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Victorian Certificate of Education: Physical Education 2013 Curriculum
Unit 3: Physical activity participation and physiological performance
Area of study 1: Monitoring and promotion of physical activity

Area of study 2: Physiological responses to physical activity

Unit 3: Physical activity participation and physiological performance of the VCE physical education curriculum has two areas of study: Area of study 1: monitoring and promotion of physical activity and area of study 2: physiological responses to physical activity (VCAA 2010, pp. 23-25).

Through area of study 1, students will come away with appropriate knowledge of the physical activity behaviours of both individuals and the population. They may wish to use this knowledge to complete further study in the area and could potentially gain a career involving the promotion of physical activity. Throughout the unit, students will gain relevant knowledge regarding different methods of assessing physical activity and sedentary behaviour as well as analyse the relationship between components of the socio-ecological model (VCAA 2010, pp. 23-24). They will additionally look at the role that government and non-government organisations play in the promotion of physical activity and finally, students will analyse a range of initiatives and strategies that aim to increase physical activity levels for both individuals as well as the population (VCAA 2010, pp. 23-24).  
Area of study 2 allows students to explore the various factors that contribute to energy production for the body under exercise conditions (VCAA 2010, p. 24). Again, students will have the opportunity to further utilise this information in their further studies and can contribute this knowledge to careers associated with exercise and sports science. Students will also be expanding their knowledge from area of study 1 therefore this second area of study will further contribute to their physical activity participation in the present and future. Throughout the unit, students will explore how the various systems of the body work in conjunction to provide the working muscles with oxygen and energy (VCAA 2010, pp. 24-25). They will examine the interplay of the three energy systems at different exercise intensities and look at the fuel sources associated with these varying intensities (VCAA 2010, pp. 24-25). Students will additionally look at the factors that contribute to fatigue at different exercise intensities and analyse relevant recovery strategies that promote a return to a pre-exercise state (VCAA 2010, pp. 24-25). Practical activities that students have the opportunity to undertake throughout the unit will further reinforce their understanding of the relationship between energy systems and physical activity (VCAA 2010, pp. 24-25).

Unit Outline
Unit Textbook: Nelson, Physical Education VCE units 3&4, 5th Edition and student workbook
Unit 3: AOS 1: Monitoring and promotion of physical activity
	Week
	Lesson Number
	Outcomes
	Learning activities
	Resources
	Assessment

	1
	1

Single

50 min
	*Students will understand what is expected of them over the unit.

*Students will define physical activity and sedentary behaviour.

*Students will identify the National Physical Activity guidelines for each subgroup
(VCAA 2010a)
	* Students take notes of important dates (course outline, expectations, SAC details)

Ppt presentation

*Take down definition of PA and sedentary behaviour

*Students follow power point, discuss and take notes

*NPAG for each subgroup

Students take notes and then compare their own physical activity levels to the NPAG

Come up with strategies to increase PA.

* Student’s complete NPAG case study worksheet: are subjects they meeting the NPAG? Why?
	Ppt presentation

*Introduction to course (course outline, expectations and sac details)
*PA and sedentary behaviour
(Distance Education Centre Victoria 2010, p. 8)

*PA domains

(Distance Education Centre Victoria 2010, p. 8)

*NPAG for each subgroup
(Malpeli et al. 2010 pp. 4-5; Australian Government Department of Health 2013)

* NPAG case study worksheet (student workbook)

	OBSERVATIONS

*Finding out what students already know about physical activity, sedentary behaviour and NPAG.
*Students define PA and sedentary behaviour

*Students apply their knowledge of NPAG to case studies, questions and discussion 



	
	2 

Double 

100 min
	*Students will identify the dimensions of physical activity) type, frequency, intensity & duration) and relate them to the National Physical Activity Guidelines.

*Students will identify the different methods of measuring physical activity, including; recall/surveys, diaries, pedometry, accelerometry and observational tools.

*Students will analyse the difference between subjective and objective methods of measurement and identify where each method sits.

(VCAA 2010a)
	* Review definitions and NPAG

Ppt presentation

* Students follow power point, discuss and take notes

* Students will complete the PA dimensions and NPAG worksheet 
Brainstorm

Students brainstorm: why do we measure physical activity? 

Power point presentation

* Students follow power point, discuss and take notes

* In groups, students to write up a levels of evaluation table relating to a different scenario

Discuss answers with the class.
*HW: Thinking things through qs. 1-4


	Ppt presentation:

*PA dimensions (type, frequency, intensity & duration)

Malpeli et al (2010 pp. 8-13).

*Why measure PA? (Individual and population)

Malpeli et al (2010 p.3).

*Selection of measurements

Briefly discuss figure 1.1 (Malpeli et al 2010 p. 5)

*Monitoring and surveillance vs. evaluation 

(Malpeli et al 2010 p. 6-7)

* Surveillance conceptual model
Refer to table 1.4 Malpeli et al 2010 p. 7).

*Objective and subjective measures

(Teychenne 2012; Malpeli et al. 2010, pp. 14-37)

Worksheet: PA dimensions and NPAGs (student workbook) (Adapted from: Distance Education Centre Victoria 2010, pp. 14-15)

Thinking things through qs. 1-4

(Malpeli et al. 2010, p. 13)
	OBSERVATIONS

Review definitions and NPAG = CFU
Brainstorm: Identifying if students know how PA is measured.

*Students apply levels of evaluation table: CFU through task and discussion

*Students apply PA dimensions to NPAG

*Students define subjective and objective measures and can name methods for each



	
	3

Single

50 mins
	* Students will review the differences between objective and subjective methods.
*Students will undertake a practical where they will learn and practice using a pedometer.

*Over the next week students will collect data of their own physical activity using a subjective or objective method
(VCAA 2010a)
	*Review: Thinking things through qs. 1-4

*Students recall objective and subjective measures

*Student activity:

Students undertake: Introduction to pedometry and discussion questions

*Pedometer/diary task for the next week
Half the class will be given pedometers and the other half will have to keep a diary of their physical activity for the next week (data will be analysed and discussed in lesson 5)
	Thinking things through qs. 1-4

(Malpeli et al. 2010, p. 13)

Ppt presentation

*Objective and subjective measures

(Teychenne 2012; Malpeli et al. 2010, pp. 14-31) 

*Student activity: 

Introduction to pedometry (Student workbook)
(Malpeli et al. 2010, pp. 27-28)

Pedometor task

(Adapted from VCAA 2010a, p.51)


	OBSERVATIONS

*CFU through discussion of thinking things through
*Students recall subjective and objective methods

*Students will apply their learning and practice using a pedometer.
*Students collect data of their own PA levels.

	2
	4

Single

50 min
	*Students become more familiar with how each subjective and objective method works and how to use it correctly

*Students identify the advantages and disadvantages of subjective and objective methods

*Students work in groups to present information on a particular subjective or objective method

(VCAA 2010a)
	Methods of measuring physical activity (group activity)

*In 5 groups students will create a mind map regarding a specific method of measuring PA. 

*Groups will then present their method of measurement to the class.  
*Students must take notes for each method of measurement. Students write information out in table format.

*Students review findings for each method with the class
*HW: thinking things through qs 1-5, p. 30
	*Methods of measuring physical activity (group activity)

(Adapted from VCAA 2010aa, p. 51)

*Objective and subjective measures

How to use each method of measurement

Advantages and disadvantages

(Malpeli et al. 2010, pp. 14-37)
*Students can also use internet (computer/Ipad)

*HW: thinking things through qs 1-5, p. 30
(Malpeli et al. 2010, p. 30)
	OBSERVATIONS
*Through group presentations, students will present their knowledge on a particular subjective or objective measure.

*Students will present how the subjective and objective measure works
*Students will identify advantages and disadvantages of subjective and objective methods



	
	5

Double

100 mins
	*Students apply their knowledge of subjective and objective methods in a practical situation
*Students collect and analyse physical activity data using subjective and objective measures

*Students compare and contrast subjective and objective methods by analysing the effects they have on individual participation
(VCAA 2010a)
	*Practical Application (50 mins)

Physical activity involvement: Majority students play Tchoukball

Use of PA measuring instruments (accelerometer, observation methods- SOFIT, SOPLAY)

*Collection of data

*Return to class for analysis of data and discussion. (50 mins)

*Analysis of data (accelerometer, observation methods- SOFIT, SOPLAY, pedometer and diaries)

* Students note key findings (table)
* Students answer Discussion questions on practical worksheet and discuss with class)

*Students compares and contrast methods

Ppt presentation

* Students follow power point, discuss and take notes

*Which method suits best category card game

*HW: Chapter 1 summary and review qs.
	*Reinforcement of physical activity methods of measurement using an accelerometer, observation measures (SOFIT and SOPLAY)  (Student workbook)
(Adapted from Malpeli et al. 2010, pp. 21-23)

*Objective and subjective measures

(Adapted from Malpeli et al. 2010, pp. 14-31)

*SOFIT worksheet (student workbook)
(Malpeli et al. 2010)

*SOPLAY worksheet (student workbook) (Malpeli et al. 2010)
*Practical instruction sheet and discussion questions (Practical in students workbook)
(Adapted from Malpeli et al. 2010, pp. 21-23)

Ppt presentation

*The methods used to measure physical activity in terms of the individuals and population

(Malpeli et al. 2010, p. 13)

*Practicality and accuracy trade-off figure 1.6

(Malpeli et al. 2010, p. 13)

*Which method suits best category card game

(Adapted from Malpeli et al. 2010, pp. 13, 33, 35)
*Chapter summary and review qs

(Malpeli et al. 2010, pp. 38-39)
	OBSERVATIONS
*Students use subjective and objective measures correctly in a practical setting

* Students successfully collect, analyse and discuss findings regarding physical activity participation

*Students compare and contrast subjective and objective methods and identify the effects they can have on participation (reactivity, bias)



	
	6

Single

50 mins
	*Students identify that there are individual and population based physical activity strategies
* Students identify that there are different determinants of physical activity that help us understand which factors influence how active a person is

*Students identify how measuring PA can assist in determining the success in an intervention in causing a change in a person’s physical activity behaviour. 

(VCAA 2010a)
	Review

* Students review methods of measurement (comparing and contrasting)

*Brainstorm strategies to increase or maintain PA

Power point presentation

*Student’s follow power point, discuss and take notes

*Basic intervention
Students come up with their own basic intervention based on case studies provided (in pairs)

*HW: students to read over counselling strategies
	Ppt presentation

*Physical activity promotion

(Malpeli et al. 2010, p. 42)

*Physical activity behaviour change

(Malpeli et al. 2010, p. 41)

*Figure 2.1

Pre-intervention, intervention, change in mediators and post intervention

(Malpeli et al. 2010, p. 41)

*Definitions and counselling strategies

(Malpeli et al. 2010, pp. 41-51)
	OBSERVATIONS
*Through a brain storm students will identify strategies that increase or maintain an individual’s PA levels
*Students will be able to recall individual and population based physical activity promotional strategies
* Through the analysis of a case study, students will apply different determinants of physical activity to presents which factors influence how active the subject in the case study is

*Through applying their knowledge by creating an intervention, students will understand and demonstrate how measuring PA will ultimately lead to a change in the subject’s PA behaviour

	3
	7

Single

50 mins
	* Students identify the 3 individual approaches to physical activity promotion and provide examples.
* Students will be aware that individuals are at different stages of motivational readiness and once this is known strategies are tailored to their needs in order to increase their PA
*Students analyse and gain an understanding of the processes of change

(VCAA 2010a)
	* Students recall physical activity behaviour change

*Power point presentation

*Student’s follow power point, discuss and take notes

*Students analyse their own motivational readiness is and why
*Students complete Questionnaire and questions. 

*Students identify opportunities to be active Reducing sedentary behaviours and increase PA: Whole class activity
HW: Thinking things through, p. 51


	Ppt presentation:

*Individual approaches to physical activity promotion

Print and web-bases media

Counselling (Refer to table 2.2, p.45)

(Refer to stages of change even though not examinable)

Processes of change

(Malpeli et al. 2010, pp. 42-51)

*Processes of change questionnaire (student workbook)
(Malpeli et al. pp. 46-49)

*Whole class activity

(Timperio et al. 2012, p. 56)
* HW: Thinking things through, p. 51

(Malpeli et al. 2010, p. 51)


	* Through the ppt presentation, students will gain an understanding and contribute to class discussion regarding individual approaches to PA promotion
* Students analyse their own motivational readiness and compare it others in the class

* Through completing a questionnaire, students will gain an understanding of the processes of change

* Through a different scenarios, students identify ways they can reduce sedentary behaviours and increase their physical activity



	
	8

Double

100 mins
	*Students understand the mass of people that can be effected as a result of population based PA approaches
Students provide examples of population based approaches suitable for particular settings

*Students identify barriers to PA in their school or community and identify ways to positively influence PA through environmental change and promotional strategies in their own school and community.

(VCAA 2010a)
	Review:

*Class goes through thinking things through qs. 1-5

*Power point presentation

Student’s follow power point, discuss and take notes

*Students watch video: Piano stairs- The fun theory and discuss in terms of the environment

*Student watch media campaign videos (YouTube) and discuss the main purposes of mass media 

Activity:

*Promotion of physical activity slogan

Students come up with a physical activity campaign slogan

*Students quickly look through table 2.5 and with a partner come up with questions to quiz themselves.

Practical application

*Students undertake student activity on p. 50 of their Nelson textbook. They will be walking around their school.

*Students complete discussion qs.
*HW: thinking things through p. 56
	Ppt presentation:

*Introduction to population based approaches to physical activity promotion

Environmental change

Policy

Mass media

(Malpeli et al. 2010, 52-56)

*Piano stairs: http://www.youtube.com/watch?v=2lXh2n0aPyw)
*Activity:

Promotion of physical activity slogan

(Adapted from Malpeli et al. 2010 p. 56)

*Environmental and policy interventions for promoting PA

Refer to table 2.5 (Malpeli et al. 2010, p. 53)

*Identifying environmental modifications

(Adapted from Malpeli et al. 2010, p. 54)

*HW: thinking things through p. 56

(Malpeli et al. 2010, p. 56)
	FORMAL ASSESSMENT

* Submission of Chapter 1 summary and review qs

(Malpeli et al. 2010, pp. 38-39) OBSERVATIONS

*Through a ppt presentation and discussion, students understand the mass of people are affected due to population based PA approaches

* Through students watching the piano stairs You Tube and answering discussion questions, they will understand that interventions need to be tailored to the population they are trying to influence

*Through watching and discussing various media campaigns as well as creating a campaign slogan, students will understand the purposes of mass media and discuss its advantages and disadvantages
* Through practical application, students will analyse and discuss barriers to PA around their school and local community.

*Students explore how PA could be increased through environmental change in their school and local community

	
	9

Single

50 mins
	*Students understand what theories of PA are used for
*Students understand what the social ecological model is explaining and how it relates to an individual’s PA behaviour
*Students identify components of the ecological model

(VCAA 2010a)
	Review

* Individual and population based strategies
* Thinking things through

* Students will highlight important points in VCAA document

Power point presentation

Student’s follow power point, discuss and take notes
*HW: thoroughly read VCAA document
	Ppt presentation
*Introduction to socio-ecological model and physical activity

(Malpeli et al. 2010 pp. 57-58; VCAA 2010b, pp. 1-8)
* The social ecological model and its structure
Individual, social environment, physical environment, policy
(Malpeli et al. 2010, pp. 58-63)

*HW: thinking things through p. 56

(Malpeli et al. 2010, p. 56)

	OBSERVATIONS
*Through the power point presentation, the VCAA document and discussion students will recall why there are physical activity theories, how the social ecological model is used to explain PA behaviour and the components of the social ecological model.

	4
	10

Single

50 mins
	*Students recall the components of the social-ecological model
*Students identify specific examples of the components of the social-ecological model and how they interrelate
*HW: Students acquire information on initiatives and strategies aimed at increasing physical activity levels locally
(VCAA 2010a)
	* Recall the social ecological model and its structure by answering questions

*Students come up with specific examples of the components of the social-ecological model

Power point presentation
*Discussion of component and then review specific examples via power point presentation

*Students fill out social-ecological model worksheet

*Students will identify how the components of the social-ecological model interrelate 
*HW: Survey data- Students are to collect information regarding initiatives and strategies aimed at increasing PA locally (used in lesson 5-students have a week to collect data)


	* The social ecological model and its structure
Individual, social environment, physical environment, policy
(Malpeli et al. 2010, pp. 58-63)

*Specific examples in regards to the components of the social-ecological model

(Malpeli et al. 2010, pp. 60-63)

* VCAA document
(VCAA 2010b, pp. 1-8)

*Social-ecological model worksheet (student workbook)
(Adapted from VCAA 2010b, p. 3)

*HW: Survey data and instructions (student workbook)
	OBSERVATIONS
*Through recall questioning students will review their knowledge regarding the components of the social-ecological model
*Students will recall examples they believe to be within the components of the ecological model. They will then go through a power point presentation and undertake a worksheet where they will apply their knowledge regarding specific examples

*Through the worksheet students will identify how the components of the social ecological model interrelate

*Through the collection of survey data, student will gain information on initiatives aimed at increasing PA locally

	
	11

Double

100 mins
	*Students develop strategies to improve an individual’s PA and apply it to the social-ecological model
*Students identify the core principles of the social-ecological model
*Students will acquire knowledge regarding the role of government organisations in the promotion of physical activity

(VCAA 2010a)
	Power point presentation
Student’s follow power point, discuss and take notes
* Through a case study develop a strategy to improve a person’s PA in each component of the social-ecological model

*Using internet, students will be given direct links to a range of government and non-government organisations. They must answer specific questions for each.

*Web activity for HW if not completed

*HW: Chapter 2 summary and review qs 
	Ppt presentation
*Core principles of the social-ecological model

(Adapted from Malpeli et al. 2010, pp. 57-66 VCAA 2010b, p. 6)

*Social ecological model case study (student workbook)
(Timperio et al. 2012, pp. 20-23)
Ppt presentation
The role of government and non-government organisations in promoting physical activity

(Malpeli et al. 2010, p. 73)

Internet task (student workbook)
(Adapted from Malpeli et al. 74-95)
*HW: Chapter 2 summary and review qs (excluding tailoring to the social ecological model)

(Malpeli et al. 2010, pp. 70-71)
	OBSERVATIONS
*Through a case study analysis, students will apply their knowledge of the social ecological model where they will develop a strategy using the model in order to improve the subject’s PA
*Through a power point presentation and discussion, students identify the core principles of the social-ecological model

*Through exploring websites on the internet, students will be exposed to a range of government and non-government organisation where they will identify how each contributes to the promotion of PA



	
	12

Single 

50 mins
	* Students develop an understanding of how PA can be promoted to different sub groups of the population within the school, workplace and the community
(VCAA 2010a)

	* Review government and non-government organisations web activity
Power point presentation
*Student’s follow power point, discuss and take notes
*Using their text book and the internet, students must find a non-government and government initiative for each of the settings (school, workplace and community)
* Students take notes

HW: Thinking things through p. 81

	Ppt presentation
*Settings based approaches to promoting physical activity

Schools

Community

Workplace

(Malpeli et al. 2010, pp. 77, 82, 85)

*HW: Thinking things through p. 81
(Malpeli et al. 2010, p. 81)

	OBSERVATIONS
* Through the use of a power point and discussion, students will gain an understanding of how PA can be promoted to different sub-groups of the population within specific settings.
*Through the use of the internet and their textbooks, students will gain knowledge regarding non-government and government initiatives in the workplace, community and school

	5
	13

Single

50 mins
	*Students analyse and interpret the data collected regarding information and strategies aimed at increasing PA levels locally
*Students identify individual based approaches for promoting PA in their community

*Students acquire knowledge regarding how effective the initiatives in their local area are in promoting PA for themselves and a range of age groups

(VCAA 2010a)
	* Review thinking through questions
*HW: Survey data- Students are to collect information regarding initiatives and strategies aimed at increasing PA locally

* Students analyse, graph, interpret and discuss the data collected regarding initiatives and strategies aimed at increasing PA locally
	*HW: Thinking things through p. 81
(Malpeli et al. 2010, p. 81)

* Survey data (student workbook)

	OBSERVATIONS
*Students will analyse, graph, interpret and discuss the data collected regarding initiatives and strategies aimed at increasing PA locally

*Through the data collected, students will identify individual based approaches for promoting PA in their local community and display knowledge of how effective these approaches are in promoting PA for themselves and a range of age groups

	
	14

Double

100 mins
	* Students learn what VicHealth and the National Heart Foundation are and what they do in order to promote health and physical activity
* Students identify 2 initiatives that the National Heart Foundation and VicHealth are apart of.

(VCAA 2010a)
	*Review local initiatives aimed at increasing PA
Power point presentation
*Student’s follow power point, discuss and take notes
*Students take part in a group activity where they identify and present two initiatives that the Heart Foundation and VicHealth are apart of
*Students take note of upcoming SAC 1 details

	Ppt presentation

National Heart Foundation
(Malpeli et al. 2010, pp.88-89)

VicHealth 

(Malpeli et al. 2010, pp. 90-93)

*SAC 1 details
	FORMAL ASSESSMENT

*HW submission: Chapter 2 summary and review qs (excluding tailoring to the social ecological model)

(Malpeli et al. 2010, pp. 70-71)
OBSERVATIONS
*Through the use of a power point presentation and discussion regarding Vichealth and The National Heart Foundation, students will acquire knowledge regarding what they do and how they promote PA

*Through a group activity, students will identify and present their knowledge regarding initiatives that The Heart Foundation and VicHealth are apart of

	
	15
Single

50 mins
	*Students acquire knowledge in regards to tailoring social ecological models
*Student’s apply the social-ecological model to critique physical activity strategies used by government and non-government organisations to target two subpopulations
(VCAA 2010a)
	Power point presentation
*Student’s follow power point, discuss and take notes
*Students select a government and non-government initiative for 2 different sub-population groups and critique their physical activity strategies (poster)
(Students can use their textbook and the internet to help them)

*HW: Chapter 2 and 3 summary and review questions
	Ppt presentaiton

*Tailoring social-ecological model

(Malpeli et al. 2010, pp. 66-69)

*Applying the social ecological model to government and non-government initiatives
(Malpeli et al. pp. 57-95)
*HW: Chapter 2 summary and review qs (regarding tailoring social-ecological model) and Chapter 3 
(Malpeli et al. 2010, pp70-71, 96)
	*Through a power point presentation, students will acquire knowledge regarding how to tailor social-ecological models.
*Through an individual activity, students will be required to apply this knowledge by selecting a government and non-government initiative for 2 different sub population groups and apply the social-ecological model

	6
	16
Single

50 mins
	*Students undertake SAC revision by reviewing their notes, power points and text book

*Students practice answering a range of questions from their text book and past exam papers

*Students work together and with the teacher to help test and review the area of study’s information

(VCAA 2010a)
	SAC revision

* Student will undertake a range of revision/exam questions to revise their understanding of chapter 1 and 2

* Students will ask any questions

*Undertake chapter summary and review questions if not finished (CH1, 2 and 3)
	* How to approach SAC/exam questions
* Review, exam questions, examiners reports and mark allocations

* Chapter summary and review questions

(Malpeli et al. 2010, pp.38-39, 70-71, 96)
	OBSERVATIONS
*Through reviewing power points, notes and the text book, students will adequately reinforce their knowledge of all the relevant content
* Through the practice of answering a range of questions, students will acquire skills of how to approach SAC/exam questions

*By working together with the teacher as well as their peers, students will gain a range of ideas and input to allow them to complete the SAC at the best of their ability

	
	17
Double

100 mins
	*Students undertake SAC 1 drawing upon the key knowledge and key skills covered in area of study 1: Monitoring and promotion of physical activity
(VCAA 2010a)
	*Students undertake SAC 1 which requires them to read a case study and then answer subsequent discussion questions, relating them back to the key knowledge and key skills acquired over the area of study 

	SAC 1: AOS1-Outcome 1: Monitoring and promotion of physical activity
(Covers all unit content chapters 1-3: Malpeli et al 2010, pp. 2-96)
	FORMAL ASSESSMENT
SAC 1: AOS1-Outcome 1: Monitoring and promotion of physical activity

(This SAC will contribute 40 marks out of 100 marks allocated to SAC for unit 3)
*Students are marked on how well they have drawn upon the relevant key knowledge and key skills from across the area of study

	
	18 
Single 

50 mins
	*Students revise all areas of unit 3
* Students practice reading and answering a range of questions

(VCAA 2010a)
	*Unit 3: AOS1 review quiz 

*Students will undertake a class quiz where they will be asked a range of questions relating to all the content covered in area of study 1: Monitoring and promotion of physical activity
	*Questions based on Chapters 1-3 of the Nelson text book as well as past exam papers
(Malpeli et al, 2010, pp. 2-96)
	FORMAL ASSESSMENT

*HW submission: Chapter 2 and 3 summary and review questions
(Malpeli et al. 2010, pp. 70-71, 96)
OBSERVATIONS
*Through the class quiz students will adequately revise all the content covered so far in unit 3

*Through undertaking the quiz students will get the opportunity to practice reading a range of questions relating to the textbook and past exam papers.


Unit Resources: Nelson, Physical Education VCE units 3&4, 5th Edition and student workbook
Unit 3: AOS 2: Physiological responses to physical activity
	Week no.
	Lesson Number
	Outcomes
	Learning activities
	Resources
	Assessment

	1
	1-3

2 x single (50 min)
1 x double (100 min)


	*Students review the cardiovascular, respiratory and muscular systems
*Students acquire knowledge regarding the mechanisms responsible for the acute responses to exercise in the respiratory and cardiovascular systems
*Students participate in physical activities to collect and analyse data relating to the range of acute effects that physical activity has on the cardiovascular system
(VCAA 2010a)
	Power point presentations
*Student’s follow power points, discuss and take notes 

*Students take down definitions

* Students review cardiovascular, respiratory and muscular systems through quiz and labelling worksheet
*Students make a model of the respiratory system
*Students role play blood flow through the heart and muscles

*Practical (50 min): Students undertake ‘Heart rate responses to exercise’ 
*HW thinking through qs 1-4, p. 107
*HW: Thinking through qs 1-4, p. 101


	Ppt presentations 
* Introduction to acute responses to exercise- chapter review figure

(Malpeli et al. 2010, p. 98)

 *Review quiz: cardiovascular, respiratory and muscular systems
* Acute respiratory and cardiovascular responses to exercise

(Ventilation, diffusion, cardiac output, blood pressure, venous return, blood volume, redistribution of blood flow, O2 consumption and a-VO2 difference)
(Malpeli et al. 2010, pp. 99-106)

*Practical (50 min)

‘Heart rate response to exercise’ (student workbook) (see appendix 1)
(Malpeli et al. 2010, p. 103)
*HW: Thinking things through qs pp. 101 & 107
(Malpeli et al. 2010, pp. 101, 107)


	OBSERVATIONS

*Through a quiz and labelling worksheet, students review their understanding regarding the cardiovascular, respiratory and muscular systems
*Through the use of power points, discussion, questions and group activities, students apply their knowledge of the acute respiratory and cardiovascular responses to exercise

*Through practical application, students collect a range of data as well as undertake physical activity, which allows them to reinforce their knowledge relating to cardiovascular responses to exercise.

	2
	4-6
2 x single (50 min)

1x double

(100 min)
	Students analyse data collected relating to the range of acute effects that physical activity has on the cardiovascular system
*Students will acquire and review knowledge regarding the mechanisms responsible for the acute responses to exercise in the respiratory, cardiovascular and muscular systems
*Students participate in physical activities to collect and analyse data relating to the range of acute effects that physical activity has on the cardiovascular system, respiratory and muscular system 
(VCAA 2010a)
	*Students learn how to write up a lab report

*Students write up lab report: they analyse findings from their practical class and analyse and discuss data
*Students will answer extension quiz questions relating to acute muscular responses to exercise
Power point presentations

*Student’s follow power points, discuss and take notes 

*Students take down definitions
*In a group activity, students will review acute muscular, respiratory and cardiovascular responses to exercise
*Students undertake thinking things through qs. 1-4, p. 110
*Students create a summary table or mind map of the acute responses to exercise in all three systems. Need to expand from table 4.4 p. 111
*Students take note of SAC 1 details

*Practical (50 min): Students undertake ‘Acute responses to exercise’ 
*HW: Chapter summary and review qs pp. 113-14


	* Data from practical (student workbook) (appendix 1)
‘Heart rate response to exercise’

(Malpeli et al. 2010, p. 103)

Ppt presentation
Acute muscular responses to exercise

(Increased blood flow, motor unit recruitment, energy substrate, lactate and body temperature)
(Malpeli et al. 2010, pp. 107-109)
(Appendix 2 +3)
*Class extension question quiz (appendix 1)
Thinking things through, qs 1-4, p. 110

(Malepeli et al. 2010, p. 110)
Summary table/mind map

(Adapted from Malpeli et al. 2010 p.111)

Table 4.4 p. 111
(Malpeli et al. 2010, p. 111)

Practical (50 min): ‘Acute responses to exercise’ (student workbook) (appendix 4)
(Malpeli et al. 2010, p. 112)

*HW: Chapter summary and review qs pp. 113-14

(Malpeli et al. 2010, p. 113-114)
	OBSERVATIONS

*Students will analyse, interpret and discuss data collected from the practical and apply their understanding and knowledge regarding cardiovascular responses to exercise
*Through extension questions students will apply and review their knowledge regarding and muscular system
*Through a power point presentation and discussion, students will acquire knowledge regarding acute muscular responses to exercise
*Through the group activity students will apply their knowledge regarding all acute muscular responses to exercise to a real life situation
*Through writing up a summary mind map or table, students will review their knowledge relating to the acute responses to exercise in the muscular, respiratory and cardiovascular systems

*Through practical application, students will physically go through muscular, cardiovascular and respiratory responses to exercise, allowing them to relate their knowledge to a ‘real’ experience and gain a deeper understanding

*The collection, analysis, interpretation and discussion of results from this practical, allows students to apply their understanding of the acute responses to exercise in the cardiovascular, muscular and respiratory systems.



	3
	4-6

2 x single (50 min)

1x double

(100 min)
	* Students undertake SAC revision and complete SAC 1 for area of study 2
*Students acquire knowledge regarding the fuels (both chemical and food) required for resynthesis of ATP during physical activity and utilisation of food for energy

*Students are introduced to the relative contribution of the energy systems and fuels used to produce ATP in relation to the exercise intensity, duration and type
(VCAA 2010a)
	* Students undertake SAC revision (50 min)
Power point presentation

*Students will undertake practice SAC/exam questions through a quiz as well as looking through their own notes

*Students will ask questions and discuss any issues

*Student will undertake chapter review and summary questions if not already finished
SAC 1: AOS2- Outcome 2: Acute responses to exercise (100 min) (appendix 5)
*Students undertake SAC 1 which requires them to undertake a test relating them back to the key knowledge and key skills acquired over the area of study so far relating to acute responses to exercise
* Students are introduced to unit 3, AOS 2: physiological responses to physical activity
*Students create a concept map regarding what they know about the energy systems

Ppt presentations

*Student’s follow power points, discuss and take notes 

*Students take down definitions

(Only food fuels)

Thinking things through qs, 1-4, p. 117

*HW: students are to look at prezi presentation regarding energy systems and make summary notes
	Ppt presentation

*Practice SAC/exam question quiz
*Chapter summary and review qs pp. 113-14

(Malpeli et al. 2010, p. 113-114)
*SAC 1: AOS1-Outcome 1: Acute responses to exercise (100 min)
(Covers all unit content chapters 1-3: Malpeli et al 2010, pp. 98-114)

(See appendix 5)
Ppt presentations

*Introduction to food fuels and the 3 energy systems

* Brief overview of unit 3, AOS 2

* Brief overview of the energy systems

(Malpeli et al. 2010, pp. 115, 125-130)

*Food fuels

CHO, fats and proteins

(Malpeli et al. 2010, pp. 116-117)

*Thinking things through qs, 1-4, p. 117

(Malpeli et al. 2010, p. 117)

HW: prezi presentation

http://prezi.com/7trltr1yj66o/atp-the-bodys-energy-currency/ 

(Hartwhich
	FORMAL ASSESSMENT
*HW submissions: Chapter summary and review qs pp. 113-14

(Malpeli et al. 2010, p. 113-114)
SAC 1: AOS2- Outcome 2: Acute responses to exercise (appendix 5)
(This SAC will contribute 20% out of 100% of marks allocated to SAC for unit 3)
*Students are marked on how well they have drawn upon the relevant key knowledge and key skills relating to acute responses to exercise
OBSERVATIONS

*Students are introduced to AOS 2: physiological responses to physical activity and review what they understand about the energy systems through a brainstorm as well as an energy system presentation

*Through a power point presentation, discussion and questions students understand the food fuels required for utilisation of food for energy. 

	4
	4-6

2 x single (50 min)

1x double

(100 min)
	*Students require knowledge regarding the fuels (both chemical and food) required for resynthesis of ATP during physical activity and utilisation of food for energy

*Students are introduced to the relative contribution of the energy systems and fuels used to produce ATP in relation to the exercise intensity, duration and type
*Students understand the characteristics of the ATP-PC system for physical activity, including the rate of ATP production, the capacity of the ATP-PC energy system and its contribution

*Students perform, observe analyse and report on laboratory exercises designed to explore the ATP-PC system during exercise

(VCAA 2010a)
	Powerpoint presentations
*Student’s follow power points, discuss and take notes
*Students take down any definitions

*Students are given the process of the breakdown of ATP (flashcards). They must find the right order, then role play its breakdown and resynthesis 

*Students watch You Tube clip: The crawl and discuss it in terms of ‘fuel mixture’ during prolonged endurance events and ‘hitting the wall’

*Students undertake a case study analysis and answer questions relating to fuelling for ultra endurance activities

*Thinking things through qs1-4, p.123

*Students create a summary of the ATP-PC system and must include a flowchart of figure 5.6, p. 125
Practical: students will undertake a repeated 50 minute sprints to analyse the recovery of PC stores under varying recovery times. 

HW: students write up prac report
	Ppt presentations
*Food as energy sources

(Malpeli et al. 2010, pp.118-122)

*Contribution of fuels in different types of exercise/intensities

(The glycaemic index, carbohydrate-fat ‘fuel mixture, fats as a fuel source)

(Malpeli et al. 2010, pp. 122-123)

*The three energy systems: a closer look
(Malpeli et al. 2010, p. 124)

* 1 The ATP-PC energy system

(Malpeli et al. 2010, pp. 125-126)

*ATP breakdown/resynthesis role play (flash cards)

(VCAA 2010a, p. 53)

*Youtube clip: The Crawl

(http://www.youtube.com/watch?v=MTn1v5TGK_w)

*Case study analysis (student workbook)
*Thinking things through qs1-4, p.123

*Figure 5.6, p. 125
(Malpeli et al. 2010, p. 125)
Practical: The phosphate energy system (student workbook)
(Smyth et al. 2006, p. 67)

	OBSERVATIONS
*Through power point presentations, discussion and questions students review and apply their knowledge regarding the fuels required for resynthesis of ATP during PA and utilisation of food for energy

*Through watching a You Tube video students are provided with a different explanation and therefore gain a deeper understanding regarding the contribution of fuels in different types of exercises

They will then apply their understanding of this in the case study analysis.
* Students will acquire knowledge and understanding regarding the ATP-PC system, including its rate of production, capacity and contribution through a power point and apply this understanding through the ATP breakdown/resynthesis role play

*Students will review the ATP-PC system by creating a summary table

*Through practical application students physically explore the ATP-PC system, collect and analyse data and apply their understanding



	5
	4-6

2 x single (50 min)

1x double

(100 min)
	*Students acquire knowledge regarding the characteristics and interplay of the three energy systems (ATP-PC, anaerobic glycolysis, aerobic system) for physical activity, including rate of ATP production, the capacity and contribution of each energy system
*Students perform, observe analyse and report on laboratory exercises designed to explore the relationship between the energy systems during physical activity

*Students will describe using correct terminology, the interplay and relative contribution of the energy systems in different sporting activities

(VCAA 2010a)
	Powerpoint presentations 

*Student’s follow power points, discuss and take notes

*Students take down any definitions

*Students review practical and laboratory write up
*Students create a summary of the anaerobic glycolysis energy system including a flowchart of figure 5.8, p. 129 

*Students create a summary of the aerobic energy system including a flowchart of figure 5.9, p. 129 

*Thinking things through qs 1-4, p. 131

*Practical: Students undertake practical: Comparison of Aerobic and anaerobic activity (student workbook)

*Students will undertake a practical write up from data collected

HW: Students will finish practical report
Students will create a summary table of energy systems adapted from tables 5.7 and 5.9, pp. 134-136
*Students will analyse energy system interplay using correct terminology through watching a variety of You Tube videos

*HW: thinking things through qs 1-6 pp. 138-139


	Ppt presentations
*2 Anaerobic glycolysis or lactic acid (LA) energy system

(Malpeli et al. 2010, pp. 126-127)

*3 The aerobic energy system

(Malpeli et al. 2010, pp. 128-129)

*The energy system interplay or continuum

(Malpeli et al. 2010, pp. 136-138)

*Figure 5.8, p. 129 (Malpeli et al. 2010)

*Figure 5.9, p. 129 (Malpeli et al. 2010)

*Thinking things through qs 1-4, p. 131

(Malpeli et al. 2010, p. 131)
*Practical: Comparison of Aerobic and anaerobic activity (student workbook)
(VCAA 2010a, p. 54)

*Summary table of energy systems
Tables 5.7 and 5.9

(Malpeli et al. 2010, pp.134-135)

*You tube videos or different sporting events/activities

*HW: thinking things through qs 1-6 pp. 138-139

(Malpeli et al. 2010, pp. 138-139)
	*Through the use of power points, discussion and questions students gain knowledge of the 3 energy systems, including the rate of ATP production, capacity and contributions
*Students gain a deeper understanding of anaerobic glycolysis by gaining an understanding of LIP

* Students review their knowledge on anaerobic glycolysis and the aerobic energy system by creating summaries

*Through undertaking a practical students compare the energy systems used in maximal and submaximal exercises

*Through analysing You Tube videos, students will use correct terminology when describing interplay and the relative contribution of energy systems in different sporting activities
*Students create a summary table to revise all key information regarding the 3 energy systems

	6
	2 x single (50 min)

1x double

(100 min)
	*Students acquire knowledge of how to train specific to an energy system
*Student’s acquire knowledge relating to oxygen uptake at rest, during exercise and recovery, including oxygen deficit, steady state and EPOC

*Students perform, observe and collect data on a laboratory exercise designed to explore the relationship between the energy systems, fatigue and recovery during physical activity (SAC2 data collection)
(VCAA 2010a)
	Powerpoint presentations 

*Student’s follow power points, discuss and take notes

*Students take down any definitions

*Students are given a case study analysis and must identify what energy system should be trained and how.

*Students undertake: Thinking things through qs 1-4, p. 141

HW: Chapter 5 summary and review qs pp. 142-144
SAC 2: AOS2- Outcome 2: Physiological responses to physical activity (PRACTICAL data collection) (100 min) (Appendix 6)
Students will undertake SAC practical, they will collect data and review video footage. 

Student will note down SAC details

*HW: Thinking things through qs 1-4, p. 155


	Ppt presentations
*Training the energy systems

(ATP-PC, LA system, Aerobic system)

(Malpeli et al. 2010, pp. 139-141)

*Oxygen deficit, steady state and EPOC

(Malpeli et al. 151-154)

*VO2 maximum

(Silk, T 2010, personal communication)

*Thinking things through qs 1-4, p. 141

(Malpeli et al. 2010, p. 141)

HW: Chapter 5 summary and review qs pp. 142-144
(Malpeli et al. 2010, pp. 142-144)

SAC 1: AOS2- Outcome 2: Physiological responses to physical activity

(PRACTICAL data collection) (100 min)
Appendix 6)

(Adapted from Malpeli et al. 2010, pp. 132-133)
*HW: Thinking things through qs 1-4, p. 155

(Malpeli et al. 2010, p. 155)


	OBSERVATIONS

*Through the use of a power point and case study analysis, students will identify and apply their knowledge regarding specificity when training particular energy systems

FORMAL ASSESSMENT

SAC 2: AOS2- Outcome 2: Physiological responses to physical activity

(This SAC will contribute 60 marks out of 100 marks allocated to SAC for unit 3)
*Students are marked on how well they have drawn upon the relevant key knowledge and key skills relating to acute responses to exercise

* Through a laboratory exercise students physically perform, observe or collect data designed to explore the relationship between energy systems, fatigue and recovery. 

*Students will collect and analyse data relating to heart rate, intensities and work: rest ratios

OBSERVATIONS

*Through the use of a power point, discussions, diagrams and questions, students will gain an understanding of oxygen uptake at rest, during exercise and recovery

*Students will acquire knowledge regarding oxygen deficit, steady state and EPOC and identify these on a diagram

	7
	2 x single (50 min)

1x double

(100 min)
	*Students understand the multifactorial mechanisms (including fuel depletion, metabolic by-products) associated with muscular fatigue, as a result of varied exercise intensities and duration

*Students explain the multifactorial mechanisms associated with fatigue during physical activity and sporting events, resulting from the use of three energy systems under varying conditions
*Students analyse and write up results on a laboratory exercise designed to explore the relationship between the energy systems, fatigue and recovery during PA (SAC2 PA)
* Students look into the concept of LIP further and look at lactate tolerance vs the lactate inflection point
(VCAA 2010a)
	*Practical: Students introduced to fatigue: Testing fatigue levels
*Students complete SAC 2: AOS2- Outcome 2: Physiological responses to physical activity (Student results write up)(60 min) (Appendix 6)
Review: Students review practical and local general and chronic fatigue definitions
Powerpoint presentations
*Student’s follow power points, discuss and take notes

*Students take down any definitions

*Students read Tired muscles? Don’t blame lactate and discuss as a class
*Student activity: Whose LIP is whose? 
(Note: would demonstrate with lego but and then just get students to do the worksheet by themselves and then discuss answers)

*HW: Thinking things through qs 1-5 p. 151
	Practical: Testing fatigue levels  (student work book)
(Adapted from Smyth et al. 2006, p. 105)

*HW: finish practical write up and copy table 6.1 (p. 147) into books

(Malpeli et al. 2010, p. 147)
SAC 2: AOS2- Outcome 2: Physiological responses to physical activity (Students results write up) (60 min) (Appendix 6)
(Adapted from Malpeli et al. 2010, pp. 132-133)

Ppt presentations
*Introduction to fatigue

Review local, general and chronic fatigue

(Malpeli et al. 2010, p. 147)
*Fatigue mechanisms
(Fuel depletion and metabolic by products)

(Malpeli et al. 2010, pp. 155-157)

Looking at lactate tolerance and lactate inflection point (LIP) in more detail 

*Lactic acid (good guy or bad guy?)

- Table 6.3

- Lactate shuttle model

(Malpeli et al. 2010, pp. 148-150)

*Lactate inflection point vs lactate tolerance

(PowerPoint presentation modified from AT1, Carusi, M Linossier, N Walsh, S and Mann, L, personal communication) (VCAA 2011, pp. 1-6)

*Student activity: Whose LIP is whose? (Student workbook)

(Modified from AT1, Carusi, M Linossier, N Walsh, S and Mann, L, personal communication)

*HW: Thinking things through qs 1-5 p. 151
(Malpeli et al 2010, p. 151)
	FORMAL ASSESSMENT

HW submission: Chapter 5 summary and review qs pp. 142-144
(Malpeli et al. 2010, pp. 142-144)

OBSERVATIONS

*Through the use of a power point, discussion and questions, students gain an understanding of multifactorial mechanisms (local, general, chronic fatigue, fuel depletion and metabolic by-products) associated with fatigue
*Through a practical students are introduced physically and identify mechanisms associated with fatigue during PA and sporting events, resulting from the use of the 3 energy systems under varying conditions. This allows them to gain a deeper understanding to fatigue mechanisms when going through the content.
FORMAL ASSESSMENT

SAC 2: AOS2- Outcome 2: Physiological responses to physical activity (Appendix 6)
(PART A of this SAC will contribute13% of 100% marks allocated to SAC for unit 3)
*Students are marked on how well they have drawn upon the relevant key knowledge and key skills relating to energy systems, fatigue and recovery

*Students will continue to expand on their understanding of lactic acid, lactate tolerance and LIP through the use of a power point, discussion, diagrams and applying their understanding to questions

*Through a student activity students will clearly identify the difference between LIP and lactate tolerance, they will identify LIP on a graph, state what happens at intensities before LIP, clearly state why lactate and H+ ions accumulate beyond LIP and link it to fatigue

*Students will also be able to clearly explain why having an increased LIP is beneficial for aerobic athletes and why lactate tolerance is beneficial for anaerobic athletes



	8
	2 x single (50 min)

1x double

(100 min)
	*Students understand the multifactorial mechanisms (including fuel depletion, metabolic by-products thermoregulation) associated with muscular fatigue, as a result of varied exercise intensities and durations
*Students identify passive and recovery methods to assist in returning the body to pre-exercise levels

*Explain the role energy systems play in enabling activities to occur, as well as their contribution to active and passive recovery

* Compare and contrast suitable recovery strategies used to counteract fatigue and promote optimal performance levels

(VCAA 2010a)
	 *Students review thinking through qs 1-5, p. 151
Powerpoint presentations

*Student’s follow power points, discuss and take notes

*Students take down any definitions
*Students to construct a quick summary table of all the fatigue mechanisms 

*HW: Thinking things through qs 1-4 p. 159 

*Brainstorm: Students brainstorm as many recovery strategies as they can think of

Recovery strategies group activity: students are placed into groups and are research a particular recovery strategy. They are to give a short presentation of this strategy and students are to take notes for each presentation. (Students can use internet and text books)
*Footy’s Back! – An AFL player’s post match recovery diary- media analysis and discussion questions
*Real world focus: Muscle meltdown almost cost Aussie endure cyclist his life: students read as a class and discuss

Practical: Recovery strategies in different sports: Students undertake a variety of different sports in which they must identify what the predominant energy system is, what is the most likely cause of fatigue and therefore what recovery strategy (active or passive) must be put in place. After each activity students note down observations and these will be discussed at the end of the lesson
*HW: Thinking things through qs 1-4 p. 166

*HW: Chapter 6 review and summary qs pp. 170-172

	*HW: Thinking things through qs 1-5 p. 151

(Malpeli et al 2010, p. 151)

Ppt presentations
* Fatigue mechanisms

(Neuromuscular factors, elevated body temperature)

(Malpeli et al. 2010, pp. 158-160)
*Review table

(Malpeli et al. 2010, pp. 155-160)
*HW: Thinking things through qs 1-4 p. 159 
(Malpeli et al. 2010, p. 159)

*Recovery strategies group activity
(Modified from Moncrieff, K 2013, class activity web quest, personal communication)

Ppt presentations

*Reviewing recovery strategies

(Only give brief overview)

(Malpeli et al. 2010, pp. 161-167)
*Footy’s Back! – An AFL player’s post match recovery diary

(Silk, T 2010, personal communication)

*Real world focus p. 169

(Malpeli et al. 2010, p. 169)

*HW: Thinking things through qs 1-4 p. 166

(Malpeli et al. 2010, p. 166)

Practical: Recovery strategies in different sports (student workbook)
*HW: Thinking things through qs 1-4 p. 166

(Malpeli et al. 2010, p. 166)

*HW: Chapter 6 review and summary qs pp. 170-172

(Malpeli et al. 2010, pp. 170-172)

	OBSERVATIONS

*Through the use of a power point, discussion and questions students will continue to gain an understanding of multifactorial mechanisms associated with fatigue
*Students will recall and therefore review all fatigue mechanisms by creating a summary table

*Students recall what they know regarding recovery mechanisms

*Through a group activity students research active and passive recovery methods and present their knowledge to the class
*Through a media analysis students will apply their understanding in regards to passive and active recovery methods

*Through a media analysis, students will identify how high body temperatures can contribute to fatigue

*Through practical application students will apply their understand by identifying passive and active recovery methods for particular activities, identify how energy systems contribute to active and passive recovery and compare and contrast recovery strategies to reduce the onset of fatigue and promote optimal performance for particular physical activities

	9
	2 x single (50 min)

1x double

(100 min)
	*Students review oxygen uptake at rest, during exercise and recovery
*Students review passive and active recovery methods to assist the body to return to pre-exercise levels

*Student’s review multifactorial mechanisms associated with muscular fatigue

*Students report on a laboratory exercise designed to explore the relationship between energy systems, fatigue and recovery (SAC 2 PB)
(VCAA 2010a)
	*Reviewing oxygen uptake, fatigue and recovery group activity
*Students will be put into groups and each given a concept from either oxygen uptake, fatigue or recovery to make a summary for

*Students present their summaries to the class

*Students continue to work on chapter summary and review questions

*Students complete SAC 2: AOS2- Outcome 2: Physiological responses to physical activity (discussion write up)

(100 min) (Appendix 6)
*Unit 3: AOS2 review quiz 

*Students will undertake a class quiz where they will be asked a range of questions relating to all the content covered in area of study 2: Physiological responses to exercise
	*Reviewing oxygen uptake, fatigue and recovery group activity

(Malpeli et al. 2010, pp. 145-169)

*Quiz Questions based on Chapters 4-6 of the Nelson text book as well as past exam papers

(Malpeli et al, 2010, pp. 98-172)
*HW: Chapter 6 review and summary qs pp. 170-172

(Malpeli et al. 2010, pp. 170-172)
*SAC 2: AOS2- Outcome 2: Physiological responses to physical activity (discussion write up)

(100 min) (Appendix 6)


	OBSERVATIONS

*Through a group activity students review concepts of oxygen uptake, passive and active recovery methods and multifactorial mechanisms associated with fatigue.

*Students will present this knowledge to the class
FORMAL ASSESSMENT

SAC 2: AOS2- Outcome 2: Physiological responses to physical activity (Appendix 6)
(PART B of this SAC will contribute 27% of 100% marks allocated to SAC for unit 3)
*Students are marked on how well they have drawn upon the relevant key knowledge and key skills relating to energy systems, fatigue and recovery

*HW submission: Chapter 6 review and summary qs pp. 170-172

(Malpeli et al. 2010, pp. 170-172)
OBSERVATIONS

*Through the class quiz students will adequately revise all the content covered in unit 3 AOS 2
*Through undertaking the quiz students will get the opportunity to practice reading a range of questions relating to the textbook and past exam papers.


Lesson sequence
UNIT 3 AOS 2: Physiological responses to physical activity (lessons 3-6)

	Lesson number

3
	Duration of Lesson

50 min
	Class Size

20-25
	Level

12

	PRACTICAL LESSON
Topic:  Acute responses to exercise
Focus: Cardiovascular responses to exercise: Heart rate practical
Learning Objective/s: 

· Students will understand that heart rate is a mechanism responsible for the acute responses to exercise

· Students understand the relationship between exercise intensity and heart rate

· Students will understand how heart rate contributes to training and improved performance




	Learning Focus: Cardiovascular responses to exercise

	VCE Study Design
	Unit
	Area of study

	Physiological responses to physical activity (VCAA 2010, pp. 24-25)
	3
	2

	Key knowledge of which lesson is focused

· Students gain knowledge of the mechanisms (heart rate) responsible for the acute responses to exercise in the cardiovascular, respiratory and muscular systems (VCAA 2010, p. 24)

	Key skills of which lesson is focused

· Students participate in physical activities in order to collect and analyse data relating to the range of acute effects (heart rate) that physical activity has on the cardiovascular, respiratory and muscular systems of the body (VCAA 2010, p. 25)


	Assessment criteria and method of evaluation

	Outcome
	Assessment criteria
	Evidence

	· Students will understand that heart rate is a mechanism responsible for the acute responses to exercise


	Does the student understand that heart rate is a mechanism responsible for the responses to exercise?
	Through physically undertaking or observing the practical, students will be able to identify that an increase in heart rate contributes to the energy demands of physical activity.

Through their results and contribution to class discussion students will be able to justify why an increase in heart rate contributes to the energy demands of exercise.

	· Students understand the relationship between exercise intensity and heart rate


	Does the student understand the relationship between exercise intensity and heart rate?
	Through undertaking the practical, analysing their results and contributing to questioning, students will demonstrate the understanding that as exercise intensity increases so does heart rate.

	· Students will understand how heart rate contributes to training and improved performance


	Does the student understand how heart rate contributes to training and improved performance?
	Through class discussion, students will be able to identify that a trained athlete will have a lower heart rate and therefore identify that a having a lower heart rate will have an impact on training and improve performance due to meeting the energy demands of exercise at a faster rate.


	Equipment

	Indoor or outdoor gym or basketball court
	Steps

	Cones
	Student workbook or Nelson text book (Malpeli et al. 2010, p. 103) (appendix 1)


	Stage/Time
	Tasks
	Teacher Action

	Stage 1

Introduction 

(10 mins)
	*Students will get changed into sports uniform

*Students help set up equipment

*Student will be seated and listening

* All students can participate or students can partner up. One person in the pair will be wearing a heart rate monitor and participating in the practical, the other student will be recording their heart rate results.
	*Set up equipment

*Mark the roll

*Explain the practical to students

 – Go through practical outline in student work book (appendix)

- Explain the purpose of the practical

*Give selected students heart rate monitors. Make sure to explain how to put them on and how they work. 

(NOTE: if heart rate monitors are not accessible- selected students will record heart rate manually (carotid or radial pulse)


	Stage 2

Body

Part 1 (3-5 mins)

Part 2: 15 mins)

Part 3: 10 mins)
	Practical activity: Heart rate response to exercise (In students’ workbook) (Adapted from Malpeli et al. 2010)
*Students will refer to the practical from either their student work book (preferred) or their Nelson text book

Part 1: Resting heart rate

*Selected students will sit or lay quietly for 3-5 minutes.

*Heart rate is then recorded in the results table provided in their student workbook.

Part 2: Submaximal heart rate

* Subjects complete 10 minutes of continuous step ups/running

*Heart rate is recorded after each minute of exercise in the results table

*Students perform an active walking recovery until their heart rate falls below 100bpm.

*Heart rate is recorded at 1, 3 and 5 minutes after completion of submaximal exercise.

Part 3: Maximal exercise

* Record student’s heart rate.

*Students perform 5 maximal sprints over 20 meters.

*Heart rate recorded at the completion of the last sprint.

*Students who participated should go for a quick walk around
	* Prompt students with time

* Facilitate practical

*Make sure students are recording results

*Encourage students

	Stage 3

Conclusion

(5 mins)
	Discussion
*Students come in for questioning and conclusion

*Students contribute to discussion

*Remove heart rate monitors
	*Bring students in (standing or sitting)

Give students a summary of the practical and how it relates to acute responses in the cardiovascular system

CFU:
* Why do you think heart rate increased?

*Was your heart rate higher during submaximal exercise or maximal exercise? Why do you think this is?

*What does an increase in heart rate allow?

*How do you think an elite athlete’s heart rate would compare to yours? What does this suggest?

Remind students to keep data, as it will be analysed in the next lesson.

	Stage 4

Closure


	*Dismiss students- go get changed
	


Resources: 

Student workbook: Practical: Heart rate response to exercise (Adapted from Malpeli et al. 2010, p. 103)

	Lesson number

4
	Duration of Lesson

50 min
	Class Size

20-25
	Level

12

	THEORY LESSON
Topic:  Acute responses to exercise
Focus: Heart rate practical write up and discussion and summary of cardiovascular and respiratory responses
Learning Objective/s: 

· Students will collate, analyse and interpret data regarding the effect that heart rate has on the cardiovascular system

· Students will understand the effect that changing intensities has on heart rate

· Students will continue to enhance their practical report writing skills




	Learning Focus: Summary of cardiovascular and respiratory responses

	VCE Study Design
	Unit
	Area of study

	Physiological responses to physical activity (VCAA 2010, pp. 24-25)
	3
	2

	Key knowledge of which lesson is focused

· Students gain knowledge of the mechanisms responsible for the acute responses to exercise in the cardiovascular, respiratory and muscular systems (VCAA 2010, p. 24)

	Key skills of which lesson is focused

· Students participate in physical activities in order to collect and analyse data relating to the range of acute effects that physical activity has on the cardiovascular, respiratory and muscular systems of the body (VCAA 2010, p. 25)


	Assessment criteria and method of evaluation

	Outcome
	Assessment criteria
	Evidence

	· Students will collate, analyse and interpret data regarding the effect that heart rate has on the cardiovascular system


	Have students collated, analysed and interpreted data regarding the effect heart rate has on the cardiovascular system?
	Students collate data regarding the results that were recorded during the practical
Through discussion and observation, students analyse the data collected

Through the laboratory write up, students graph the data and interpret the shape of the graph in regards to heart rate

From the graph drawn up students state the linear pattern between heart rate and exercise intensity



	Students will understand the effect that changing intensities has on heart rate
	Do students understand the effect that changing intensities has on heart rate?
	Through the laboratory write up, analysing the graph and answering discussion questions, students will understand that with maximal intensities there is a great rise in heart rate, while with submaximal exercise, heart rate increases and then levels off

	· Students will continue to enhance their practical report writing skills
	Do students display adequate practical report writing skills?
	The teacher will explain how to write up a laboratory report where students will review their understanding
Students will then undertake a laboratory report write up in order to practice and enhance their report writing skills

With the assistance of the teacher, students can analyse what areas they need to improve in practical report writing skills


	Equipment

	Student workbook or Nelson text book (Adapted from Malpeli et al. 2010, p. 103) data and discussion questions (see appendix 1)
	Extension questions class quiz: (student workbook) (appendix 1)


	Stage/Time
	Tasks
	Teacher Action

	Stage 1

Introduction 

(5-10 min)
	Review previous practical class: ‘Heart rate response to exercise’ (Student workbook: adapted from Malpeli et al. 2010, p. 103)
*Students comment and discuss the data that they collected in the previous lesson and answer questions prompted by the teacher
	*Mark the roll

*Wait until students are settled

*Introduce the lesson’s content and review the practical class from the previous lesson, including the data collected and questions discussed in the conclusion of last lesson. Questions to ask could include:
*What system of the body is heart rate an acute response of?

*What was our main finding from the practical?

*What does this mean in terms of performance?

	Stage 2

Body

(25 min)

(10-15 mins)
	Practical report write up: ‘Heart rate response to exercise’ (Student workbook: adapted from Malpeli et al. 2010, p. 103)
*Students are to collate the data from the practical and do a laboratory report write up.

Note: The students who undertook the practical will use the results recorded by their partner
*Students will have to rewrite the heading, aim, equipment and methods in their own words.

*Students will complete discussion questions 1-5 which will include drawing up a graph.

*Students will have to write up a conclusion

Practical report discussion
*One or two students should roughly draw what their graph looks like on the board.

*Students take in turn answering the discussion questions from the practical report write up.

*Students discuss their conclusions.

Extension questions class quiz (student workbook) (see appendix 1)
*Students will undertake a class quiz but will competing against a partner in order to win a snake. Students will be asked to answer the extension questions relating to acute cardiovascular responses to exercise in their student workbook. Students will be given 10 minutes only to answer questions. The students will then mark their partners questions relating to the answers read out. At the end of the marking whichever partner in the pair gets the most correct answers, wins a snake. In the case of a draw, students split the snake.
	* Teacher explains that student’s will be undertaking a laboratory report write up which will help them in future SACs as well as their exam.

* Quickly go through how to write up a practical report (what information needs to be included, what a good report looks like and approaches/techniques)

*Be there to assist students with answering questions while they are undertaking the practical report write up. Make sure students are structuring their lab report correctly, drawing a graph correctly (labels etc.) and doing the discussion questions

*Go over discussion questions with students

*During discussion make sure to mention correct structure and drawing graphs correctly.

*Explain to students that the class will undertake a class quiz where students will be competing against a partner for a snake (‘The ultimate prize’)

*Read out quiz questions

*Read out answers and explain how many marks are allocated to each questions




	Stage 3

Conclusion


	HW: 

*Students are to read over acute muscular responses to exercise before next lesson

*Finish lab report write up, if not finished
	Conclude lesson and assign homework



	Stage 4

Closure


	*Students pack up
	Dismiss students


Resource: 

Student workbook: Practical: Heart rate response to exercise (Adapted from Malpeli et al. 2010, p. 103)

	Lesson number

5
	Duration of Lesson

100 min
	Class Size

20-25
	Level

12

	THEORY LESSON
Topic:  Acute responses to exercise
Focus: Students focus on the acute muscular responses to exercise and then review the acute cardiovascular, respiratory and muscular responses to exercise

Learning Objective/s: 

· Students will gain an understanding of the acute muscular responses that occur during exercise

· Students review the acute respiratory, cardiovascular and muscular responses that occur during exercise

· Students develop deep thinking towards real life situations where they analyse the acute responses to exercise during physical activity


	Learning Focus: Summary of cardiovascular and respiratory responses

	VCE Study Design
	Unit
	Area of study

	Physiological responses to physical activity (VCAA 2010, pp. 24-25)
	3
	2

	Key knowledge of which lesson is focused

· Students gain knowledge of the mechanisms responsible for the acute responses to exercise in the cardiovascular, respiratory and muscular systems (VCAA 2010, p. 24)

	Key skills of which lesson is focused


	Assessment criteria and method of evaluation

	Outcome
	Assessment criteria
	Evidence

	Students will gain an understanding of the acute muscular responses that occur during exercise
	Do students have an understanding of the acute muscular responses to exercise?
	Through the use of a power point, students will cover the content regarding acute muscular responses to exercise 
The power point slides allow students to test and apply their knowledge through a range of questions, which can lead to a discussion giving students the opportunity to gain a deeper understanding.

The thinking things through questions allow students to apply the knowledge they have just acquired, allowing them to reinforce their understanding

	Students review the acute respiratory, cardiovascular and muscular responses that occur during exercise
	Can accurately recall the respiratory, cardiovascular and muscular responses that occur during exercise
	Through a group activity as well as the creation of a summary mind map/table, students are able to review their understanding of all the acute muscular responses. This will allow them to reinforce and apply content from previous weeks


	Students develop deep thinking towards real life situations where they analyse the acute responses to exercise during physical activity
	Do students develop deep thinking towards real life situations where they analyse acute responses to exercise during physical activity?
	Through the group activity, students will have the change to apply their knowledge of all acute responses to exercise as they watch a You Tube video and analyse which responses are occurring and when. This application allows students to use visualisation, a different way to reinforce and apply information


	Equipment

	Student workbook containing acute muscular responses to exercise power point slides (Adapted from Malpeli et al. 2010, p. 103) data and discussion questions (appendix 2)
	Ppt presentation:

Acute muscular responses to exercise

(Sourced from information in Malpeli et al 2010, pp. 107-111) (Appendix 3)

	A3 and A4 coloured paper
	Nelson textbook


	Stage/Time
	Tasks
	Teacher Action

	Stage 1

Introduction 

(5-10 min)
	*Seated, waiting for instructions.

*Listen to the class content that will be undertaken

Review previous theory class: ‘Heart rate response to exercise’ laboratory report write up (Student workbook: adapted from Malpeli et al. 2010, p. 103)
*Students comment and discuss on the data that was graphed as well as reviewing the discussion questions
	*Mark the roll

*Wait until students are settled

*Introduce the lesson’s content:

-Looking at the acute muscular responses that occur during exercise

-Answering TTT questions

-Reviewing and applying all acute responses to exercise through a group activity

-Creating a summary of the acute responses to exercise

*Review the theory class practical report write up relating to the data collected from ‘Heart rate responses to exercise’ class.  

Discussion questions may include:

*What pattern was evident between heart rate and intensity?

*Why does heart rate increase during exercise?

*How does the heart rate of an untrained athlete compare to a trained athlete

*Could also review extension quiz questions

	Stage 2

Body

(40 mins)

(10 mins)

(25 mins)

(15 mins)


	Ppt presentation: Acute muscular responses to exercise (Student workbook: acute muscular responses to exercise slides)
Brainstorm: How do our muscles respond to exercise (Slide 1)

Students recall how they believe our muscles respond during exercise 

(Slide 2-18)

*Students follow the power point presentation in their student workbooks and write down any added notes

*Students recall certain concepts regarding acute responses to exercise

*Students fill in gaps and answer questions when prompted by the teacher

*Student highlight/copy definitions when required

*Throughout the power point presentation students will contribute to discussion through the test your knowledge questions

Thinking things through questions 1-4 (Nelson textbook p. 110)
(Malpeli et al. 2010, p. 110)

*Students apply their knowledge regarding the acute muscular responses to exercise by completing the thinking things through questions from their textbook

*Students discuss their answers with the class.

*Student take in different perspectives from their peers answers

Student group activity: reviewing acute responses to exercise
*Students will be placed into groups of four and each group will be given a You Tube clip to watch regarding a particular sport/event/movement. After watching the You Tube clip, students must create a 1-2 minute presentation that must address at least 1 respiratory, 1 muscular and 1 cardiovascular acute response that they witnessed in the sport that was viewed as well as other criteria delivered by the teacher. Students may choose to pick the sport/event as a whole or just a movement in order to discuss the acute responses to exercise and how/when they occur in the chosen sport/event/movement.

Group 1: Tiger woods Golf swing

(iseekgolf 2009)

http://www.youtube.com/watch?v=JkZdlYg9UuY
Group 2: 100m sprint

(GERrevolt 2009)

http://www.youtube.com/watch?v=3nbjhpcZ9_g

Group 3: Iron Man Melbourne Marathon

(Firstoffthebike 2012)

http://www.youtube.com/watch?v=fq6bQtbW56k
Group 4: netball
(Lavina69 2010)

http://www.youtube.com/watch?v=nJXCntTdM4A

*Each group will present their presentation to the class and other students will listen intensively

Review your knowledge: creating summaries
*Students will either create a mind map or chart summarising the acute respiratory, cardiovascular and muscular responses that occur during exercise. Student may wish to do this in their notebooks or on the coloured pieces of paper provided. Students can use this as a revision tool for SACs and the end of year exam

*Students are to base these summaries on the tables provided in their text books (table 4.3 and 4.4 p. 111)

(Malpeli et al. 2010, p. 111)


	Ppt presentation: Acute muscular responses to exercise (sourced from: Malpeli et al. 2010, pp. 107-111)
*Teacher explains that student’s will be looking at the acute muscular responses to exercise

*The teacher delivers content regarding acute muscular responses to exercise through the power point presentation.

* Slide 1: Introduce acute muscular responses to exercise: How do you think our muscles respond during exercise? 

Slide 2:  Explain that there are a number of mechanisms responsible for the acute responses to exercise in muscles

Slide 3: Prompt students on redistribution of blood flow

Slide 4: Ask students to respond to the test your knowledge question first before discussing the answer

Slide 5: prompt students to highlight definition. Use the diagram to explain the definition of a motor unit. Ask and discuss questions underneath the definition

Slide 6: Again use the diagram to aid this content

Slide 7: Use the diagram to reinforce content. Ask and discuss questions

Slide 8: Get students to highlight/copy definitions

Slide 11: Use the diagram to help reinforce the content. Ask students what other sports or events (other than the ones discussed may predominantly use ATP-PC and what ones rely predominantly on glycogen and fats 

Slide 12: Ask students to respond to the test your knowledge question first before discussing the answer

Slides 13-15: don’t go into too deeply as it will be covered later. Use the LIP graph in aiding the explanation of LIP

Slide 17: Ask students to respond to the test your knowledge question first before discussing the answer

Slide 18: Ask students to respond to the test your knowledge question first before discussing the answer. Refer to the diagram to aid discussion

*Slide 19: Thinking things through

*Ask students to complete thinking things through

*Discuss answers to these questions briefly with the class

*Select particular students to share their answers

*Slide 20: Explain to students that they will be reviewing the acute responses to exercise in the muscular, cardiovascular and respiratory systems through a group activity

*Explain to students what must be involved in their short presentation:
- Presentation must address one 1 muscular, 1 cardiovascular and 1 respiratory response that occurs in in the sport event given to them.

- Students can choose to focus on a movement within that sport or the sport/event as a whole (i. e in golf, students might want to explore what acute responses occur during a golf swing)

-Students must address and describe how or when the muscular response is occurring in their chosen sport (i.e., in the 100m sprint students may discuss that from the onset of the sprint ventilation increases leading to an increase in blood flow and therefore oxygen flow to the muscles in order to break down ATP to allow for muscle contractions to occur
*Remind students that they should only be watching their You Tube clips for 1-2 minutes and will have about 15 minutes to create a presentation.

*Students can use their text book and the internet

* Number students off into groups.

*Walk around the room to assist students and keep them on track with the task

*As students are presenting, summarise each presentation and link the information back to the acute responses to exercise in order to reinforce the presentation as well as content

Review your knowledge: creating summaries
Slide 21 and 22: Briefly summarise all the acute responses to exercise regarding the muscular, respiratory and cardiovascular systems.

*Ask students to create their own mind map or chart regarding all the acute responses to exercise

*Students must expand their summaries from the tables in their books by adding in: The name of the response, the definition of the acute response, type of response, its effect on exercise and what is the benefit of the response

(This will be important information for their upcoming SAC)

*Students can use their textbook as well as the internet



	Stage 3

Conclusion


	HW: 

*Students finish their summaries for homework

*Students are assigned chapter 4 summary and review questions

(Malpeli et al. 2010, pp. 113-114)
	Conclude lesson and assign homework



	Stage 4

Closure


	*Students pack up
	Dismiss students


Resource: (Malpeli et al 2010, pp. 107-111)
	Lesson number

6
	Duration of Lesson

100 min
	Class Size

20-25
	Level

12

	PRACTICAL LESSON
Topic:  Acute responses to exercise
Focus: Through practical application students physically review the acute muscular, respiratory and cardiovascular responses that occur through a range of different activities

Learning Objective/s: 

· Student will identify what types of acute responses occur when performing a range of different physical activities
· Students will identify the link between type, intensity and duration of the activity in regards to the acute responses produced


	Learning Focus: Review the acute muscular, respiratory and cardiovascular responses that occur through a range of different activities

	VCE Study Design
	Unit
	Area of study

	Physiological responses to physical activity (VCAA 2010, pp. 24-25)
	3
	2

	Key knowledge of which lesson is focused

· Students gain knowledge of the mechanisms responsible for the acute responses to exercise in the cardiovascular, respiratory and muscular systems (VCAA 2010, p. 24)

	Key skills of which lesson is focused

· Students participate in physical activities in order to collect and analyse data relating to the range of acute effects that physical activity has on the cardiovascular, respiratory and muscular systems of the body (VCAA 2010, p. 25)


	Assessment criteria and method of evaluation

	Outcome
	Assessment criteria
	Evidence

	Student will identify what types of acute responses occur when performing a range of different physical activities
	Do students identify the acute responses that occur when performing a range of different activities?
	Through practical application, students physically identify a range of acute muscular, respiratory and cardiovascular responses in a range of different activities. Again, allowing students to physically go through the different responses allows them to link information in future and create a greater understanding

	Students will identify the link between type, intensity and duration of the activity in regards to the acute responses produced
	Can students identify the link between type, intensity and duration of the activity in regards to the acute responses produced?
	Through practical application as well as discussion, students will identify that some activities undertaken will produce different acute responses when compared to others. For example: they will compare the responses of the 100m sprint (short duration, high intensity activity, to the continuous running activity (long during, submaximal exercise)


	Equipment

	Student workbook containing acute responses to exercise practical sheet (Adapted from Malpeli et al. 2010, p. 112) with results and discussion questions (appendix 4)
	Oval or basketball court (indoor or outdoor)

	Heart rate monitors
	Sashes

	1 x basketball
	Tape measure

	Stop watch
	Pens, clip board

	Station task cards
	


	Stage/Time
	Tasks
	Teacher Action

	Stage 1

Introduction 

(5-10 min)
	*Students will get changed into sports uniform

*Students help set up equipment/stations

*Student will be seated and listening

*Students follow the explanation of the practical in their work books

Quick review of knowledge
Students recall acute responses to exercise

*Students recall all the acute responses that they believe they may experience throughout the practical

*Students put on heart rate monitors


	*Set up equipment/stations

*Mark the roll

*Explain the practical to students

 – Go through practical outline in student work book (appendix)

- Explain the purpose of the practical.  - Explain that it is vital that students take note of this data, as you will be referring to it in your SAC.

*Quick review
Ask students: 

*Name some of the muscular, cardiovascular and respiratory responses to exercise

*What acute responses do you think you will experience throughout the 

- Continuous running?

- 80m sprint

-Basketball

- European handball (walking)

WHY?? Link to intensity, duration and type of activities



	Stage 2

Body

(35-40 min)
	Acute responses to exercise practical
(Student workbook: Adapted from Malpeli et al. 2010, p. 112)

* All students will be participating

*Before starting the activities, students have 3-5 minutes to lie down and then take note of cardiovascular, respiratory and muscular responses at rest.

*Students note this value down in their results table (student workbook)

*Students will then be divided into four groups and will rotate between four stations.

At each station, students will be given a task card explaining what activity they will undertake.

Station 1: Student’s will undertake a game of basketball (3v3) on a basketball court.

Station 2: Student’s will play European handball on a basketball court but they must be walking.

Station 3: Student’s will perform an 80m sprint (timed).

Station 4: Student’s will continuously run laps of a basketball court, oval or school

*After completing each station students must fill in the results table (student workbook) relating to acute responses experienced throughout the activity

*Students will have 8 minutes to complete each station, with 2 minutes in between each station to fill in their results table according to the station just undertaken.


	*Give students heart rate monitors. Make sure to explain how to put them on and how they work. 

(NOTE: if heart rate monitors are not accessible or there is not enough- students will record heart rate manually (carotid or radial pulse)
*Number students off into four groups

*Time the stations using a stop watch

*Monitor students at the stations. Make sure they are filling in their results table. 

*Get students thinking about the acute muscular responses that they are experiencing (Eg. Why did your heart rate increase in the 80 m sprint)



	Stage 3

Conclusion

(5 mins)


	Discussion
*Students come in for questioning and conclusion

*Students contribute to discussion

*Remove heart rate monitors

HW: 
*Students are to answer discussion questions at home

*Students are to complete chapter summary and review questions pp. 113-114 (Malpeli et al. 2010)

(Due in a week)

	Bring students in (standing or sitting)

Give students a summary of the practical and how it relates to acute responses in the cardiovascular, muscular and respiratory systems

*Review how these responses relate to type, intensity and duration of an activity

CFU:
* How do the acute responses of the 80m sprints compare to the acute responses to the continuous running exercise?
*What was your respiratory rate like during tiggy, compared to basketball? Why is this?

* How did your heart rate differ from station to station?
How does temperature affect your acute responses to exercise in continuous running compared to a maximal sprint?

*Remind students to keep data, as it will be analysed in the next lesson and collated for the upcoming SAC.
*Conclude lesson and assign homework



	Stage 4

Closure


	*Students go and get changed
	*Dismiss students


Resource: 

Student workbook: Practical: Acute responses to exercise (Adapted from Malpeli et al. 2010, p. 112) (see appendix 4)
APPENDICES

Lesson 1 and 2

Appendix 1: Student workbook pages

Practical: Heart rate responses to exercise

AIM:

To determine the change in heart rate in response to submaximal and maximal exercise

EQUIPMENT:

· Heart rate monitors 

Note: if heart rate monitors are not available, record heart rate manually: carotid (neck) or radial pulse (wrist)

· Step ups

· Cones

· Pens

· Student workbook: Practical activity with results tables

METHOD

Part 1: Resting heart rate

· Students sit quietly for 3-5 minutes. Record heart rate (or take resting pulse) on results table labeled: Heart rate (bpm) for submaximal exercise (student workbook).
Part 2: Submaximal exercise

· Students complete 10 minutes of continuous step-ups/running
· After each minute of exercise, record the student’s heart rate in the results table.
· Students then perform an active recovery (walking) until heart rate drops below 100bpm. Record heart at 1,3 and 5 minutes after exercise.
Part 3: Maximal exercise

· Record students’ heart rate in the results table labeled: Heart rate (bpm) for maximal exercise (student workbook)
· Students then perform 5 maximal sprints (20m). Record heart rate at the completion of the last sprint
Results tables, page 103 (Malpeli et al. 2010) 

	
	Heart rate (bpm) for submaximal exercise

	
	Pre-test
	Continuous exercise
	Recovery

	Subject
	Rest
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	1
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	3

	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	11
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	15
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	16
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	18
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	19
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	20
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	21
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	22
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	25
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	
	Heart rate (bpm) for maximal exercise

	Subject
	Pre-sprint
	Post-sprint

	1
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PRACTICAL WRITE UP: Rewrite the heading, aim, equipment and methods in your own words

DISCUSSION

1. In the space below, graph the heart rate responses for both submaximal and maximal exercise on the same axis. Describe the shape of both graphs in regards to the changes in heart rate.
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2. Did the student’s heart rate increase more with maximal or submaximal exercise? Explain your reasoning in regards to physiological responses to exercise.

3. Why does heart rate need to increase with exercise?

4. Compare your data with another student in your class. Are their any differences? If so, what are they?

5. Predict (by drawing on the graph in q.1) the heart rate response of a highly trained athlete in regards to the same practical activity

(Student workbook: Practical: Heart rate response to exercise (Adapted from Malpeli et al. 2010, p. 103)

QUIZ: EXTENSTION QUESTIONS (Win ‘The Ultimate prize’)
1. Define the following terms

Heart rate:

Stroke volume:

Cardiac output:

2. State the pattern between heart rate and exercise intensity

3. Fill in the following table

	Parameter
	Effect of exercise

	Heart rate
	

	Stroke volume
	

	Cardiac output
	

	Blood flow
	


4. List 2 other factors aside from exercise that may influence heart rate

5. Describe what happens to the distribution of blood flow during exercise

6. Define arteriovenous difference.

7. What happens to aVO2 difference during exercise?

8. How would the AVO2 difference of an untrained athlete compare to an elite athlete?

(Questions sourced from Silk, T 2010, ‘Laboratory report: Exercise and the cardiovascular system: Discussion’, personal communications)

Appendix 4: student workbook pages

PRACTICAL: Acute responses to physical activity

Aim: To perform a range of physical activities and to collect and analyse data relating to the acute effects exercise has on the cardiovascular, respiratory and muscular system.

Equipment: 

· Heart rate monitors

(Note: if not accessible, take heart rate manually for 15 seconds at carotid or radial pulse)

· Oval or basketball court (indoor or outdoor), 1 basketball, stopwatch, sashes and tape measure.

Method:

· Before starting the activities, students have 3-5 minutes to lie down and then take note of cardiovascular, respiratory and muscular responses at rest (see results table below)

· Students will then be divided into four groups and will rotate between four stations.

· At each station, students will be given a task card explaining what activity they will undertake.

Station 1: Student’s will undertake a game of basketball (3v3) on a basketball court.

Station 2: Student’s will play European handball on a basketball court but they must be walking.

Station 3: Student’s will perform an 80m sprint (timed).

Station 4: Student’s will continuously run laps of a basketball court, oval or school

· After completing each station students must fill in the results table (below) relating to acute responses experienced throughout the activity.

· Students will have 8 minutes to complete each station, with 2 minutes in between each station to fill in their results table according to the station just undertaken.

Results (Note: these results will be need to be referred to in the student’s 1st SAC for outcome 2)

	
	At rest
	Station 1: Basketball
	Station 2: European handball
	Station 3: 80m sprint
	Station 4:

Continuous running

	Heart rate (Bpm)
	
	
	
	
	

	Respiratory rate

(Eg. Low-high, low-medium etc)
	
	
	
	
	

	Temperature

(Eg. Cold, warm, hot
	
	
	
	
	

	Feeling in muscles

(Loose, tight, heavy)
	
	
	
	
	

	Other significant responses
	
	
	
	
	


Discussion (Homework)

1. Compare and contrast the data recorded at rest and after each station. Provide reasons for the differences observed.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. What was your respiratory rate like during each station? In which activity did your respiratory rate get to its highest?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Explain how changes in heart rate, respiratory rate and tidal volume lead to an increase in oxygen to the working muscles.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. What effect did the activities have in regards to your heart rate? Did it increase or was it similar to your heart rate at rest? Justify this in regards to specific stations.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. How did your body temperature differ from station to station? If these activities were undertaken on a hot day, outside would there be a significant difference in temperature? How would your body cool itself?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(Student workbook: Practical: Acute responses to exercise (Adapted from Malpeli et al. 2010, p. 112)

Appendix 5: SAC 1: AOS2- Outcome 2: Acute responses to exercise 
VCE PHYSICAL ECUATION

UNIT 3- OUTCOME 2: ACUTE RESPONSES TO EXERCISE (TEST)
STUDENT NUMBER

Letter

	Figures
	
	
	
	
	
	
	
	
	
	

	Words
	
	
	
	
	
	
	
	
	
	


STUDENT NAME: ____________________________________

TEACHER: _______________________________________

READING TIME: 10 MINS

WRITING TIME: 80 MINS

ALL students will have equal time to look over the SAC

Assessment conditions


SAC 1 Unit 3 outcome 2: Acute responses to physical activity

Reading time: 10 mins

Writing time: 80 mins

20% - 60 marks

Short answer questions

Questions 1-4 relate to your practical ‘Acute responses to physical activity’. Use the information from your results table to help you answer the questions

Question 1

a) Identify what happened to your respiratory rate during the continuous running station. 

1 mark
Students need to refer to their results table from the practical. From this they need to identify that respiratory rate increased. E.g. Respiratory rate increased from low-moderate/moderate-high.
b) Describe 2 acute responses to the respiratory system that could have caused the change in respiratory rate during this activity. (2)

2 marks
Need to describe 2 acute respiratory responses. Could include: Respiratory Rate: increased breathing, increased tidal volume: more air inspired and expired, ventilation: more air inspired or expired in one minute.

Acute response and explanation
c) Why do these acute respiratory responses occur when we begin physical activity? (1)

1 mark
To allow for greater amount of oxygen inspired in order for the body to provide oxygen to the working muscles.

d) How does gas exchange occur in the muscles and explain why diffusion capacity increases during exercise. (2)

3 marks
Oxygen is diffused into the muscle from a high concentration to low concentration, while carbon dioxide is removed from the muscle into the bloodstream. (2)
Diffusion capacity increases during so greater amounts of oxygen and carbon dioxide can be exchanged (1)
(1+2+1+2 = 6 marks)
Question 2
List and given a brief description of one cardiovascular, one respiratory and one muscular acute response that occurred while participating in basketball

Cardiovascular:
Respiratory:

Muscular:

(2+2+2= 6 marks)

Identifying correctly an acute cardiovascular, respiratory or muscular response (must have increase or decrease): E.g. increase in heart rate (1)

Correct term used, using key words from definition (1)
Question 3: 
a) Did heart rate increase more with a maximal exercise or submaximal exercise during the practical

1 mark
From results, students should identify that heart rated increased more with maximal exercise: E.g. heart rate increased more with maximal exercise such as in the 80m sprint.
b) Explain how heart rate responds to submaximal exercise compared to maximal exercise 

2 marks
Maximal exercise: heart rate continues to increase, submaximal exercise: heart rate increases and then remains relatively stable. Relate back to oxygen demands of submaximal compared to maximal exercise: i.e. More oxygen needed = more blood flow and more blood exerted from the heart (Q) = increase in heart rate

c) Explain why heart rate increases when we start exercising 

2 marks
2 reasons needed: example: provide blood to working muscles, therefore allowing more oxygen to be delivered to the working muscles. Blood flow needs to related to oxygen consumption

d) List two other cardiovascular responses that would have also increased due to an increase in heart rate 

1 mark
Could include: blood pressure (blood flow to working muscles), cardiac output etc.

(1+2+2+1= 6 marks)

Question 4
a) Referring to your results, describe the process of lactate entry and removal from the bloodstream during the 80m sprint compared to the continuous running.
          2 marks
As exercise intensity increases from the onset of the 80m sprint, lactate entry into the blood stream would increase and the body will continue to produce and remove lactate but at a higher rate. In continuous running there is a sharp increase in lactate until oxygen demands are met. From here lactate entry and removal are equal and there is no accumulation of lactate.
Question 5
Define the following:

Diastolic blood pressure:

1 mark

Key words: pressure, arteries, contraction, ventricles, heart
Motor unit:

            1 mark
Key words: nervous system, stimulation of muscle fibres, neuron
Tidal volume:

            1 mark
Key words: air/oxygen in and out, 1 breath
Stroke volume:

            1 mark
Key words: blood, ejected, left ventricle, per beat
(1+1+1+1 = 4 marks)

Question 6

Explain the relationship between cardiac output, stroke volume and heart rate as exercise commences. (3)

          3 marks

Need to describe each term (1/2) and then link all three words together in a logical manner to each other in relation to acute exercise responses (1 ½). E.g. As exercise begins; heart increases its number of beats per minute (heart rate), which leads to greater amounts of blood being ejected from the left ventricle per beat (stroke volume) resulting in a greater amount of blood pumped out of the heart in one minute (cardiac output)

Question 7

Sarah, a thirty-year-old female, has been training for 5 months in order to complete a half marathon. To work towards achieving her goal, Sarah decided to participate in a 10km fun run held in her local community. Sarah is hallway through the fun run which happens to be held on a 30-degree day.

a) Explain Sarah’s redistribution of blood flow at the onset of the fun run. 

3 marks
More blood provided to working muscles (1). This is to allow for greater amounts of blood and therefore oxygen to the provided to the working muscles to create energy. Less blood is directed at inactive areas of the body (i.e. liver, kidney, spleen)

b) How will Sarah’s body aid in temperature control during this moderate intensity fun run? (2)

2 marks

Blood flow to the skin (1) The blood vessels vasodilate in order to allow for greater amounts of blood flow to the skin in order to produce sweating, allowing Sarah to keep a relatively stable body temperature.

As Sarah finishes her fun run, her body starts to cool down. 

c) What has happened to her redistribution of blood flow? Refer to percentages of cardiac output to support your explanation. (2)
          2 marks
Greater amounts of blood flow returning to the vital organs (i.e. kidney, spleen) and less to working muscles. Cardiac output amounts that can be referred to: cardiac muscles as rest: 20% or brain: 14%. Will accept answers within 3% either way
As exercise intensity increases, so does oxygen consumption

d) How did the major blood flow changes during this submaximal exercise relate to Sarah’s a-vO2 difference? 
2 marks

With increased blood flow to the working muscles, greater amounts of oxygen will be extracted from the blood, increasing Sarah’s a-vO2 difference

e) How would Sarah’s oxygen consumption and arterovenous difference (a-vO2 diff) compare to that of an elite female marathon runner? 
          2 marks

Clear indication that compared to an elite marathon runner, Sarah would have smaller oxygen consumption and a smaller a-vO2 difference. Explanation of why using key knowledge and terms
(3+2+2+2+2= 11 marks)

Question 8

Study the graph below and answer the following questions.

Figure: Ventilation responses to submaximal and maximal exercise

(Mapeli et al. 2010)

a) Describe the shape of the graph for both maximal and submaximal exercise in relation to the acute ventilation responses to exercise. (3)

          3 marks

(1) Shape of the graph before exercise: Anticipatory period, the body increase RR for the preparation of exercise

(1) Shape of the graph during exercise: Rapid rise, increase less rapidly (compare submax to max) Max continues to increase, submax levels off
(1) Shape of the graph during recovery: rapid decrease in in ventilation and then a gradual decline (compare submax and max)
b) What causes the rapid rise in the graph? (1)

          1 mark

The body must quickly increase oxygen levels through ventilation due to the demands of oxygen needed as exercise commences
c) How is the response of the respiratory system to submaximal exercise different to its response to maximal exercise? (2)
          2 marks

(1) During exercise: sub maximal is able to reach steady state meaning that there is enough oxygen to meet energy demands. Maximal never matches oxygen to the demand and therefore ventilation continues to increase

(1) During recovery: explanation of why maximal needs greater ventilation. To allow the body to recover from the amounts of stress compare to submaximal exercise
d) What is the point referred to during maximal exercise when ventilation no longer increases linearly with the increase in exercise intensity? 

The ventilatory threshold
1 mark
(3+1+2 + 1=7 marks)
Question 9: Fill in the gaps (red underline writing will be where the gaps are for students to fill in)
	Response
	Definition
	Type of acute response
	Effect of exercise
	What is the benefit of this response? Why does it occur?

	Ventilation
	How much air is breathed in or out in one minute

1 mark
	Respiratory

½ mark
	Increases
	To increase the volume of oxygen in the lungs so it can be diffused into the blood and transported to the working muscles

1 mark

	Cardiac output (Q)
	Is the product of stroke volume x heart, resulting in amount of blood pumped out of the heart in one minute

1 mark
	Cardiovascular

½ mark
	Increases
	So that more blood can be ejected out of the heart and therefore more oxygen can be delivered to the working muscles

	Blood pressure
	The amount of pressure exerted in the arteries as the ventricles either contract (systolic) or relax (diastolic)

1 mark
	Cardiovascular
	Systolic increases, diastolic stays the same

1mark
	Because more blood is being pumped out per beat/minute and therefore it causes an increase in pressure

1 mark

	Redistribution of blood flow

½ mark
	The redirection of blood away from the inactive areas of the body (i.e. the spleen, kidneys) to the working muscles
	Cardiovascular

½ mark
	Redistribution


	To increase the amount of blood and therefore oxygen being delivered to the working muscles.

Increasing blood flow to the skin assists in the regulation of body temperature through heat exchange with environment

2 marks



	Arteriovenous oxygen difference

(a-vO2 difference)
	The difference in oxygen concentration in the arterioles compared with the venuoles
	Cardiovascular

½ mark
	Increases
	To increase the amount of oxygen that is delivered to and used by the working muscles

1 mark

	Lactate
	A by-product of anaerobic glycolysis
	Muscular
½ mark
	Increases. This production is substantially greater at maximal intensity when rate of lactate product exceeds removal

1 mark


	It is produced at the start of exercise because the body cannot deliver enough oxygen to the working muscles to resynthesis ATP aerobically.

It remains constant when its rate of production = removal

	Body temperature

½ mark
	A change in the internal temperature of the body
	Muscular

½ mark
	Increase until controlled by:

*Sweat glands producing swear

*Increased blood flow to the skin (via vasodilation

1 mark
	Mechanisms work to prevent an increase in core body temperature.

(However, during high intensity, blood vessels vasoconstrict which hinders heat transfer)




(15 marks)
SAC 1 Unit 3 outcome 2: Acute responses to physical activity (60 marks- 20%)

· Practical activity in which results are analysed and referred to in SAC 1 adapted from Malpeli et al. 2010, p. 112
· Short answer questions sourced and modified from Malpeli et al 2010, pp. 99-111

· Question 9, table of acute responses to exercise sourced and modified form: Marked By Teachers 2013
SAC 1 Unit 3 outcome 2: Acute responses to physical activity (60 marks- 20%)

Performance descriptors aligned with VCAA key knowledge and skills:

	Key Skills and knowledge being assessed
	Performance descriptors
	Mark range
	Questions

	Participate in physical activities to collect and analyse data relating to the acute cardiovascular, respiratory and muscular systems of the body
(VCAA 2010a, p. 25)
	Student gives a comprehensive and detailed analysis of the data relating it back to a thorough understanding of the acute effects that physical activity has on the body
	22-27
	1, 2, 3, 4, 8

	
	Student provides a detailed analysis of the data, relating it back to a sufficient understanding of the acute effects that physical activity has on the body
	16-21
	

	
	Student gives and analysis of the data, relating it back to a description of the acute effects that physical activity has on the body 
	10-15
	

	
	Student makes some reference to the collected data and some reference to the understanding of the acute effects that physical activity has on the body
	5-9
	

	
	Students makes little or no reference to the collected data or to the understanding of the acute effects that physical activity has on the body 
	0-4
	

	Explain the mechanisms responsible for the acute responses to exercise in the cardiovascular, respiratory and muscular systems

(VCAA 2010a, p. 24)
	Student provides a thorough and insightful understanding of the mechanisms responsible for acute effects of the cardiovascular, respiratory and muscular systems of the body.
	28-33
	Questions 5, 6, 7, 9

	
	Student provides a thorough understanding of the mechanisms responsible for acute effects of the cardiovascular, respiratory and muscular systems of the body.
	22-27
	

	
	Student demonstrates an understanding of the mechanisms responsible for acute effects of the cardiovascular, respiratory and muscular systems of the body.
	16-21
	

	
	Student makes some reference to the mechanisms responsible for acute effects of the cardiovascular, respiratory and muscular systems of the body.
	10-15
	

	
	Student displays some or none of the mechanisms responsible for acute effects of the cardiovascular, respiratory and muscular systems of the body
	0-9
	


(Performance descriptors sourced and modified from VCAA 2010c, p. 12)
Appendix 6: SAC 2: AOS2- Outcome 2: Physiological responses to physical activity
SAC 2: UNIT 3 – OUTCOME 2 LABORATORY ANALYSIS AND REPORT OF ENERGY SYSTEMS, FATIGUE & RECOVERY

Part A & B= 40% of SAC Marks for Unit 3

Part A= 13%- 23 marks

Part B= 27%- 49 marks
PRACTICAL: Analysis energy systems, fatigue and recovery in netball
Introduction:

In a game of netball there are various positions. Each position possesses different movement patterns, speeds, intensities, energy system requirements and work to rest ratios. In this practical you will collect data relating to three netball positions; Centre (C), Wing Defence (WD) and Goal shooter (GS). The data collected will then be analysed in order to conclude dominant energy system/s used, energy system interplay, fatigue and recovery mechanisms for each p.

Aim:
To collect and analyse data relating to the relative contribution of energy systems, fatigue mechanisms and recovery strategies used in netball.
Equipment:
3 heart rate monitors, 1 video camera, 1 x netball, netball bibs, netball goal posts, netball court (indoor or outdoor), practical worksheets (with results tables), pens and paper.

Method:
· Three students will be selected to be the specific positions; Centre (C), Wing Defence (WD) and Goal Shooter (GS). 
· These selected students will wear heart rate monitors.
· 3 selected students will be in charge of collecting heart rate data; being from either the centre, goal defence or goal shooter.
· Another 3 students will be selected to gather intensity data relating to either the centre, goal defence and goal shooter.
· 1 student will be recording the game of netball, which will later be analysed in class.
· Note: work to rest ratios will be analysed and recorded in class when students watch the video recording.

· All other students will participate in the game of netball.
· The Netball game will run for a duration of 10 minutes,
· Heart rate will be recorded every minute: the centre, goal defence and goal shooter will call out their heart rate and selected data collectors will record the value in the results table.
· Using a stopwatch, those selected students collecting intensity data will observe their specific position and record intensity data relating to every 5 seconds for the duration of the 10 minutes. (Note: students can redo or go over this data when analysing the video recording to ensure that the correct data is recorded).
· Following the practical, as a class, the video recording will be analysed and work to rest ratio data will be recorded. This is also a good time to go over and refine the data already collected.
Results:

Analysis of intensity:

Heart rate
Heart rate recording table

	
	Centre (C)
	Wing Defence (WD)
	Goal Shooter (GS)

	Resting
	
	
	

	1 min
	
	
	

	2 min
	
	
	

	3 min
	
	
	

	4 min
	
	
	

	5 min
	
	
	

	6 min
	
	
	

	7 min
	
	
	

	8 min
	
	
	

	9 min
	
	
	

	10 min
	
	
	

	1 min Post 
	
	
	

	3 min Post 
	
	
	

	5 min Post
	
	
	

	Average heart rate during game 
	
	
	


Analysis of intensity

Key:  L=low (stationary/walk, M= medium (jog) H=high (run) V=very high (explosive movement/sprint)

Player: Centre (C)  

1-2 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


3-4 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


5-6 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


7-8 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


 9-10 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


Player: Wing Defence (WD)
1-2 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


2-3 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


4-5 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


6-7 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


 8-9 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


Player: Goal shooter (GS)
1-2 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


3-4 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


5-6 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


7-8 minute of play
	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


 9-10 minute of play

	Time (sec)
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	


Summary of intensity of each position

	Intensity
	Centre (C)
	Wing Defence (WD)
	Goal Shooter (GS)

	Low
	E.g. 4.5 mins
	
	

	Medium
	
	
	

	High
	
	
	

	Very High
	
	
	


Work Rest ratio

Centre (C)
	Time (secs)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Rest
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Wing Defence (WD)
	Time (secs)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Rest

(secs)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Goal Shooter (GS)
	Time (secs)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Intensity
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Rest (secs)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Work Rest Data

	
	Centre (C)
	Wing Defence (WD)
	Goal Shooter (GS)

	Work: Rest Ratio
	
	
	

	Longest work period
	
	
	

	Shortest work period
	
	
	

	Longest rest period
	
	
	


Note: After class, the teacher will gather all data and refine it. Overall Intensity percentages will be worked our regarding low, medium, high and very high, 

The data will then be summarised and put into a results sheet. This results sheet will be given to students the day before Part A of their SAC.

Practical adapted from (Malpeli et al. 2010, pp. 132-133, 216-217)

VCE PHYSICAL ECUATION
SAC: UNIT 3 – OUTCOME 2 LABORATORY ANALYSIS AND REPORT OF ENERGY SYSTEMS, FATIGUE & RECOVERY
PART A- RESULTS
	Figures
	
	
	
	
	
	
	
	
	
	

	Words
	
	
	
	
	
	
	
	
	
	


STUDENT NUMBER

STUDENT NAME: ____________________________________

TEACHER: _______________________________________

READING TIME: 10 MINS

WRITING TIME: 50 MINS

ALL students will have equal time to look over the SAC

Key skills you will be assessed on:

· Describe the interplay of the energy systems in different sporting activities using correct terminology
· Analyse and report on the relationship between energy systems and physical activities
· Explain the role that energy systems play in enabling activities to occur as well as their contribution to active and passive recovery
· Analyse the use of the 3 energy systems under varying conditions to identify multifactorial mechanisms associated with fatigue
· Compare suitable strategies used to counteract fatigue and promote optimal performance levels
Assessment conditions

Part A: RESULTS:  23 marks (13%)
Students are permitted to bring in class results given to them in regards to the practical ‘Analysing energy systems, fatigue and recovery in netball’ 
Question 1:  
Write up the Aim (1 mark), Equipment (1 mark) and Method of the practical ‘Analysis of energy systems, fatigue and recovery in netball’ in your own words (3 marks). (150-200 words)
(Total = 5 marks)

Results

Using the results data collected from the practical ‘Analysis of energy systems, fatigue and recovery in netball’, provide a graphical presentation in order to compare the netball positions 

Question 2

a) Using the graph paper provided, graph the resting, playing and recovery heart rates of the Centre (C), Wing Defence (WD) and Goal Shooter (GS) (4 marks)
b) Comment on the shape of the graph in relation to HR and energy systems being utilised by each player (100 words) (5 marks)
Total= 9 marks

Question 3

a) Using a bar graph, graph the intensity proportions (e.g. percentage of L, M, H, & VH) used by each netball positions (Centre, Wind Defence and Goal Shooter) during the game. (4 marks)
b) Explain the graph in relation to difference in percentages in intensities when comparing the different positions. (200 words) (5 marks)
Total = 9 marks
VCE PHYSICAL ECUATION
SAC: UNIT 3 – OUTCOME 2 LABORATORY ANALYSIS AND REPORT OF ENERGY SYSTEMS, FATIGUE & RECOVERY
PART B- DISCUSSION
	Figures
	
	
	
	
	
	
	
	
	
	

	Words
	
	
	
	
	
	
	
	
	
	


STUDENT NUMBER

STUDENT NAME: ____________________________________

TEACHER: _______________________________________

READING TIME:  10 MINS

WRITING TIME: 80 MINS

ALL students will have equal time to look over the SAC

Key skills you will be assessed on:

· Describe the interplay of the energy systems in different sporting activities using correct terminology
· Analyse and report on the relationship between energy systems and physical activities
· Explain the role that energy systems play in enabling activities to occur as well as their contribution to active and passive recovery
· Analyse the use of the 3 energy systems under varying conditions to identify multifactorial mechanisms associated with fatigue
· Compare suitable strategies used to counteract fatigue and promote optimal performance levels
Assessment conditions

Part B: DISCUSSION: 

49 marks (27%)
Answer the following discussion questions on the paper provided. You are permitted to use the data and results collected from the practical and the results from part A to aid in justifying your explanations.

Question 1

a) What is the predominant energy system utilised by the Centre (C), Wing Defence (WD) and Goal Shooter (GS)?  Use your knowledge of energy systems as well at the results collected from the practical and from part A to justify your answer. (9 marks)
b) Does the energy system rate of ATP production, capacity and contributions differ for different types of player (example: fixed versus mobile players. Discuss in terms of each playing position (5 marks) (350-400 words)
= 14 marks

Questions 2

Using the data and results collected from the practical as well as the results from part A, explain the energy system interplay of the Goal Shooter (GS) player, from the onset of exercise through to post game recovery. (8 marks) (150-200 words)
= 8 marks
Question 3

a) Discuss the main energy system and common cause of fatigue for a Centre player (C) (7 marks)
b) From your answer in part a, what strategy/ies (non-dietary or dietary) could the Centre employ in order to avoid the onset of fatigue and achieve improved performance? (5 marks) (250-300 words)
= 12 marks
Question 4

Compare and contrast the recovery strategies used by the Wing Defence and Goal Shooter playing positions in the practical. (2 marks)
Explain why these methods of recovery are beneficial to each particular playing position in relation to fatigue. Justify this answer by explaining recovery strategies that would be employed by each player and when they would be employed (i.e. before, during play, during a break). (8 marks) 

(250-300 words)
Conclusion

Write a conclusion based on the key findings and outcome of the practical. Make sure to relate it back to the aim. (5 marks) (150 words)
SAC 2: UNIT 3 – OUTCOME 2 ENERGY SYSTEMS, FATIGUE & RECOVERY (72 marks- 40%)

· Practical activity in which results are analysed and referred to in SAC 2 adapted from Malpeli et al. 2010, pp. 132-133)

· Discussion questions based on information from: Malpeli et al 2010, pp. 116-172)

SAC 2: UNIT 3 – OUTCOME 2 ENERGY SYSTEMS, FATIGUE & RECOVERY (72 marks- 40%)

Performance descriptors aligned with VCAA key knowledge and skills:

	SAC ELEMENT
	Key Skills and knowledge being assessed
	Performance descriptors
	Mark range
	Questions

	PART A

Aim equipment and method write up
	
	Student gives a comprehensive and detailed presentation of the aim, equipment and methods relating to the laboratory analysis and report of energy systems, fatigue and recovery  


	5
	Part A q 1

	
	
	Student provides a detailed presentation of the aim, equipment and methods relating to the laboratory analysis and report of energy systems, fatigue and recovery 
	4
	

	
	
	Student gives a general presentation of the aim, equipment and methods relating to the laboratory analysis and report of energy systems, fatigue and recovery
	3
	

	
	
	Student gives a brief presentation of the aim, equipment and methods relating to the laboratory analysis and report of energy systems, fatigue and recovery
	2
	

	
	
	Students displays little or no presentation of the aim, equipment and methods relating to the laboratory analysis and report of energy systems, fatigue and recovery
	0-1
	

	PART B: results presentation
	*Characteristics and interplay of the three energy systems (ATP-PC, anaerobic glycolysis, aerobic system) for physical activity, including rate of ATP production, the capacity and contribution of each energy system

*Students perform, observe, analyse and report on laboratory exercises designed to explore the relationship between the energy systems during PA

(VCAA 2010a, pp. 24-25)
	Student gives a comprehensive and detailed presentation of graphs, including axis titles and title of the graph


	8
	PART A qs 2a and 3a

	
	
	Student provides a mostly detailed presentation of graphs, including axis titles and title of the graph


	6-7
	

	
	
	Student provides an understandable presentation of graphs, including axis titles and title of the graph


	4-5
	

	
	
	Student provides some graphs with some missing axis labels or graph titles


	2-3
	

	
	
	Student provides poor presentation of graphs or no data presented
	0-1
	

	Part A

Comments of the results, linking to energy system and comparison between playing positions
	*Characteristics and interplay of the three energy systems (ATP-PC, anaerobic glycolysis, aerobic system) for physical activity, including rate of ATP production, the capacity and contribution of each energy system

*Students perform, observe, analyse and report on laboratory exercises designed to explore the relationship between the energy systems during PA

(VCAA 2010a, pp. 24-25)
	Student gives a comprehensive and detailed explanation of the graphs in relation to energy systems and comparison of playing positions 

	9-10
	PART A qs 2b and 3b



	
	
	Student gives a detailed explanation of the graphs in relation to energy systems and comparison of playing positions 

	6-8
	

	
	
	Student provides a sufficient explanation of the graphs in relation to energy systems and comparison of playing positions 

	4-5
	

	
	
	Student provides some explanation of the graphs in relation to energy systems and comparison of playing positions 
	2-3
	

	
	
	Student provides little or no explanation of the graphs in relation to energy systems and comparison of playing positions
	0-1
	

	PART B

Identification of the predominate energy system used in differing playing positions. 


	*Characteristics and interplay of the three energy systems (ATP-PC, anaerobic glycolysis, aerobic system) for physical activity, including rate of ATP production, the capacity and contribution of each energy system

*Students perform, observe, analyse and report on laboratory exercises designed to explore the relationship between the energy systems during PA

(VCAA 2010a, pp. 24-25)
	Student consistently use accurate, thorough and comprehensive explanations of how each position is related to the energy systems, using correct terminology
	12-14
	PART B question 1

	
	
	Student consistently uses thorough and comprehensive explanations of how each position is related to the energy systems, using correct terminology
	9-11
	

	
	
	Student provides a sound explanation of how each position is related to the energy systems, using correct terminology
	6-8
	

	
	
	Student provides a fundamental explanation of how each position is related to the energy systems, using correct terminology
	3-5
	

	
	
	Student identifies how each position is related to the energy systems, using correct terminology
	1-2
	

	
	*Characteristics and interplay of the three energy systems (ATP-PC, anaerobic glycolysis, aerobic system) for physical activity, including rate of ATP production, the capacity and contribution of each energy system

*Students perform, observe, analyse and report on laboratory exercises designed to explore the relationship between the energy systems during PA

(VCAA 2010a, pp. 24-25)
	Students consistently use accurate, thorough and comprehensive explanations of the interplay of the energy systems, using correct terminology
	8
	PART B Question 2

	
	
	Student consistently uses thorough explanations of the interplay of the energy systems, using correct terminology
	6-7
	

	
	
	Student provides a sound explanation of the interplay of the energy systems, using some correct terminology
	4-5
	

	
	
	Student provides a fundamental explanation of the interplay of the energy systems, using simple terminology
	2-3
	

	
	
	Student identifies some characteristics of the interplay of the energy systems
	1
	

	PART B

Explanation of the role of the aerobic energy system, its link to fatigue mechanisms. 

Providing a comprehensive comparison of active and passive recovery methods
	*Explain the multi-factorial mechanisms associated with fatigue during physical activity and sporting events resulting from the use of the three energy systems under varying conditions 

*Explain the role the energy systems play in enabling activities to occur as well as their contribution to active and passive recovery

*Compare and contrast suitable recovery strategies used to counteract fatigue and promote optimal performance levels

(VCAA 2010a, pp. 24-25)
	Student provides a thorough explanation of the aerobic energy system and links it to fatigue mechanisms in order to provide a comprehensive comparison of active and passive recovery methods
	10-12
	PART B question 3

	
	
	Student provides a well developed explanation of the aerobic energy system and links it to fatigue mechanisms in order to provide a well developed comparison of active and passive recovery methods
	7-9
	

	
	
	Student provides a general explanation of the aerobic energy system and links it to fatigue mechanisms in order to provide a general comparison of active and passive recovery methods
	5-6
	

	
	
	Student provides a brief explanation of the aerobic energy system and links it to fatigue mechanisms in order to provide a brief comparison of active and passive recovery methods
	3-5
	

	
	
	Student provides a limited explanation of the aerobic energy system and links it to fatigue mechanisms in order to identify active and passive recovery methods
	1-2
	

	PART B

Appropriate recovery strategies to counteract fatigue and improve performance
	*Compare and contrast suitable recovery strategies used to counteract fatigue and promote optimal performance levels

(VCAA 2010a, pp. 24-25)
	Student Justifies using a range of supportive evidence, of appropriate recovery strategies used to counteract fatigue and promote optimal performance 
	9-10
	PART B question 4

	
	
	Student justifies using supportive evidence, of appropriate recovery strategies used to counteract fatigue and promote optimal performance.
	7-8
	

	
	
	Student justifies using related evidence, of appropriate recovery strategies used to counteract fatigue and promote optimal performance.
	5-6
	

	
	
	Student lists appropriate recovery strategies used to counteract fatigue and promote optimal performance.
	3-4
	

	
	
	Student may list appropriate recovery strategies used to counteract fatigue and promote optimal performance
	1-2
	

	Conclusion
	
	Student provides an accurate thorough and comprehensive conclusion, clearly summarising all key findings and providing a clear link back to the aim 


	5
	Conclusion

	
	
	Student provides a thorough and comprehensive conclusion, summarising all key findings and providing a sufficient link back to the aim 


	4
	

	
	
	Student provides a sound conclusion, summarising all key findings and providing a link back to the aim 3


	3
	

	
	
	Student provides a fundamental conclusion, summarising all key findings and somewhat linking back to the aim
	2
	

	
	
	Student provides a little or no conclusion, summarising all key findings and does not link their conclusion back to the aim
	0-1
	


(Performance descriptors sourced and modified from VCAA 2010c, p. 13)
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