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Internal Assessment Resource

Education for Sustainability Level 2
	This resource supports assessment against:

Achievement Standard 90811
Describe the consequences of human activity within a biophysical environment in relation to a sustainable future

	Resource title: Nitrogen Leaching into Lake Taupo

	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
	November 2012 Version 2
To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number A-A-11-2012-90811-01-5360

	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 Education for Sustainability 90811: Describe the consequences of human activity within a biophysical environment in relation to a sustainable future
Resource reference: Education for Sustainability 2.2
Resource title: Nitrogen Leaching into Lake Taupo
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 Education for Sustainability 90811. 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 assessment activity requires students to conduct an inquiry into a human activity that affects a biophysical environment and to write a report on the effect of this activity on the environment.

The context for this assessment is nitrogen leaching into Lake Taupo from utilising nitrogen based fertilisers and cattle urine. 
Conditions 

It is expected that students will complete this action assignment over an extended period of time, for example, 8–10 weeks. Meet with students on a regular basis to monitor progress. 

Resource requirements 
Students will require Internet access for research.

Additional information 

The Education for Sustainability community on TKI provides useful material to support this activity (http://efs.tki.org.nz/).

This assessment activity requires the student to conduct an inquiry into a human activity in relation to all the aspects of sustainability – environmental, social, economic, and cultural, and/or Māori concepts. The expression of Māori concepts will vary between hapū and iwi. Consult with your local Māori community on how these concepts should be expressed.
Internal Assessment Resource

Achievement Standard Education for Sustainability 90811: Describe the consequences of human activity within a biophysical environment in relation to a sustainable future
Resource reference: Education for Sustainability 2.2
Resource title: Nitrogen Leaching into Lake Taupo. 
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Describe consequences of human activity within a biophysical environment in relation to a sustainable future.
	Explain consequences of human activity within a biophysical environment in relation to a sustainable future.
	Discuss consequences of human activity within a biophysical environment in relation to a sustainable future.


Student instructions 
Introduction 
This assessment activity requires you to conduct an inquiry into a human activity that affects a biophysical environment and to write a report on the effect of this activity in relation to a sustainable future.

Human activities are those that change the biophysical environment, for example, transport, water use, waste production, and primary industry activities such as fishing, farming, and forestry.
A biophysical environment are the interactions between a physical environment and the biological life forms within the environment.  The biophysical environment could be a natural environment or a built environment, or some combination of the two.  The physical environment may be a geological, atmospheric, hydrological or climatic system. 
The human activity you will be investigating is the leaching of nitrogen from nitrogen based fertilisers and from cattle urine (from farming) into the biophysical environment of Lake Taupo, an important recreational and tourism icon of New Zealand. 

You will be writing a report on the effect of nitrogen leaching in relation to a sustainable future for the lake. 

This is an individual assessment task. You will be assessed on your analysis of:

· the biophysical environment 

· the effects of human activity on that environment, and 
· the consequences of the activity in relation to the aspects of sustainability – environmental, social, economic, and cultural with the understanding of Māori concepts.

You have five weeks to complete this task and you should meet regularly with your teacher to discuss your progress.  Submit your research notes and source material (for example, interview questions and answers, photos, maps) with your report.

Task 
Conduct an inquiry into the biophysical environment of Lake Taupo and analyse the human activities of applying nitrogen based fertilisers and dairy farming and impact on its sustainability. 

Consult with the local iwi, council, and other organisations to inform your inquiry. 

In your report: 

· Explain the nature of the biophysical environment. Include information about the ecological system (named key species and explanations of their inter-relationships) and systems that are most affected by or have an effect on the activity you are describing, for example:

· hydrological systems (such as water flow, capacity, stream inputs, and clarity)

· geology (such as history, structure, substrate, sedimentation)

· climate (such as rainfall, temperature)

· land use (such as pasture, pine forest). 

Data collection and the use of measurement methods is required.  The use of annotated diagrams and flow charts as appropriate.  
· Discuss the human activity – what it is, what happens, where it happens, why it happens there. Add the physical details of the activity on a map.
· Discuss the consequences of this activity on the sustainable future of the biophysical environment. Refer to the aspects of sustainability – environmental, social, economic, and cultural, and Māori concepts. Suggest, with reasons, how some of these consequences could be better managed.
· Draw insightful conclusions about the wider implications of how human activity in a biophysical environment has consequences for a sustainable future.  The conclusions may include projections of future impacts and consideration of options for actions that show personal and social responsibility for a sustainable future.

Hand in your completed report and research notes. 
Assessment schedule: Education for Sustainability 90811 Nitrogen Leaching into Lake Taupo
Name:

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

	The student:
· Explained the characteristics of Lake Taupo as a biophysical environment including:
· A description of the ecological system of the lake
Lake Taupo is the largest lake in New Zealand and includes a variety of freshwater ecosystems, supporting many organisms, both native and introduced. Different organisms live in different parts of the lake. The fish species are eating freshwater plants or the invertebrates that feed on the plants. In turn they are eaten by other fish, shags and people. (Diagram of simplified food web provided) The native fish species here include eels, kokopu and koura (data referenced). These fish rely on there being enough food and oxygen in the lake water…..”

· One physical system that interacts with the lake
“The Geological System: The lake is formed from a caldera volcano which has been extinct for thousands of years. The lake’s surrounding slopes contain many large volcanic rocky outcrops. These have been weathered and eroded over the years producing sediments. These have washed down to form fertile soils on the surrounding land. Due to the porosity of the soils, they are prone to leaching. 
Other physical systems could be utilised are; 
Land use :(% in farming versus forestry)

Ecological system: Food chains/webs in lake
Hydrological: Water capacity, water use, water flow, water quality, water inputs and outputs from lake 
Climate: data on temperature and rainfall

Geology: History of area, structure, substrate

· Evidence of data collection and measurement is found in the student’s logbook.

· Explained what the human activity involves and its consequences for the sustainability of the biophysical environment of the lake. 

Why is nitrogen being added? (Plant growth, commercial return etc.)
Sources of Nitrogen: Farming: Adding nitrogen based fertilisers, cattle urine

Nitrogen leaching estimates
Science of how the leaching process works from sources to lake water
“Farming: Farming is a human activity that happens around the outside of Lake Taupo.  Most farms apply fertiliser to increase grass growth and productivity……”

“Some of the practices that happen on farms have an impact on Lake Taupo. For example, fertiliser run-off adds more nutrients to the water, either running straight off the farm into the lake, into the streams that feed the lake, or by being washed underground, where they work their way to the lake eventually. The most common fertilisers that are used and are found in our waterways are phosphorus and nitrogen.  The consequences of this include increased nutrients in the river water and a decline in water quality. The increased nutrients can affect the organisms living in the river……”

· Drawn conclusions about the consequences of the human activity for a sustainable future.

What are the effects of nitrogen leaching from the four sustainability perspectives
 i.e. the aspects of: environmental, social, economic, cultural

How can some of these consequences be better managed? (give examples for three aspects)

“If the current poor farming practices such as using excess fertilisers that run off into the lake continue, then the water quality in the lake will continue to decline (data referenced …).  This will have further impact on the living organisms in the lake. Excess nutrients will cause an increase in algae and pest plants causing a decrease in oxygen in the water, reducing biodiversity and how much clean useable water is available. If reduced water quality continues it will impact on how much clean water we will be able to use in the future. Better water quality means a more sustainable future.”
In addition to the submission, the student has submitted a logbook containing evidence of their individual contributions and of data collection and measurement methods.

The examples above are indicative samples only.
	The student:

· Explained the characteristics of Lake Taupo as a biophysical environment including:
· A description of the ecological system of the lake
Lake Taupo is the largest lake in New Zealand and includes a variety of freshwater ecosystems, supporting many organisms, both native and introduced. Different organisms live in different parts of the lake. The fish species are eating freshwater plants or the invertebrates that feed on the plants. In turn they are eaten by other fish, shags and people. (Diagram of simplified food web provided) The native fish species here include eels, kokopu and koura (data referenced). These fish rely on there being enough food and oxygen in the lake water…..”

· One physical system that interacts with the lake
“The Geological System: The lake is formed from a caldera volcano which has been extinct for thousands of years. The lake’s surrounding slopes contain many large volcanic rocky outcrops. These have been weathered and eroded over the years producing sediments. These have washed down to form fertile soils on the surrounding land. Due to the porosity of the soils, they are prone to leaching. 

Other physical systems could be utilised are; 

Land use :(% in farming versus forestry)

Ecological system: Food chains/webs in lake

Hydrological: Water capacity, water use, water flow, water quality, water inputs and outputs from lake 
Climate: data on temperature and rainfall

Geology: History of area, structure, substrate

· Evidence of data collection and measurement is found in the student’s logbook.

· Explained what the human activity involves and its consequences for the sustainability of the biophysical environment of the lake. 

Why is nitrogen being added? (Plant growth, commercial return etc.)

Sources of Nitrogen: Farming: Adding nitrogen based fertilisers, cattle urine

Nitrogen leaching estimates

Science of how the leaching process works from sources to lake water

“Farming: Farming is a human activity that happens around the outside of Lake Taupo.  Most farms apply fertiliser to increase grass growth and productivity……”

“Some of the practices that happen on farms have an impact on Lake Taupo. For example, fertiliser run-off adds more nutrients to the water, either running straight off the farm into the lake, into the streams that feed the lake, or by being washed underground, where they work their way to the lake eventually. The most common fertilisers that are used and are found in our waterways are phosphorus and nitrogen.  The consequences of this include increased nutrients in the river water and a decline in water quality. The increased nutrients can affect the organisms living in the river……”

· Drawn informed conclusions, based on a clear and logical, evidence-based argument about why human activity in the Lake Taupo environment has consequences for a sustainable future.

“If the current poor farming practices such as using excess fertilisers that run off into the lake continue, then the water quality in the lake will continue to decline (data referenced …). One common fertiliser that has been overused is nitrogen. Nitrogen runoff is common as it attaches to fine sediment particles; in areas of erosion this sediment and nitrogen will runoff into waterways. This will have further impact on the living organisms in our lake, excess nutrients will cause increase in algae and pest plants causing a decrease in oxygen within the water, reducing biodiversity and also reducing how much clean usable water is available. If reduced water quality continues it will impact on how much clean water we will be able to use in the future.”

In addition to presenting their findings, the student has submitted a logbook containing evidence of their individual contributions and of data collection and measurement methods.

The examples above are indicative samples only.
	· Explained the characteristics of Lake Taupo as a biophysical environment including:
· A description of the ecological system of the lake
Lake Taupo is the largest lake in New Zealand and includes a variety of freshwater ecosystems, supporting many organisms, both native and introduced. Different organisms live in different parts of the lake. The fish species are eating freshwater plants or the invertebrates that feed on the plants. In turn they are eaten by other fish, shags and people. (Diagram of simplified food web provided) The native fish species here include eels, kokopu and koura (data referenced). These fish rely on there being enough food and oxygen in the lake water…..”

· One physical system that interacts with the lake
“The Geological System: The lake is formed from a caldera volcano which has been extinct for thousands of years. The lake’s surrounding slopes contain many large volcanic rocky outcrops. These have been weathered and eroded over the years producing sediments. These have washed down to form fertile soils on the surrounding land. Due to the porosity of the soils, they are prone to leaching. 

Other physical systems could be utilised are; 

Land use :(% in farming versus forestry)

Ecological system: Food chains/webs in lake

Hydrological: Water capacity, water use, water flow, water quality, water inputs and outputs from lake 
Climate: data on temperature and rainfall

Geology: History of area, structure, substrate

· Evidence of data collection and measurement is found in the student’s logbook.

· Explained what the human activity involves and its consequences for the sustainability of the biophysical environment of the lake. 

Why is nitrogen being added? (Plant growth, commercial return etc.)

Sources of Nitrogen: Farming: Adding nitrogen based fertilisers, cattle urine

Nitrogen leaching estimates

Science of how the leaching process works from sources to lake water

“Farming: Farming is a human activity that happens around the outside of Lake Taupo.  Most farms apply fertiliser to increase grass growth and productivity……”

“Some of the practices that happen on farms have an impact on Lake Taupo. For example, fertiliser run-off adds more nutrients to the water, either running straight off the farm into the lake, into the streams that feed the lake, or by being washed underground, where they work their way to the lake eventually. The most common fertilisers that are used and are found in our waterways are phosphorus and nitrogen.  The consequences of this include increased nutrients in the river water and a decline in water quality. The increased nutrients can affect the organisms living in the river……”

· Drawn insightful conclusions about the wider implications of how human activity in the Lake Taupo environment has consequences for a sustainable future.

“If the current poor farming practices such as using excess fertilisers that run off into the lake continue, then the water quality in the lake will continue to decline (data referenced …). Nitrogen runoff is common as it attaches to fine sediment particles; in areas of erosion this sediment and nitrogen will runoff into waterways. This will have further impact on the living organisms in our lake, excess nutrients will cause increase in algae and pest plants causing a decrease in oxygen within the water, reducing biodiversity and also reducing how much clean usable water is available. 

In order for future generations to be able to use and enjoy clean usable water in our lake, we need to create awareness among the farming sector, and develop incentives to encourage responsible practices.  One way to do this could be… (example provided).  This relates to the social aspect of sustainability as if action is not taken, then the human activity of farming will have consequences for how future generations and communities can use our waterways… (example provided).”

In addition to presenting their findings, the student has submitted a logbook containing evidence of their individual contributions and of data collection and measurement methods.

The examples above are indicative samples only.


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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