal skills.
	Identification and some limited description of one or more practical techniques or performance.

Recognition of the need to consider the relevance of principles and concepts for a given situation.

Disconnected description of an issue related to physical activity.

Attempted use of information from a source, with limited acknowledgment.


Critical Analysis and Evaluation


Thorough and focused use of information from different sources with appriopriate acknowledgement.





Knowledge and Understanding


Well-considered knowledge and informal understanding of physical education concepts relevant to specific physical activities.





Knowledge and Understanding


Clear and accurate knowledge and understanding of appropriate terminology.





Critical Analysis and Evaluation


Logical evaluation of the relevance of principles and concepts to a given situation.





Knowledge and Understanding


Some depth of knowledge and understanding of exercise physiology.





Knowledge and Understanding


Well-considered knowledge and informed understanding of physical education concepts relevant to specific physical activities.





Critical Analysis and Evaluation


Logical evaluation of the relevance of principles and concepts to a given situation.





Critical Analysis and Evaluation


Thorough and focused use of information from different sources with appropriate acknowledgment.





Critical Analysis and Evaluation


Thorough and focused use of information from different sources with appropriate acknowledgment.





Response 2 – Additional comments





Question 1:	Well referenced and resourced information relevant to the movement patterns of soccer.


Question 2:	Well considered identification of fitness components although limited in extent.


While personal experience / test scores are appropriate for examples and comparison, verifiable scientific evidence supports the response more appropriately.


Question 3:	Relevant use of terminology and accurate referencing.


Clear and accurate analysis of each of the energy systems. Further analysis of the actual interplay between them in a soccer context would have further supported the response.


Question 4:	Informed and appropriate training session details accurately reflected with specific and relevant training principles.


References:	A succinct yet relevant and up-to-date range of information sources utilised effectively throughout the response.


Overall:	A well-considered response with accurate, well-evidenced information sources that are up-to-date and credible.


	Clear and logical use of appropriate terminology.


	Good personal engagement and campaign, however quantifying scientific research before citing personal circumstances would further support the response.


	Analysis and evaluation of additional specific soccer movement patterns, and to support explanations of the energy interplay, would further support the response.
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