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Internal Assessment Resource

Science Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 90953 version 3
Demonstrate understanding of carbon cycling

	Resource title: Carbon Cycling in Action

	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
	February 2015 Version 3
To support internal assessment from 2015

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

NZQA Approved number A-A-02-2015-90953-02-4598

	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 Science 90953: Demonstrate understanding of carbon cycling
Resource reference: Science 1.14B v3
Resource title: Carbon Cycling in Action

Credits: 4
Teacher guidelines

The following guidelines are designed to ensure that teachers can 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 Science 90953. 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 demonstrate their understanding of carbon cycling. To do this they will research carbon cycling in a context such as the students’ local area, another area of interest, or New Zealand as a whole, and produce a report that includes appropriate scientific information on carbon cycling.

You will need to provide the context or negotiate this with students.
Provide opportunities for students to collect scientific information about the area that has been chosen, in order to find examples that illustrate key aspects of carbon cycling. You will need to select research activities that are relevant to your students, or help them select activities.
To write their report, students will need to interpret and link appropriate scientific information about carbon cycling. 
Conditions
You will need to determine the time allocated to this activity. An approximate guide is up to ten hours, depending on the need for a field trip.
Students may work together to gather information but will need to work individually to process and interpret information and to write the report. 

Resource requirements
Information may come from a range of sources such as primary or secondary field data and observations, class notes, library research, Internet research, and laboratory investigations. Students may provide extra resources but they must be authentic sources of information and recorded in a traceable format. 

If field trips or experiments are used as sources, ensure that students record what they observe during these activities.

Additional information

Contexts

Possible contexts include:

· the lignite fields of Southland and carbon cycling

· limestone in the Waikato (or any location in New Zealand) and carbon cycling

· the role of oil in carbon dioxide production and storage 

· oceans: their role in carbon cycling 

· West Coast forests and coal: a study in carbon cycling.

Carbon cycling

You will need to teach this information before the students begin this task. You could provide the information to students to refer to as they work.

Carbon cycling consists of the addition, removal, and storage of carbon:

· addition is the adding of carbon to the atmosphere as carbon dioxide and methane by:

· respiration, excretion, decay 

· combustion, e.g. the burning of fossil fuels

· volcanic activity

· removal is the removing of carbon from the atmosphere by:

· photosynthesis, e.g. by phytoplankton, forests

· dissolving in water, e.g. in the surface of oceans

· storage is the holding of carbon as: 

· short-term storage, e.g. by forests

· long-term storage by sediments, carbonate rocks (limestone), coal, oil, natural gas, and subduction resulting in carbon-rich metamorphic and igneous rocks.

Internal Assessment Resource

Achievement Standard Science 90953: Demonstrate understanding of carbon cycling
Resource reference: Science 1.14B v3
Resource title: Carbon Cycling in Action

Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of carbon cycling.
	Demonstrate in-depth understanding of carbon cycling.
	Demonstrate comprehensive understanding of carbon cycling.


Student instructions
Introduction
Carbon atoms cycle through all parts of the Earth. Carbon is constantly entering the atmosphere, mainly in the form of carbon dioxide and methane. At the same time, it is being removed by green plants, the oceans, and even rocks. It is also stored for long or short periods of time. This is the carbon cycle. 
This assessment activity requires you to demonstrate your understanding of the carbon cycle. To do this, you will research carbon cycing in an area your teacher has selected and write a report that explains in-depth the links between the addition, removal, and storage of carbon. 

You may work with other students to gather information, but you will work individually to write your report.
You have six to ten hours to write the report. 
Teacher note: Adapt the time allowed to meet the needs of your students.

Task

Gather information

This part of the task will not be formally assessed, but you will use the information you gather when you write your report. 

Research the area that has been chosen in order to find examples that illustrate how carbon is cycled. 

Gather information, images, diagrams, and data from a range of sources such as field data and observations, laboratory investigations, class notes, books, atlases, magazines, and Google Earth and other websites.
If you use field trips or experiments, record what you observe during these activities.

Use authentic sources of information and reference them correctly.
Identify at least two examples that show the carbon cycle in action in the selected area.
Write your report

Write a report that presents the information you have gathered and relates it to the two examples of the carbon cycle in action. 

Ensure that your report includes:

· the results of any experiments

· data, information, or images gathered from field trips, site visits, or modelling

· what you have learned about the addition, removal, and storage of carbon as a result of the above

· information on how long carbon remains in some stages of the cycle
· information on how the key stages of carbon cycling are linked, taking into consideration the addition, removal, and storage of carbon 
· explanations of how the key stages are linked 

· information on how the key stages are interconnected.
Provide supporting evidence (such as the information in your notes or logbook) and hand these in to demonstrate the authenticity of your work. 
Hand in your completed report and your supporting evidence.
Assessment schedule: Science 90953 Carbon Cycling in Action
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student demonstrates understanding of carbon cycling.
The student:

· identifies the links between the addition, removal, and storage of carbon
· presents at least two complete examples that describe the addition, removal, and storage processes of the carbon cycle in the context that has been chosen. This includes how long carbon remains in some stages of the cycle
· arranges and connects these examples in valid ways to show carbon cycling
· shows the links between the different stages of carbon cycling
· describes how key stages of carbon cycling are linked, taking into consideration the addition, removal, and storage of carbon
· may support their report with data, information and/or visual images gathered from any experiments, field trips, or other activities, where relevant.

For example (partial):

Coal shows long-term storage of carbon. When it is burned, carbon is released into the atmosphere as carbon dioxide. Carbon dioxide is used by plants to produce food.
	The student demonstrates in-depth understanding of carbon cycling.
The student:

· identifies the links between the addition, removal, and storage of carbon
· presents at least two complete examples that describe the addition, removal, and storage processes of the carbon cycle in the context that has been chosen. This includes how long carbon remains in some stages of the cycle
· arranges and connects these examples in valid ways to show carbon cycling
· shows the links between the different stages of carbon cycling and the two different examples
· explains how key stages of carbon cycling are linked, taking into consideration the addition, removal, and storage of carbon
· may support their report with data, information, and/or visual images gathered from any experiments, field trips, or other activities, where relevant.

For example (partial): 
Coal shows long-term storage of carbon because it was formed by the compression of ancient plant material. When it is burned, carbon combines with oxygen to produce carbon dioxide, which is released into the atmosphere. Carbon dioxide from the atmosphere is absorbed by plants and used to produce food or other carbon-rich compounds.
	The student demonstrates comprehensive understanding of carbon cycling.
The student:

· identifies the links between the addition, removal, and storage of carbon
· presents at least two complete examples that describe the addition, removal, and storage processes of the carbon cycle in the context that has been chosen. This includes how long carbon remains in some stages of the cycle
· arranges and connects these examples in valid ways to show carbon cycling
· shows and explains the multiple links between key stages of carbon cycling, and the multiple links between the two different examples
· explains the multiple links between key stages of carbon cycling, taking into consideration the addition, removal, and storage of carbon
· may support their report with data, information, and/or visual images gathered from any experiments, field trips, or other activities, where relevant.

For example (partial): 
Coal shows long-term storage of carbon because it was formed by the compression of ancient plant material. The ancient plants would have originally got carbon dioxide from the atmosphere. When coal is burned, carbon combines with oxygen to produce carbon dioxide, which is released into the atmosphere. Carbon dioxide from the atmosphere is absorbed by plants and used to produce food. It also gets absorbed by the oceans and can become part of plankton.

Over geologic time coal has stored a lot of carbon up in geological beds. Since carbon is a fuel, humans have burned a lot of coal and hence released a lot of this long-term carbon storage. This release of carbon dioxide is raising the levels of carbon dioxide in the atmosphere at a faster rate than has ever happened in the Earth’s geological history.


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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