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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: Climate Change and New Zealand Agriculture

	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-12-2012-91411-01-6080

	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 3.2B
Resource title: Climate Change and New Zealand Agriculture
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 assesses the students understanding of the socio-scientific issues involved in the relationship between pastoral agriculture in NZ and climate change in terms of

Ensure that the mode of communication chosen provides the student with the opportunity to achieve the standard at every level.

You will need to provide students with the opportunity to become proficient with any technology involved in the communication mode.

You may choose to teach students the relevant science concepts of climate change.
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, enthusiasts, and experts 
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 3.2B
Resource title: Climate Change and New Zealand Agriculture
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 

Scientists have become increasingly concerned since the 1970s that increased concentrations of greenhouse gases in the atmosphere from human activities are raising temperatures and destabilising the Earth’s climate systems.

Persistent human activities like driving cars, farming, burning coal and cutting down forests produce greenhouse gases – mainly carbon dioxide, methane and nitrous oxide. These gases gather in the atmosphere, wrap around the earth and trap the sun's heat.

The more greenhouse gases we emit, the faster the world's climate heats up. This process is often called ‘global warming’ but it is better to think of it as ‘climate change’ because it is likely to bring about more extreme events – floods, storms, cyclones, droughts and landslips – rather than an increase in temperature alone. 
Climate change could have significant impacts on our economy, environment and the way we live – the effects of a warming planet and subsequent changing climate patterns are already becoming evident.

Looking out over the next 30-40 years, the effects of climate change, and the response to it, presents a major national and global challenge. The cost of doing nothing about climate change could be high, impacting upon our environment, economy and society. Some climate change is already inevitable, but with significant greenhouse gas reductions now the catastrophic effects of climate change may be avoided.

In New Zealand likely climate change impacts include:

· higher temperatures, more in the North Island than the South, (but still likely        
to be less than the global average)
· rising sea levels
· more frequent extreme weather events such as droughts (especially in the 
east of New Zealand) and floods
· a change in rainfall patterns - higher rainfall in the west and less in the east.

Agriculture was the largest contributing sector to New Zealand's greenhouse gas emissions in 2011. It contributed 34.4 million tonnes of carbon dioxide equivalent, and comprised 47.2 per cent of total emissions.
The agricultural sector is required to report biological emissions that are produced on-farm. These emissions come from methane and nitrous oxide. Methane emissions come from ruminant animals and animal waste, while nitrous oxide emissions come from urine, dung and nitrogen fertiliser. Currently, the participants for agriculture in the Emissions Trading Scheme (ETS) are meat processors, dairy processors, fertiliser manufacturers and importers, and live animal exporters. Some exceptions apply. The Government intends to move the reporting of biological emissions to farm level as soon as practicable and will continue to explore options on how this can be done. (Climate Change Information NZ newzealand.govt.nz December 2010).
Task
This assessment activity requires you to investigate the socio-scientific issues involved in the relationship between pastoral agriculture in New Zealand and climate change, and write a report, focussing in particular on: 

· What  climate change is and its relationship to global warming

· The impact that New Zealand pastoral agriculture has/is having on greenhouse gas levels and therefore climate change (global warming)

· How is this impact being addressed (greenhouse gas reducing initiatives, technologies, emissions taxes, Kyoto protocol etc)

· What climate change means for the future of New Zealand pastoral agriculture (consider opportunities as well as challenges)
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.

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

You may communicate your findings in a report, PowerPoint presentation, or poster.

You will be assessed on your ability to comprehensively investigate the science of the relationship between pastoral agriculture in NZ and climate change and justify and evaluate the responses to the issues.

Select and process information 

Conduct the investigation by sourcing research material and selecting and processing information from that material to include in your report. You may be able to collect information from a primary source, for example, by interviewing an expert, enthusiast, or scientist, or by making your own observations during a field trip. 

Processing information will involve:

· sorting out the relevant information 

· highlighting, underlining, or copying 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 example, 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).

Write the report 

Include the following items in your report:

· what the scientific issue is and how it impacts on individuals and society

· the factors involved in the issue, 

· an evaluation of the issue and the impact on individuals and society

· a justification of a personal response to the issue. This can be your own response, that of your family or whānau, or a small group of which you are part. Your response may be written as a narrative
· an evaluation of a societal response to the issue.. This may be a special interest group, iwi, government agency, law-making body, or government.

Assessment schedule: Earth and Space Science 91411 Climate Change and New Zealand Agriculture
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student investigates a socio-scientific issue. 
The student selects and processes a valid range of scientific information (i.e. sorted, highlighted, notes taken) for the report. The issue and its impact on individuals and society is explained.
For example 
· selecting and processing a valid range of scientific information on the issue
Referencing is appropriately done

· explaining the issue and the impact on individuals and society

1. What climate change is and its relationship to global warming.
2. The impact that New Zealand pastoral agriculture has/is having on greenhouse gas  levels  and therefore climate change (global warming)

3. How is this impact being addressed (greenhouse gas reducing initiatives, technologies, emissions taxes, Kyoto protocol etc.)

4. What climate change means for the future of NZ pastoral agriculture 

Must comment on all 4 aspects with some examples

· describing a personal response to the issue

In my opinion New Zealand pastoral agriculture needs to be held more accountable for the nearly 50% contribution the sector makes to greenhouse gas emissions …...

· describing a societal response to the issue.

Greenpeace view or Federated Farmers view on what needs to be done and who pays for it is described
The examples above relate to only part of what is required, and are just indicative.
	The student investigates in-depth a socio-scientific issue. 
The student selects and processes a valid range of scientific information (i.e. sorted, highlighted, notes taken) for the report. The issue and its impact on individuals and society are explained in detail.
For example
· explaining in detail the issue and the impact on individuals and society

1. What  climate change is and its relationship to global warming

2. The impact that New Zealand pastoral agriculture has/is having on greenhouse gas  levels  and therefore climate change (global warming)

3. How is this impact being addressed (greenhouse gas reducing initiatives, technologies, emissions taxes, Kyoto protocol etc)

4. What climate change means for the future of New Zealand pastoral agriculture 

Must comment in some detail on all 4 aspects with some examples
· explaining a personal response to the issue

In my opinion New Zealand pastoral agriculture needs to be held more accountable for the nearly 50% contribution the sector makes to greenhouse gas emissions …...

· explaining a societal response to the issue.

Greenpeace view or Federated Farmers view on what needs to be done and who pays for it is explained

The examples above relate to only part of what is required, and are just indicative.
	The student investigates comprehensively a socio-scientific issue.
The student selects and processes a valid range of scientific information (i.e. sorted, highlighted, notes taken) for the report. The student evaluates the issue and its impact on individuals and society.
For example
· evaluating the issue and the impact on individuals and society

1. What  climate change is and its relationship to global warming

2. The impact that New Zealand pastoral agriculture has/is having on greenhouse gas  levels  and therefore climate change (global warming)

3. How is this impact being addressed (greenhouse gas reducing initiatives, technologies, emissions taxes, Kyoto protocol etc)
4. What climate change means for the future of New Zealand pastoral agriculture 

Must comment in comprehensively detail on all 4 aspects with examples on each

· justifying a personal response to the issue

In my opinion New Zealand pastoral agriculture needs to be held more accountable for the nearly 50% contribution the sector makes to greenhouse gas emissions …...

· evaluating a societal response to the issue.

Greenpeace view or Federated Farmers view on what needs to be done and who pays for it is described and evaluated

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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