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Internal Assessment Resource

Physics Level 3
	This resource supports assessment against:

Achievement Standard 91527

Use physics knowledge to develop an informed response to a socio-scientific issue 

	Resource title: Should New Zealand remain ‘nuclear power’ free?

	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
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-12-2012-91527-01-6250

	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.


Internal Assessment Resource 
Achievement Standard Physics 91527: Use physics knowledge to develop an informed response to a socio-scientific issue

Resource reference: Physics 3.7A

Resource title: Should New Zealand remain ‘nuclear power’ free?
Credits: 3

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 91527. 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 

This activity requires students to research and use physics knowledge to develop an informed personal response to New Zealand remaining free of nuclear power, and identify possible action(s) by themselves and/or society.

Conditions 

Students will be working individually. This assessment task will take <<insert time>> of both in-class and out-of-class.

Select a timeframe that suits you and your students. Consider the format of the assessment and ensure they have enough time to complete the task.

Resource requirements 

You may provide some of the resource material (for students to select relevant information from) for students. For example: paper copies of articles, web links, videos, books from the National Library of New Zealand, and guest speakers. Some access to computers and the Internet is recommended. 
Additional information

To produce an informed response, students should process knowledge from a range of sources, selecting relevant ideas and integrating them to produce their article. The research logbook will enable you to see this processing and integration. For a comprehensive response the logbook may provide evidence of evaluation of the different sources.

Referencing is not a requirement of the standard, although some form of referencing will assist you with your authenticity procedures and may be evidence of integration.
Internal Assessment Resource 
Achievement Standard Physics 91527: Use physics knowledge to develop an informed response to a socio-scientific issue

Resource reference: Physics 3.7A
Resource title: Should New Zealand remain ‘nuclear power’ free?
Credits: 3

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Use physics knowledge to develop an informed response to a socio-scientific issue.
	Use physics knowledge to develop an informed and reasoned response to a socio-scientific issue.
	Use physics knowledge to develop an informed and comprehensive response to a socio-scientific issue.


Student instructions 

Introduction 

In 1987, New Zealand enacted legislation declaring it to be a ‘Nuclear Free Zone’ with respect to nuclear weapons and nuclear-propelled vessels. Some people consider New Zealand’s nuclear free stance to be integral to our ‘clean, green’ image. However, there is no legislation prohibiting nuclear power stations in New Zealand, and other people argue that nuclear power is a cheaper, more sustainable way to get electricity and less damaging to the environment than coal-fired power stations.

In this assessment you will produce an informed position piece (article) for the editorial pages of a newspaper that states whether New Zealand should have a nuclear power station. You must include in the article actions that should be taken as a result of your informed position. 
Teacher notes: 
Other suitable contexts to research could be: energy efficiency, global warming, wind and/or other renewable energies, nano-technology, building in earthquake-prone areas.
Select a format for the assessment that suits you and the students. You may provide a range of choices of format: speech, brochure, video, website.
You will work individually to complete this task over a period of <<insert time>>.This includes in-class and out-of-class time. Your teacher may provide you with extra resource material and/or suggest relevant information sites or possible new directions for your research.

You will be assessed on the comprehensiveness of your response.
Teacher note: Select a timeframe that suits you and your students ensuring they have enough time to complete the assessment. Specify milestone points to monitor progress and a due date.

You will need to keep a research logbook and hand this in with your article. The logbook will contain all your notes, references, article outlines or plans, drafts of paragraphs, comments on the validity, bias or purpose of resources, and so on.

Teacher note: Identify any relevant supporting material you wish students to hand in.

Task 

Conduct research on electrical energy generation using nuclear power. Develop an informed personal response to the issue of New Zealand remaining nuclear power free based on the physics knowledge.

The format of your response is an opinion article for the editorial pages of a newspaper.

To prepare for this article you will research and explain the key physics ideas relating to electrical energy generation using nuclear power, identifying the potential benefits and risks to New Zealand. The benefits and risks may be related to economic, ethical, biological, or environmental factors.
Teacher note: Select a format for the assessment that suits you and the students. You may provide a range of choices of format: speech, brochure, video, or website.
Keep a research log book (or folder/electronic record). All your research notes, outlines, drafts, and so on must be kept in this log book. You need to date your work and reference your sources as you take notes. Hand in your log book with your final article.

In your article:

· provide key physics knowledge that includes:

· key physics concepts and processes that relate to electrical energy generation through the use of nuclear power

· physics and social implications – the benefits and risks (for example, economic, ethical, biological or environmental) of nuclear power in New Zealand

· use the key physics knowledge you have gathered to state your personal position and recommended action(s) about New Zealand remaining nuclear power free
· justify your position and action(s) by providing supporting evidence to explain why you chose your position and action(s)

· analyse and prioritise the physics knowledge used to justify your position and recommended action(s). This may include:

· comparing the significance of implications of the issue on individuals and society

· considering the likely effectiveness of identified action(s)

· commenting on sources and information, considering ideas such as validity (date, peer reviewed, scientific acceptance), bias (attitudes, values, beliefs), weighing up how science ideas are used by different groups.

Resources

Some suggested web pages:

http://www.nzhistory.net.nz/politics/nuclear-free-new-zealand/nuclear-free-zone
http://hyperphysics.phy-astr.gsu.edu/hbase/nucene/fiscon.html#c1
https://sitn.hms.harvard.edu/sitnflash_wp/2011/06/nuclear-chemistry-lessons-from-the-fukushima-daiichi-disaster/
http://www.nytimes.com/interactive/2011/03/12/world/asia/the-explosion-at-the-japanese-reactor.html?ref=asia
http://www.youtube.com/watch?v=MSFgmLW1Crw&feature=related (how a pressurised reactor works video)

http://www.youtube.com/watch?v=LTnfXLws40Q&feature=related (how nuclear power works video)

http://www.nzherald.co.nz/politics/news/article.cfm?c_id=280&objectid=10794288
http://grist.org/energy-policy/2011-03-15-pro-japans-terrible-disaster-is-no-reason-to-stop-building-nucle/
http://www.nytimes.com/2011/10/11/business/energy-environment/after-fukushima-does-nuclear-power-have-a-future.html?pagewanted=all
http://www.legislation.govt.nz/act/public/1987/0086/latest/DLM115116.html
http://www.greenpeace.org/new-zealand/en/campaigns/nuclear/nuclear-free-nz/
Assessment schedule: Physics 91527 Should New Zealand remain ‘nuclear power’ free?

	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student uses physics knowledge to develop an informed response to a socio-scientific issue.  Evidence at this level  involves explaining the key physics relating to the socio-scientific issues and using this to present a personal position, including proposing action at a personal or societal level.
For example, in the context of “Should New Zealand remain nuclear free”, a student who achieves could include the following:

· a description of the fission process in nuclear power stations
· a description of how the fission reaction generates power in the nuclear power station
· a description of the waste materials and relevance of the materials’ half-life
· a description of the potential issues from nuclear containment failures
· a description of the amount of energy produced (per kg of fuel) 
· a personal position and course of action for keeping/or not keeping New Zealand nuclear free, based on the physics descriptions above.
The examples above relate to only part of what is required, and are just indicative.


	The student uses physics knowledge to develop an informed and reasoned response to a socio-scientific issue.  
 Evidence at this level involves explaining how or why the key physics relate to the socio-scientific issues and using this to justify a personal position, and explaining why the proposed actions have been chosen.
For example, in the context of “Should New Zealand remain nuclear free”, a student who achieves at the merit level could include the following:
· an explanation of the fission process in nuclear power stations
· an explanation of how the fission reaction generates power in the nuclear power station
· an explanation of the waste materials and relevance of the materials’ half-life and the social implications of this
· an explanation of the short-term and long-term potential issues from nuclear containment failures

· a comparison of the amount of energy produced by nuclear and other sources of energy (per kg of fuel) 
· a justification of a personal position and course of action for keeping/or not keeping New Zealand nuclear free, based on the explanations of the key physics ideas above.
The examples above relate to only part of what is required, and are just indicative.
	The student uses physics knowledge to develop an informed and comprehensive response to a socio-scientific issue.  
Evidence at this level involves linking ideas to provide a coherent picture of the physics that is relevant to the socio-scientific issues, and analysing and prioritising the physics knowledge to justify the response. 
This may include the physics that is relevant to the comparisons between the significance of implications of the issue on individuals and society, the consideration of the likely effectiveness of identified actions, or a discussion of the sources of information considering validity, bias, and how science ideas are used.
For example, in the context of “Should New Zealand remain nuclear free”, a student who achieves at the excellence level could include the following:
· a comprehensive explanation of the nuclear processes that are involved in the generation of power, which includes an explanation and analysis of any potential radiation risk that might arise at any stage in the process
· a comprehensive explanation and analysis of any other relevant issue (for example, energy per kg of fuel)
· a comprehensive explanation for a personal position and course of action for keeping/or not keeping New Zealand nuclear free, based on the explanations of the key physics ideas above.
The examples above relate to only part of what is required, and are just indicative.


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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