From Study Design to Course Plan: Units 1 & 2.  An example
There are a number of choices as to how the Areas of Study and Detailed Studies can be linked and sequenced.  

In this example the Detailed Studies: “Energy from the nucleus” and “Investigations: Sustainable energy sources” have been chosen to explore the context of “Solutions to Climate Change”.  Links to the core Areas of Study can also be established to enhance this context.
This context could be a focus in material used to promote Year 11 Physics to prospective Year 10 students.

Practical investigations

The practical investigations to be done Units 1 and 2 can focus on the efficiency of various energy transformation technologies.

In Unit 1 Electricity the dot point “investigate practically the operation of simple circuits containing resistors, variable resistors, diodes and other non-ohmic devices” suggests that students do a range of practical activities that use the concepts and relationships mentioned in earlier dot points.  Such practical activities could include some or all of the following:
· Performance of a solar cell or panel in which students measure the voltage output and current under a variety of resistive load and light conditions.  The light conditions could be natural or artificial and the angle of inclination could also be investigated.
· The performance of wind powered generator when driven by a fan, i.e. a propeller attached to a DC motor acting as a DC generator connected to a resistive load. 
· Comparison of the light output, as measured by a luxmeter, from an LED and an incandescent 6V globe.  Measurement of voltage and current can give some measure of relative efficiency 
· Performance of a model hydroelectric generator. See NZ site for a working model  http://www.vuw.ac.nz/scps-demos/demos/Circuits_and_Electromagnetism/HydroelectricGenerator/Hydroelectric.htm 

In Unit 2 Motion the dot points “analyse energy transfers and transformations using an energy conservation model including transfers between: gravitational potential energy near Earth’s surface, mgΔh, and kinetic energy, ½mv2;” and “analyse rate of energy transfer, power, P = E/t;” suggest that students do a range of practical activities that could include:
· Efficiency of a model hydroelectric generator as in Unit 1 Electricity, but considered from the point of view of the transformation of gravitational potential energy into kinetic energy and that into electrical energy.

· Efficiency of a DC Motor in lifting a known mass through a fixed distance in a measured time.  This is an important aspect as energy is lost in the transformation of electrical energy into mechanical energy.
Assessment

Assessment tasks at the end of the year could involve some comparative evaluation of alternative solutions to the problem posed by climate change.  Multimedia and poster presentations to junior audience would enhance the subject’s appeal.

A Sample Course Plan
Unit 1: Electricity

	Weeks
	Key Knowledge and Skills 
	Activities

	
	Concepts Summary
	Action
	

	1.0
	1.  Charge, current, potential difference, energy and power 
	apply
	Experiment with simple circuits.  Measure V and I.  Infer aspects of charge movement and Energy transfer.
Role play with smarties.

	0.5
	2.  Mathematical relationships
	analyse
	Do lots of problems

	0.5
	3.  Resistance and resistors in series and parallel
	model
	Measure voltages and currents of individual resistors as well as the combinations to discover relationships.
Measure resistors with multimeter to confirm relationships.
CUPs activities 8, 9

	0.5
	4.  Car and household electrical systems as simple DC circuits
	model
	Investigate a Wiring in a House Demonstration Board’.

	
	5.  Household electricity: fuses, etc.
	model
	

	0.3
	6.  Electric shock
	identify
	Discuss risks and safety features

	1.0
	7.  Simple circuits containing ohmic and non-ohmic devices
	investigate
	Investigate experimentally various circuit elements.
Dissect a household appliance

	0.2
	8.  Kilowatt-hour
	convert
	Analyse and interpret domestic power bills with and without PV panels

	
	9.  Risk in use of equipment
	evaluate
	Covered in previous activities

	
	10. Safe and responsible practices
	identify and apply
	Covered in previous activities

	1.5
	Experimental investigation
	
	Investigation with at least one independent variable and at least partly student designed

	0.5
	Revision, Test and SAC
	
	


Total: 6 weeks

Nuclear and radioactivity physics

	Weeks
	Key Knowledge and Skills
	Activities

	
	Concepts Summary
	Action
	

	0.5
	4.  Origin of  and  radiation and particle model of nucleus

5.  Detection and properties of  and  radiation
	apply 
describe
	Demo: radioactive sources

Marshmallow nuclei: http://www.lbl.gov/abc/marsh-nuclei/pdf-dwnlds/marsh-whole.pdf

	0.2
	1.  Stability of nuclei
	explain
	Take the particle tour

http://particleadventure.org/

	0.6
	2.  Radioactive decay in terms of a half-life

3.  Radioactive decay as random with mathematical modelling.
	describe

model
	Prac: half-life of dice,

Prac: half-life of a radioactive source

	0.3
	8.  Nuclear transformations of  and  radiation
9.  Decay series diagrams
	explain

analyse
	Research a decay chain.

	0.3
	10. Natural and artificial isotopes
	describe
	

	
	11. Neutron absorption as a means of producing radioisotopes
	describe
	Research one reactor produced radioisotope and one cyclotron produced radioisotope

	0.3
	6.  Effects of  and  radiation on humans

7.  Effects of ionising radiation on living things

13. Risks for livings things and/or the environment
	describe

describe

describe
	Worksheet: Calculate your own exposure


	0.4
	12.  Sources of bias and error in media articles
	identify
	Evaluate some submissions to the UMPNER inquiry

	0.4
	Revision, Test, Assessment
	
	


Time: 3 weeks

Energy from the nucleus

	Weeks
	Key Knowledge and Skills
	Activities

	
	Concepts Summary
	Action
	

	0.5
	1.  Structure of the atom including nuclear particles, forces and stability
	apply
	

	0.5
	4.  Nuclear fission reactions of U235 and Pu239
2a  Energy balance of fission reactions
	explain

describe
	Marshmallow nuclei: http://www.lbl.gov/abc/marsh-nuclei/pdf-dwnlds/marsh-whole.pdf

	0.3
	5.  Neutron absorption in U238 to form Pu239
	describe
	

	0.6
	6.  Fission chain reactions, criticality, and neutron absorption and moderation
	explain
	Control the nuclear power plant (Interactive online demonstration: 
http://www.ida.liu.se/~her/npp/demo.html
A nuclear power plant simulator game

http://www.ae4rv.com/games/nuke.htm

	0.3
	7.  Energy transfers and transformation for power generation
	describe
	

	0.5
	8.  Risks and benefits of nuclear energy
	evaluate
	Research how 3rd generation reactors differ

	0.4
	2b. Energy balance in fusion reactions 
	describe 
	

	0.5
	3.  Nuclear fusion, conditions and energy released
	explain
	Research the feasibility of a fusion reactor

	0.4
	Revision, Test, Assessment
	
	


Total 4 weeks

Wave-like properties of light

	Weeks
	Key Knowledge and Skills
	Activities

	
	Concepts Summary
	Action
	

	2.0
	3.  Behaviour of light using ray diagrams including reflection, refraction and total internal reflection
	investigate and analyse
	Round robin of practical activities of the properties of light.

	0.3
	1.  Transverse waves
	describe
	Demo: Types of waves

	0.3
	2.  Wave equation
	calculate
	

	0.4
	4.  Light using a wave model and a particle model
	describe
	Demo: Microwave apparatus

	0.4
	6.  Wave model and particle model in describing reflection and refraction
	compare

	

	0.3
	5.  Polarisation of light and relation to transverse model
	explain
	Demo: Polarisation of Light

	0.3
	7.  Visible light as part of em spectrum traveling at c
	identify
	

	0.3
	9. Colour dispersion in terms of refraction of components of white light
	explain
	Demo: Dispersion

	0.3
	8.  Colour components of white light as different frequencies
	describe
	Demo: Colour effects due to interference, etc

	
	10. Safe and responsible practices
	identify and apply
	

	0.4
	Revision, Tests, Assessment
	
	


Total 5 weeks

Movement

	Weeks
	Key Knowledge and Skills 
	Activities

	
	Concepts  Summary (Not necessarily in teaching order)
	Action
	

	1.5
	2.  Graphical and mathematical analysis including equations of motion
3.  Graphical analysis of non-uniform motion
	Analyse
analyse
	Various practical activities including timers, motion sensors.

Do lots of problems
CUPs activities 1, 2, 4

	0.2
	1.  Vectors and scalars
	identify
	Problem solving techniques

	0.2
	4.  Effect of force as defined by Aristotle et al
	compare
	

	0.2
	5.  Change in motion resulting from a force
	describe
	CUPs activity 5

	0.2
	6.  Weight as a force through centre of mass
	model
	

	0.5
	7.  Free body diagrams
	model
	Predict and explain forces in various situations

	1.0
	8.  Newton’s three laws of motion
	apply
	3rd law, then 1st, then 2nd law.

CUPs activities 3, 7

Investigate experimentally 2nd law

	0.4
	9.  Vector addition and components of forces
	apply
	

	0.4
	10. Work, force vs distance graphs
	apply
	

	0.3
	11. Hooke’s Law
	analyse
	

	1.5
	12. Energy transfers and transformations including GPE, KE and EPE
	analyse
	Use various problems/situations. Experimentally confirm conservation of energy (e.g. in a spring)
CUPS activity 11

	0.2
	13. Rate of energy transfer, power
	apply
	

	0.2
	14. Momentum
	apply
	

	0.4
	15. Action of net force causes change in momentum
	describe
	CUPs activity 12

	0.4
	16. Impulse in elastic collisions
	analyse
	Investigate momentum transfer in collisions, e.g air track

	
	17. Practical investigations
	apply
	Investigation with at least one independent variable with increasing responsibility by the student for the design.

	
	18. Safe and responsible practices
	identify and apply
	

	0.4
	Revision, Test and SAC
	
	


Total 8 weeks

Investigations: Alternative energy sources

	Weeks
	Key Knowledge and Skills 
	Activities

	
	Concepts Summary
	Action
	

	0.1
	1. sustainable and renewable
	explain
	

	0.3

	2. Different renewable energy sources

   Investigate one renewable source
	compare

investigate
	Library research

	0.3
	3. The potential of the chosen system
	analyse
	Library research, use data from a real systems

	0.3
	4.  Investigation of energy transfer processes of the chosen system
	design
	Model part or aspects of the system

	1.7
	5.  Energy transfer and transformation processes
	analyse
	Build a model of the system, measure energy in and out

	0.2
	6.  Efficiency of the chosen system
	calculate
	See above

	0.3
	7.  Operation of the system
	describe
	See above

	0.2
	8.  The model in relation to real life application
	evaluate
	Extrapolate to commercial scale

	0.2
	9.  Sources to evaluate the risk of the use of an energy supply system
	interpret
	

	0.1
	10. Safe and environmentally responsible practices
	identify and apply
	

	0.3
	Revision, Test and SAC
	
	


Total 4 weeks

