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Internal Assessment Resource

Earth and Space Science Level 3

	This resource supports assessment against:

Achievement Standard 91411
Investigate a socio-scientific issue in an Earth and Space Science context

	Resource title: Disposal of Nuclear Waste

	4 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-12-2012-91411-01-6079

	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 Earth and Space Science 91411: Investigate a socio-scientific issue in an Earth and Space Science context

Resource reference: Earth and Space Science 3.2A
Resource title: Disposal of Nuclear Waste 
Credits: 4 
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 Earth and Space Science 91411. 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 investigate the disposal of nuclear waste and write a report that gives scientific information on the issue, the impact on individuals and society, their personal response and a societal response.

Conditions 

This assessment activity will take place over 4 to 6 weeks of in-class and out-of-class time.

Some of the investigation may be conducted and discussed in groups but will be assessed individually. 

Monitoring students’ progress will help them through this assessment.

Resource requirements 

Students will need access to resource lists, class notes, the Internet, photographs, videos, DVDs, and reference books, as well as field experts, such as scientists. 
Websites you may find useful include:

http://www.uraniumsa.org/fuel_cycle/waste.htm
http://www.world-nuclear.org/info/inf55.html
Additional information 

None. 

Internal Assessment Resource

Achievement Standard Earth and Space Science 91411: Investigate a socio-scientific issue in an Earth and Space Science context

Resource reference: Earth and Space Science 3.2A
Resource title: Disposal of Nuclear Waste 
Credits: 4 
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate a socio-scientific issue in an Earth and Space Science context.
	Investigate in-depth a socio-scientific issue in an Earth and Space Science context.
	Investigate comprehensively a socio-scientific issue in an Earth and Space Science context.


Student instructions 
Introduction 

The safe disposal of nuclear waste from nuclear power plants, decommissioned nuclear missiles, and medical use is a significant issue.

This assessment activity requires you to investigate the disposal of nuclear waste and write a report on your findings. 

Your report will include scientific information on the issue, the impact on individuals and society, your personal response to the issue, and a response from a special interest group.

You may communicate your findings through a variety of written formats, for example, a report, a poster, or a combination of formats. Discuss your ideas with your teacher prior to finalising your format.

Teacher note: Posters are often used in universities to present research findings. You may extend your students by allowing them to present their findings in this way. 

You will be assessed on your ability to comprehensively investigate the science of the disposal of nuclear waste and justify and evaluate the responses to this issue.

Task
Choose your topic

Choose between the following options:

· investigate one particular type of nuclear waste (from medical contexts, from nuclear power stations, or from decommissioned nuclear missiles) 
· investigate nuclear waste generally. 

Teacher note: Students may choose the direction of their investigation. It is possible for a student to complete a report at Excellence level from one specific type of nuclear waste, e.g. medical waste (see example in the assessment schedule). It is also possible for a student to investigate a number of types of waste and link this information to complete an Excellence report. 

Select and process information 

Carry out the investigation by sourcing material and then selecting and processing scientific information from that material to include in your report. Processing information involves:

· sorting out the relevant information 

· highlighting, underlining, or copying down relevant information

· listing key points and relevant aspects from your information.

You will need to demonstrate how you have processed the information by writing notes in a logbook and/or by annotating your photocopied or printed-out material (for instance, by underlining or highlighting). Your logbook and any annotated material must be handed in with your report. 

Some of your investigation may be conducted in groups but you must show evidence of this, for instance, by writing a summary of a group discussion in your logbook.

All sources of information, images, diagrams (not generated by you) and data must be acknowledged. This should be in the form of a bibliography that includes full web addresses for Internet sources, full referencing of information from books and journals, and details of any interviews you have conducted (such as time and date).

Teacher note: You may wish to extend your students by encouraging them to apply footnoting or a style of referencing such as APA within the text. This would involve accurately citing:

 
-  diagrams, tables of data, and images

 
-  information from sources that is directly quoted

 
-  ‘borrowed’ ideas written in their own words.
However this is not a requirement of the standard.
Write the report

Include the following items in your report: 

· a description of the issue and an explanation of how it impacts on individuals and society

· the types of radiation involved and what impact they have on the human body

· for your chosen waste(s), what are the radioactive isotopes involved and what are their half-lives and how this affects the way(s) they are disposed of

· the disposal method(s) used

· the impact the disposal method(s) has on society

· a justification of a personal response (your point of view) to the issue – your response may be written as a narrative
· an evaluation of a societal response to the issue. This response may be representative of your family, whānau or a small group of which you are part, or of a special interest group, iwi, government agency, law-making body, or government.
Assessment schedule: Earth and Space Science 91411 Disposal of Nuclear Waste

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

	The student has investigated a socio-scientific issue.

A valid range of scientific information is selected and processed in the report (i.e. sorted, highlighted, notes taken from it). 

The student explains the issue and its impact on individuals and society.

This explanation will describe sources of nuclear waste (for example, smoke detectors, medical equipment, industrial and academic applications, power generation), and explain the problems associated with disposal.

For example

The issue with disposal of nuclear waste is the hazardous nature of the waste due to its radioactivity and how this can have consequences for human health. Societal issues can be the impact of waste materials (storage and transport) in their local environment, as well as the effect on the health of members of the community.

Medical waste is radioactive material used for either diagnosis or treatment. Radioactive medical waste tends to contain beta particle and gamma ray emitters. For example, Technetium -99m is used for diagnosis. This gamma ray emitter has a half-life of about 6 hours so disposal involves leaving the material (syringes, containers, etc) for sufficient time for the radioactivity to have fallen to a ‘safe level’ then disposing of it along with other medical hazardous waste.
The student describes a personal response to the issue.

For example

I can’t imagine hospitals without X-ray facilities to show up broken bones or certain kinds of health issues like heart damage and cancers. But I don’t support the idea of nuclear power generation.

The student describes a societal response to the issue. 
For example 

Doctors find the medical use of radioactive materials gives them important diagnostic tools. This has benefits for society because more people are healed more quickly and returned to a good quality of life and work. 

The examples above relate to only part of what is required, and are just indicative.
	The student has investigated an in-depth socio-scientific issue.

A valid range of scientific information is selected and processed in the report. 

The student explains the issue in detail, and its impact on individuals and society.

This explanation will describe sources of nuclear waste (for example, smoke detectors, medical equipment, industrial and academic applications, power generation), and explain in detail the problems associated with disposal.

The student explains a personal response to the issue.

For example

I can’t imagine hospitals without X-ray facilities to show up broken bones or certain kinds of health issues like heart damage and cancers. I got a bad break in my leg playing sport and it was an x-ray that showed the doctor exactly what was wrong. Even if waste disposal is a problem, we still need to use nuclear material for this kind of purpose.

Nuclear power generation is another story. This generates very large volumes of extremely hazardous waste and no one has yet figured out a sustainable and reliable way of disposing of it. It is not fair to leave our waste for future generations to deal with.

The student explains a societal response to the issue. 
For example 
Medical specialists find that diagnostic tools that use radioactive materials provide vital information about the nature of injuries and illnesses. The information also allows individuals to make informed decisions about their treatment. Medical use of radioactive materials is an important diagnostic tool that gives important information to doctors in managing illnesses and treatments. Society benefits from this use and accepts the risk associated with disposal. 

The examples above relate to only part of what is required, and are just indicative.

	The student has investigated comprehensively a socio-scientific issue.

A valid range of scientific information is selected and processed in the report.

The student evaluates the issue and its impact on individuals and society.
This explanation will describe sources of nuclear waste (for example, smoke detectors, medical equipment, industrial and academic applications, power generation), and evaluate the problems associated with disposal.

The student describes and justifies a personal response to the issue. 
For example
I believe medical use of radioactive materials is an important diagnostic tool that gives important information to doctors in managing illnesses and treatments. The information also allows individuals to make informed decisions about their treatment. This was the case for my uncle when Technetium 99m was used as a tracer when diagnosing a bone disease. This experience in my family has confirmed for me that the benefits of these radioactive materials outweigh any concerns about their disposal in New Zealand. 

The student describes and evaluates a societal response to the issue. 
For example
Medical specialists find diagnostic tools that use radioactive materials provide vital information about the nature of injuries and illnesses. Therapeutic radiography is vital for the treatment of various cancers. The use of X-ray equipment is shown to save many more lives then is lost from half-life damage; therefore it is an acceptable risk. Both individuals and society benefit from this use and society accepts the risks associated with disposal. Also, as the disposal method used is controlled by regulation, it poses little hazard to humans so society perceives the overall risk as acceptable. This is supported by studies that have shown that the disposal method is in line with accepted practice carried out overseas for disposal of medical waste. 

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.
NZQA Approved
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