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Internal Assessment Resource

Physics Level 3
	This resource supports assessment against:

Achievement Standard 91525

Demonstrate understanding of Modern Physics 

	Resource title: Nuclear fusion by 2030

	3 credits

	This resource:

· Clarifies the requirements of the Standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	March 2013 Version 2
To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-03-2013-91525-02-6248

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.
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Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Physics 91525. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the Standard and assessing students against it.

Context/setting

You are to write a report that provides information to the Prime Minister’s Chief Science Advisor. Your report should explain the physics behind nuclear fusion, and discuss whether nuclear fusion reactors may be an option for New Zealand.
Conditions
Students may collaborate on their research and conduct any relevant experiments, but final reports are to be written individually and be entirely the student’s own work, with the possible exception of collectively gathered results/data. 

When writing their reports, the students should have access to whatever materials or resources they choose. 
Resource requirements

Students need access to a range of information sources.

The students themselves do not need to research all the information – this is a decision based on your teaching and learning programme.

Resources may include science magazines, and science Internet sites such as: 

http://www.howstuffworks.com/
http://en.wikipedia.org/wiki/Main_Page
http://www.ted.com/talks/lang/eng/steven_cowley_fusion_is_energy_s_future.html.
Additional information 

None.
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	Achievement
	Achievement with 
Merit
	Achievement with Excellence

	Demonstrate understanding of Modern Physics.
	Demonstrate in-depth understanding of Modern Physics.
	Demonstrate comprehensive understanding of Modern Physics.


Student instructions 

Introduction

This assessment activity requires you to write a report for your local council about the physics of producing power using nuclear fusion.

Your teacher will provide guidance on how long you have to complete your report.  You may have your notes or other resources with you as you write.

Teacher note: This Achievement Standard is about understanding, not speed.

Also you may wish to consider an alternative process for assessing student understanding, for example, a report or presentation written over time.

You will be assessed on the depth and comprehensiveness of your explanation of the relevant physics concepts and principles and your discussion of the potential future use of nuclear power in New Zealand.

Task

Research the subject. You may do this research collaboratively, but your final report will be your own individual work.

Write your report. In it, explain clearly the physics concepts and principles at work in a nuclear fusion power generator. Explain also how these concepts and principles work in conjunction with each other to create energy.

Based on the physics, discuss the potential of nuclear power as a future energy source for New Zealand. 

Conclude your report with a recommendation(s) to the local council. They should be well supported by your earlier explanations of the relevant physics.

Assessment schedule: Physics 91525 Nuclear fusion by 2030
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student demonstrates understanding of Modern Physics by showing an awareness of how physics concepts and principles relate to the use of nuclear fusion in power generation.

Evidence will typically include:

· a description of the nuclear fusion reaction
· a description of Coulombic repulsion between nuclei
· a description of binding energy and mass deficit
· the energy formula relating the mass loss to the energy gained.
Diagrams should be included where relevant.
The examples above are indicative of the evidence that is required.


	The student demonstrates in-depth understanding of Modern Physics by giving explanations for the physics concepts and principles that relate to the use of nuclear fusion in power generation.

Evidence will typically include:
· explanation of the requirements for high temperatures to be used
· explanations of the types of containment systems that would need to be used
· detailed explanations of the fusion process and the physics of how it works

· discussion of the use of nuclear fusion and its advantages/disadvantages as a future source of energy in New Zealand.

Diagrams should be included where relevant.
The examples above are indicative of the evidence that is required.

	The student demonstrates comprehensive understanding of Modern Physics by giving explanations for the physics concepts and principles that relate to the use of nuclear fusion in power generation, and how these connect with each other.
Evidence of comprehensive understanding could also include, for example: 
· consideration of the physics of the environmental impact of nuclear fusion compared to current alternatives

· the physics of how improved technologies have had an impact on the potential viability of nuclear fusion.
Diagrams should be included where relevant.
The examples above are indicative of the evidence that is required.


Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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