Stage 2 Physical Education
Assessment Type 2: Folio - Integrated
Applied Exercise Physiology
Introduction: 

A Netball centre covers a range of different movement patterns including sprints, dodges, throws, catches and intercepts. They cover the largest court area and often have the least amount of recovery. Due to the sub-maximal intensity required, the dominant system will be the aerobic system.

Application and Analysis: 

The aerobic system is the predominant energy system for a centre player as they continuously run throughout the duration of the game, but generally at sub-maximal levels (less than 85% of their maximal heart rate). Examples of the centre using the aerobic system involve warming up for the game and constant running up and down the court while following or tagging a player. The aerobic system allows the centre to last majority of the game.

The ATP-PC system is dominant for movements of 95-100%MHR for the length of <10 seconds (Smyth, 2006). The centre uses this system during bursts of seed to take an intercept, initial leads, quick passes to teammates and explosive drives onto the goal circle.  It is essential for the centres anaerobic system to be developed to allow them to-perform these skills as the aerobic system is too slow. If the ATP-PC system is used for longer than 10 seconds it becomes depleted. Therefore, if the centre remains at a high intensity for greater than 10 seconds or short efforts are repeated between 85-95%MHR the Anaerobic Glycolysis system becomes dominant. The centre uses this system when recovery time has not been sufficient for the ATP-PC system to be dominant for example, repeated sprints, blocking and continuous driving down the court. It is also used when there is a repetitive change in direction without rest such as changing from defence to attack or making numerous leads to lose a player.

Goal Keeper vs. Centre

The goal keeper (GK) predominantly uses the ATP-PC system compared to the centre whose efforts are mostly aerobic. Like the centre, the GK uses the ATP- PC system for explosive, quick movements such as taking intercepts and quick passes. The GK mostly works at 95-100%MHR, taking 2-3 minutes to fully recover. The ATP-PC system is more dominant for a GK as they only cover 1/3 of the court compared to a centre that covers all three thirds excluding the goal circles, therefore, generating more recovery time. Once the ATP-PC system depleted and efforts are above 85-95%MHR the lactic acid system becomes dominant.

The GK uses the Lactic Acid system for movements of 10-90 seconds and intensity levels of 85- 95%MHR. Such movements include, explosive leads or sprints which have had no sufficient recovery time for the ATP-PC system to become dominant.

The aerobic system becomes dominant during low intensity movements or when the ball is down the other end of the court.

The beginning of the training program was designed for the athlete to develop an aerobic base of fitness before beginning to improve each energy system. Week 1 indicates the dominance of the aerobic system as the activities aim to build an aerobic base through continuous training. This is evident in activities including the 1km and 2.2km time trials Beep Test and Goodwin Run.
Fartlek training is also used in the Goodwin run activity as it involves a blend of continuous and interval training incorporating variations of speed and exercise intensity. The development of local muscular endurance is specified in the training program as a centre continually uses the muscles in their arms and legs when throwing the ball, defending and running. In week 5, although the aerobic system continues to be dominant as maintenance is important, the anaerobic systems are also targeted. Interval training is introduced in activities such as, 12x200m sprints, 6x100m sprints and 3x50m sprints. Interval training was introduced to make the activities more specific-as-recovery is necessary in netball. Specificity is evident as a centre will not continuously run throughout the entire duration of a game. Intensity changes from week 1 to 5 as it increases from 60-85%MHR to 95-100%MHR. Recovery time's decrease over the two weeks, therefore, the athlete works to a greater work to rest ratio. The centre uses Aerobic power as a higher Cardio-Respiratory endurance results in a quicker recovery. This is dominant when a centre does not have possession of the ball, is chasing a player or making sustained efforts between anaerobic bursts anywhere on the court. Speed is linked with the anaerobic system as the centre is developing theft ATP-PC system and anaerobic threshold but also gaining and increasing speed. The more the athlete trains the faster they will become. Progressive overload from week 1 to 5 was indicated in week as the athlete aerobically completed 3x2.2km at an intensity of 60-85%MHR whereas in week 5 the athlete completes 3x2.6km at an intensity of 75- 85%MHR.

Application and Evaluation: 

Specificity; specificity is the process of replicating the characteristics of physical activity in training to ensure it benefits performance (Smyth-2006), Sprints used in the program are an example of specificity used in the program as they are performed by a centre in a netball match, making the activity specific to a game situation.

Progressive overload; as the body adapts and becomes comfortable with the new workload, progressive overload is required to cause further change and improvement (Smyth, 2006). Each week the repetitions, sets or distance was increased or recovery rest time was decreased. An example of this was in week 4 the athlete completed 50m sprints, in week 5 it was raised to 60m sprints and raised again to 100m in week 6. These changes were made whilst ensuring too much pressure wasn't put on the athlete causing injury or joint soreness.

Intensity; intensity is the exertion level at which the activity is being performed (Smyth, 2006). The level of intensity for each activity varied depending on which energy system was used. For example when the aerobic system was used the intensity level was set at 70-85%MHR. When the ATP-PC system became dominant the intensity rose to 95-100%MHR and for the lactic acid system the intensity was 85-95%MHR.

Duration; duration is the minimum length of time for a training program to result in improved fitness and energy (Smyth, 2006). The minimum duration for aerobic improvement is six weeks and for anaerobic improvement is six to eight weeks. The training program devised above lasted six weeks. This was the minimum duration to see changes in both aerobic and anaerobic energy systems. However the anaerobic systems were not fully worked until week four therefore improvements would be minimal.

These principles enable an effective training program as they motivate progression in the centres anaerobic and aerobic fitness level each week. Considering the training principles when developing the program helped in maintaining and enhancing the athlete’s performance, encourages them to work at their greatest potential.

Appendix: 
Six week pre-season training program

The main goal of this program is to provide the athlete with an adequate aerobic base before developing upon the anaerobic systems. 
	Week 1
Aerobic
	5 x 1km Time Trials 1:1
	Beep Test

I

Goodwin Run

50m x 30m (30 sec) 4 x 7 minutes
	3x 2.2km

(1:1)

(60-85% MHR)

	

	Week 2
Aerobic
	Beach Run

4km 75-85%MHR

Dunes

6 x 300m (65-75%) 1:1
	Goodwin Run

50m x 30m (30 sec)

4 x 9 minutes


	3x 2.4km

(1:1)

(75-85% MHR)

I

	

	Week 3
Aerobic
	10x 1 min (1:1)

7545%
3x 800m

(1:1)
70-85%

lx 1km time trial (1:1)

	Goodwin Run

50-60m x 30m (30 sec)

5 x 10 minutes
	Touch Football

2 x 20 min halves 5 min rest

	

	
	Aerobic System
	Lactic Acid
	Aerobic System

	Week 4
	5 x 1km Time Trials 1:1
	8 x 500m

85-95% (1:2)

6 x 300m

85-95% (1:2)
	10x 1 min (1:1)

80-85%

3x 800m

(1:1) (jog recovery) 70-85%

lx 1km time trial (1:1)

	

	
	Aerobic System
	ATP-PC/ Lactic Acid
	Aerobic System

	Week 5
	Cycling- 15km

Duration; 1km= 4min =60min

(60-85%MHR)
	12 x 200m 85-95% (1:2)

6 x 100m 95-100% (1:5)

3 x 50m 95-100% (1:5)
	3x 2.6km

(1:1)

(75-85% MHR)


	
	Aerobic System
	ATP-PC/ lactic Acid
	Aerobic System

	
	Beach Run
	12 x 200m 85-95%'(1:2)
	10 x 1 min (1:1)

	
	
	
	

	
	5km 75-85%MHR
	
	      80-85%

	Week 6
	
	8 x 100m 95-100%
	

	
	Dunes
	(1:5)
	4x 800m

	
	8 x 300m (65-75%)
	
	(1:1)

	
	1:1
	5 x 50m 95-100%
	70-85%

	
	
	(1:5)
	lx 1km time trial

(1:1)
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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.


Knowledge and Understanding


Well considered knowledge and informed understanding of physical education concepts relevant to netball.








Knowledge and Understanding


Some depth of knowledge and understanding of exercise physiology.








Knowledge and Understanding


Clear and accurate knowledge and understanding of appropriate terminology.








Knowledge and Understanding


Well considered knowledge and informed understanding of physical education concepts relevant to netball training.








Knowledge and Understanding


Clear and accurate knowledge and understanding of appropriate terminology.








Critical Analysis and Evaluation


Competent use of information from different sources with appropriate acknowledgement.








Critical Analysis and Evaluation


Logical evaluation of the relevance of principles and concepts to netball training.








Knowledge and Understanding


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








Knowledge and Understanding


Some depth of knowledge and understanding of exercise physiology.








Critical Analysis and Evaluation


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








Critical Analysis and Evaluation


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











Additional Comments





Overall, this response demonstrates:





some discussion involved “generalisations” without supportive evidence


generally sound depth of exercise physiology concept knowledge with accurate supporting examples 


discussion in the ‘Application and Analysis’ section needed to address the specific interplay of the energy systems in greater depth


logical sequencing of discussion throughout with accurate and relevant use of appropriate terminologies


evidence of analysis and information sourcing in the ‘Application and Evaluation’ section although some discussion tended to be of a descriptive nature requiring justification


an appropriate bibliography but limited in nature and extent, particularly regarding netball specificity.
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