Pump up the Power!
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Term 4 

Rationale

Pump up the Power! is an open-ended, problem solving unit, based on Blake Education’s unit Power, by Timothy Tuck. It uses the theme of survival on an alien planet to expand students’ awareness of different sources of energy and power. Students will be asked to investigate ways power can be extracted from the environment and transferred and transformed into a useful form. Class groups will be given opportunities to conduct investigations into possible energy sources.

Resources
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· Timothy Tuck (2000) Power, Blake Education.

· Office of Sustainable Energy and Department of Mines and Energy (2000) Power for a Sustainable Future, accessEd, Education Queensland.

· Saving Hieronymus – video and resource package

· Queensland Electricity Industry, Powerwise, resource packages for Years 4-5 (yellow folder) and Years 6-7 (blue folder)

Web sites

· Industry Science Resource: Virtual Coal Library

http://www.isr.gov.au/resources/coal_vl/education.html
Includes a huge collection of sites with fact sheets, activities and classroom lessons on coal and coal production. 

· Global Warming Games

http://www.enviroweb.org/edf/games/index.html
A series of online games which provide an interesting way for students to learn about global warming.

· Electric Universe
http://cipco.electricuniverse.com/eu/louie/default.html
Lesson plans and experiments involving chemistry and electricity.

Unit Outcomes

	Organiser
	Lower
	Middle
	Upper

	SOSE-Systems, Resources and Power

	Interactions between ecological and other systems
	1.1 Students identify how elements in their environment meet their needs and wants. 


	2.1 Students investigate the origins and processing of a familiar product to describe relevant conservation strategies.
	3.1 Students make inferences about interactions between people and natural cycles, including the water cycle.
	4.1 Students outline how Australian industries link to global economic and ecological systems.

	Economy and Business
	1.2 Students create representations that identify and challenge stereotypes about work roles.
	2.2 Students create a representation of   various people and resources involved in production and consumption of familiar goods and services.
	3.2 Students create a representation of occupational specialisation and interdependence in an industry from the past, present or future.
	4.2 Students plan and manage an enterprise that assists a community or international aid project.



	Participating and decision-making
	1.3 Students monitor their personal abilities and limitations in cooperative work and play, to identify goals for social development.
	2.3 Students enact a simple enterprise  to identify their own and others’ strengths and weaknesses.


	3.3 Students apply the principles of democratic decision-making in cooperative projects.

	4.3 Students enact democratic processes in familiar settings using knowledge of representative government.



	Citizenship
	1.4 Students describe practices for fair, sustainable and peaceful ways of sharing and working in a familiar environment.
	2.4 Students analyse information about their own and others’ rights and responsibilities in various settings.
	3.4 Students describe simply the basic principles of democracy and citizenship from ancient to modern times.
	4.4 Students present comparisons of government and citizenship in pre- and post-Federation Australia.

	Access to Power
	1.5 Students discuss strategies that assist them to overcome situations that limit them.
	2.5 Students devise possible solutions to problems people may have in accessing resources.
	3.5 Students explain the values associated with familiar rules and laws.
	4.5 Students classify values that underpin campaigns and organisations associated with human or environmental rights.

	Science - Science and Society

	Science as a way of knowing 
	1.2 Students collect information about natural phenomena and recognise that some ways of collecting information are more appropriate than others in different situations.
	2.2 Students identify some ways scientists think and work.


	3.2 Students recognise the need for quantitative data when describing natural phenomena.


	4.2 Students use the elements of a fair test when considering the design of their investigations. 



	Science - Natural and Processed Materials

	Properties and Structure of materials
	1.1 Students describe observable properties of familiar materials (including solids and liquids).


	2.1 Students group materials on the basis of properties (including solubility, texture and hardness).


	3.1 Students examine and describe the smaller visible parts of common materials and relate these to the properties of the materials.
	4.1 Students collect information and propose ideas to explain the properties of materials in terms of each material’s underlying structure.

	Interactions between materials
	1.2 Students describe observable changes (including change of state) that occur in materials.


	2.2 Students recognise ways in which changes in properties of familiar materials occur (including temperature change and magnetism).
	3.2 Students compare properties of materials before and after physical and chemical changes.

Materials can change from one form to another.
	4.2 Students identify patterns in the types of change that take place in materials.

Changes in materials can be predicted and controlled.

	Uses of Materials
	1.3 Students look for alternative ways that familiar materials can be used.


	2.3 Students explain why common materials are used in particular situations.


	3.3 Students collect information to illustrate how combining different materials influences their usefulness.
	4.3 Students examine and assess ways that materials can be changed to make them more useful.



	Science – Energy and Change

	Energy Changes
	1.2  Students identify the effects of energy in their daily lives.
	2.2  Students identify and describe forms of energy in their community (including heat and energy of movement).
	3.2  Students identify forms of energy (including electrical and sound energy) and describe the effects and  characteristics of those different forms.
	4.2  Students collect and present information about the transfer and transformation of energy (including potential and kinetic energy).

	Using and Abusing Energy
	1.3 Students make links between the way they use energy and the immediate source of that energy.
	2.3 Students illustrate the ways that energy is used in their community.
	3.3 Students identify different ways of obtaining energy.
	4.3 Students present alternative ways of obtaining and using energy (including energy from the sun and fossil fuels) for particular purposes.

	HPE - Promoting Health

	Risk and Safety
	1.3. Students decide which people and things make environments and activities safe.


	2.3. Students propose and demonstrate ways to promote personal safety and the safety of others.


	3.3. Students identify potentially hazardous situations and demonstrate actions to respond to unsafe and emergency situations.
	4.3. Students propose ways of responding to situations and behaviours that are unsafe, harmful or risky, after assessing options and consequences.


Possible Learning Sequence

	ORIENTATING PHASE

	Activities
	Groupings
	Resources

	Introduction to unit – role play crash landing on an alien planet
	Whole class
	· Imagination

· props for role play

	Electricity dependency - Brainstorm

What would happen if we have a blackout/no electricity?

What are the main sources of energy used to power generators?
	Whole class
	· Blackboard


	ENHANCING PHASE

	Activities
	Groupings
	Resources

	Power to the people 

Investigate how energy can be obtained.

· Water (hydro)

· Solar 

· Geothermal

· Wind

· Bio-energy

· Waves (tidal)
	Small groups
	· Equipment for investigations

· Worksheets – BLM 3-9, Power
· Fact sheets, Power for a Sustainable Future.

	Compare renewable and non-renewable energy sources.
	Whole class/ individuals
	· Worksheets, Power for a Sustainable Future.

	Consequences of obtaining and using energy

· Greenhouse effect

· Climate change
	Whole class/ individuals
	· Video - Saving Heironymus 


	SYNTHESISING PHASE

	Activities
	Groupings
	Resources

	Power is restored – help is on its way!

Decide on a suitable power source to enable the spacecraft’s generator to operate again. Groups design, make and appraise a model of their power generator and present their findings to the rest of the class.
	Small groups
	· Results from investigations

· Equipment for construction
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Teacher Comments:

Outcomes Checklist: 

Use this grid, in conjunction with the elaborations from the School Curriculum Program, as a checklist to determine this students’s level of achievement for each organiser.

	Organiser
	Lower
	Middle
	Upper

	SOSE-Systems, Resources and Power

	Interactions between ecological and other systems
	1.1 Students identify how elements in their environment meet their needs and wants. 


	2.1 Students investigate the origins and processing of a familiar product to describe relevant conservation strategies.
	3.1 Students make inferences about interactions between people and natural cycles, including the water cycle.
	4.1 Students outline how Australian industries link to global economic and ecological systems.



	Economy and Business
	1.2 Students create representations that identify and challenge stereotypes about work roles.
	2.2 Students create a representation of   various people and resources involved in production and consumption of familiar goods and services.
	3.2 Students create a representation of occupational specialisation and interdependence in an industry from the past, present or future.
	4.2 Students plan and manage an enterprise that assists a community or international aid project.



	Participating and decision-making
	1.3 Students monitor their personal abilities and limitations in cooperative work and play, to identify goals for social development.
	2.3 Students enact a simple enterprise  to identify their own and others’ strengths and weaknesses.


	3.3 Students apply the principles of democratic decision-making in cooperative projects.

	4.3 Students enact democratic processes in familiar settings using knowledge of representative government.



	Citizenship
	1.4 Students describe practices for fair, sustainable and peaceful ways of sharing and working in a familiar environment.
	2.4 Students analyse information about their own and others’ rights and responsibilities in various settings.
	3.4 Students describe simply the basic principles of democracy and citizenship from ancient to modern times.
	4.4 Students present comparisons of government and citizenship in pre- and post-Federation Australia.

	Access to Power
	1.5 Students discuss strategies that assist them to overcome situations that limit them.
	2.5 Students devise possible solutions to problems people may have in accessing resources.
	3.5 Students explain the values associated with familiar rules and laws.
	4.5 Students classify values that underpin campaigns and organisations associated with human or environmental rights.

	Science - Science and Society

	Science as a way of knowing 
	1.2 Students collect information about natural phenomena and recognise that some ways of collecting information are more appropriate than others in different situations.
	2.2 Students identify some ways scientists think and work.


	3.2 Students recognise the need for quantitative data when describing natural phenomena.


	4.2 Students use the elements of a fair test when considering the design of their investigations. 



	Science - Natural and Processed Materials

	Properties and Structure of materials
	1.1 Students describe observable properties of familiar materials (including solids and liquids).


	2.1 Students group materials on the basis of properties (including solubility, texture and hardness).


	3.1 Students examine and describe the smaller visible parts of common materials and relate these to the properties of the materials.
	4.1 Students collect information and propose ideas to explain the properties of materials in terms of each material’s underlying structure.

	Interactions between materials
	1.2 Students describe observable changes (including change of state) that occur in materials.


	2.2 Students recognise ways in which changes in properties of familiar materials occur (including temperature change and magnetism).
	3.2 Students compare properties of materials before and after physical and chemical changes.

Materials can change from one form to another.
	4.2 Students identify patterns in the types of change that take place in materials.

Changes in materials can be predicted and controlled.

	Uses of Materials
	1.3 Students look for alternative ways that familiar materials can be used.


	2.3 Students explain why common materials are used in particular situations.


	3.3 Students collect information to illustrate how combining different materials influences their usefulness.
	4.3 Students examine and assess ways that materials can be changed to make them more useful.



	Science – Energy and Change

	Energy Changes
	1.2  Students identify the effects of energy in their daily lives.
	2.2  Students identify and describe forms of energy in their community (including heat and energy of movement).
	3.2  Students identify forms of energy (including electrical and sound energy) and describe the effects and  characteristics of those different forms.
	4.2  Students collect and present information about the transfer and transformation of energy (including potential and kinetic energy).

	Using and Abusing Energy
	1.3 Students make links between the way they use energy and the immediate source of that energy.
	2.3 Students illustrate the ways that energy is used in their community.
	3.3 Students identify different ways of obtaining energy.
	4.3 Students present alternative ways of obtaining and using energy (including energy from the sun and fossil fuels) for particular purposes.

	HPE - Promoting Health

	Risk and Safety
	1.3. Students decide which people and things make environments and activities safe.


	2.3. Students propose and demonstrate ways to promote personal safety and the safety of others.


	3.3. Students identify potentially hazardous situations and demonstrate actions to respond to unsafe and emergency situations.
	4.3. Students propose ways of responding to situations and behaviours that are unsafe, harmful or risky, after assessing options and consequences.


Sample Report Card

Unit:: 
Pump up the Power! 




Name:


Teacher:

Due Date:

	Descriptor
	Achievement Level
	Comment

	
	1
	2
	3
	4
	

	Studies of Society and the Environment

	Interactions between ecological and other systems
	
	
	
	
	

	Economy and Business
	
	
	
	
	

	Participating and decision-making
	
	
	
	
	

	Citizenship
	
	
	
	
	

	Access to Power
	
	
	
	
	

	Science

	Science as a way of knowing 
	
	
	
	
	

	Properties and Structure of materials
	
	
	
	
	

	Interactions between materials
	
	
	
	
	

	Uses of Materials
	
	
	
	
	

	Energy Changes
	
	
	
	
	

	Using and Abusing Energy
	
	
	
	
	

	Health and Physical Education

	Risk and Safety
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Report Explanation

	
	Student proficiently and consistently achieves this outcome.
	Levels 1 & 2 – Students in Years 1-3 generally operate in these levels

	
	
	

	
	Student is developing well towards this outcome.
	Level 3 – Students in Years 4-5 generally operate at this level.

	
	
	

	
	Student is beginning to develop proficiency with this outcome.
	Level 4 – Students in Years 6-7 generally operate at this level.


EVALUATION OF UNIT OF WORK

	THE UNIT OF WORK

	MOSTLY
	SOMETIMES
	SELDOM
	IDENTIFIED NEEDS FOR FUTURE ACTION

	- was successful,

- was easy to follow,

- catered for the needs of all pupils in the class,

- maintained children’s interest,

- integrated with other key learning areas,

- caters for the explicit teaching of the genre,

- was well sequenced,

- used a variety of teaching strategies,

- used a variety of resources,

- included a range and balance of assessment techniques,

- would be suitable to plan future units on, 

- fits within the framework established within the school curriculum program.
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