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Internal Assessment Resource

Earth and Space Science Level 2

	This resource supports assessment against:

Achievement Standard 91190 version 2
Investigate how organisms survive in an extreme environment

	Resource title: Humans in Extreme Environments

	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 2

To support internal assessment from 2015

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

NZQA Approved number: A-A-02-2015-91190-02-5480

	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 91190: Investigate how organisms survive in an extreme environment
Resource reference: Earth and Space Science 2.4A v2
Resource title: Humans in Extreme Environments
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 the Achievement Standard Earth and Space Science 91190. 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 investigate how humans could survive in a chosen extreme environment such as on a high mountain, in outer space, or in a deep ocean.
You and/or the students may choose the extreme environment. 

You may provide students with written resources and a list of web sites and also facilitate class discussions on the extreme environment. 

Conditions

This activity should take about two weeks to complete. It is suggested that you spend class time before the assessment discussing sources of information and facilitating class discussions to increase students’ understanding of how humans could survive in the extreme environment. A series of focus questions could arise from these discussions.

Part A: This involves selecting and processing information on conditions of the extreme environment and the technology needed by humans to survive there. This part can be done in groups or individually. 

Part B: This part involves presenting the information gathered in Part A in a format suitable for an audience of Year 12 students. This could involve writing a report or giving an oral presentation using PowerPoint slides or a poster. Diagrams, images, and data should be used to illustrate relevant survival techniques and technology. 
The presentation should include integrated links between the conditions of the extreme environment and the technology needed to survive. Students should also justify how the technological modifications allow humans to survive the conditions of the extreme environment.
This part must be done by the individual student, so authenticity needs to be ensured. If more than one period is required to produce Part B you should keep the student’s work securely until the next period.
Authenticity

There are several ways to ensure that the student’s work is authentic: 

· The final processed information must be presented in the student’s own words.

· Students should keep a record of their progress. This includes:

· a logbook which records, period by period, progress on information gathering

· a workbook which records, in order, which information the student has selected to include (This shows how they have processed the information they have gathered.)
· rough notes and photocopied resources kept in chronological order in a folder. 
(You should check these records throughout the process.)
· All sources of information, images, diagrams (not generated by the student), and data must be acknowledged in their report/presentation.

Resource requirements

Students will need access to a range of resources such as class notes, the Internet, photographs, videos, DVDs, and reference books. Students could also interview scientists, engineers and explorers to gain relevant information. 

Some useful websites for space exploration are:
http://science.nasa.gov/newhome/headlines/msad04nov98_1.htm 
http://www.space.com
http://www.bbc.co.uk/sn/tvradio/programmes/spaceodyssey/healtheffects.shtml 
http://www.travelmedicus.com/inside/index.html. 

Some useful websites for deep ocean exploration are:

http://books.google.co.nz/books?id=aG4EbXctp6IC&pg=PT141&lpg=PT141&dq=human+survival+in+deep+ocean+exploration&source=bl&ots=nN-KErPaxR&sig=hm9stE3p07-C64n7Pi6IV76rhmA&hl=en&ei=BdrOSpa1MofWsQOOyfTCDg&sa=X&oi=book_result&ct=result&resnum=3#v=onepage&q=&f=false 
http://answers.yahoo.com/question/index?qid=20071010010313AadukTw 
http://www.pbs.org/wgbh/nova/teachers/viewing/0305_04_nsn.html.  

Some useful websites for surviving on high mountains are:

http://www.ssrsi.org/ods/mountain.htm
http://www.mountainsafety.org.nz/Training/Training-Course-Summaries/Avalanche.asp. 

Any site involved with mountain safety.  
Internal Assessment Resource

Achievement Standard Earth and Space Science 91190: Investigate how organisms survive in an extreme environment
Resource reference: Earth and Space Science 2.4A v2
Resource title: Humans in Extreme Environments
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate how organisms survive in an extreme environment.


	Investigate in depth how organisms survive in an extreme environment.
	Investigate comprehensively how organisms survive in an extreme environment.


Student instructions 

Introduction

This assessment activity requires you to investigate how humans can survive extreme environments such as on very high mountains, in outer space, or in the deep ocean. 

You must present the information you gather during your investigation and communicate it successfully to an audience of Year 12 students. You could communicate it through a written report or through an oral presentation using PowerPoint slides or a poster. You should use diagrams, images, and data to illustrate relevant survival techniques and technology.

Teacher note: You may wish to specify the style of presentation you expect. For instance you may require all students to prepare a report or give a PowerPoint presentation. Alternatively, students may be required only to submit a written report. 

You must also hand in a logbook, workbook, and all of your rough notes and collected resources for assessment.

You will be assessed on the depth and comprehensiveness of your investigation, which includes how well you have selected and processed the gathered information and how well you have justified how humans can survive in extreme environments in your presentation. You will not be assessed on how well you do the presentation.

Task

Part A: Select and process information

You, your group, or teacher will choose the extreme environment that humans might want to survive in.
Teacher note: You may wish to provide students with an extreme environment or you may encourage students to select their own.

Collect information for your investigation from a range of resources, such as class notes, the Internet, photographs, videos, DVDs, reference books, and interviews. You may collect and share information in groups or by yourself. 

You should aim to select and process information on:

· the conditions of the extreme environment and how these would affect humans

· why the conditions of the extreme environment require special technological modifications for survival 
· how the technological modifications work together to allow humans to survive the conditions of the extreme environment

· reasons why the technological modifications allow humans to survive the conditions of the extreme environment

· anything else that would be relevant to human survival, such as how humans might cope psychologically and how long they could stay in the extreme environment.

Refer to resource A for more detail on how to select and process information. 

Keep all notes and copies of sources of information. These may be on paper or on a computer and they must be handed in with the final report/presentation. Do this by keeping:

· a logbook which records period by period progress on your information gathering

· a workbook which records in order which information you have selected to include. (This shows you processing the information.)
· rough notes and photocopied resources kept in chronological order in a folder.
Part B: Prepare the report/presentation

Using your processed information, prepare your report/presentation. In this you should:

· describe the conditions of the extreme environment that require special technology for human survival
· describe the technology required for human survival in this extreme environment

· explain how the technology works to allow humans to survive in this extreme environment

· explain and justify anything else that would be relevant to human survival, such as how humans might cope psychologically and how long they could stay in the extreme environment

· acknowledge all sources of information, including images, diagrams (not generated by you), and data. (Refer to resource B for more information on how to do this.)
It is very important that the final assessment is in your own words, as this shows that you have understood the work and have not just copied information from the sources. 

Resources

Resource A: How to select and process information

Selecting and processing information means choosing the particular information you need from the resources that you have gathered. You can show how you have selected and processed the information by:

· highlighting relevant information within the resources

· writing notes on relevant points

· making comments about the information, for example, whether it could be out of date
· putting useful information into your own words.
Resource B: How to acknowledge sources in your report/presentation

You should always record your sources of information, including images, diagrams (not generated by you), and data. This includes recording:

· full web addresses for internet sources

· full referencing of information from books and journals
· details of any interviews, such as time and date. 
Get into the habit of doing this each time you find new information. This will save you time when you are preparing your report/presentation.

Acknowledgement of sources should be in the form of:

· footnoting or referencing within your text any diagrams, tables of data, images, information that you have directly quoted (quotes should only be one or two sentences long), and ideas that are not your own even if they are in your own words

· a bibliography giving full web addresses for internet sources, full referencing of information from books and journals, and details of interviews, such as times and dates.

All sources of information must be recorded in a traceable format, which means that someone else could go straight to where the information came from.

Assessment schedule: Earth and Space Science 91190 Humans in Extreme Environments
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has produced a logbook, workbook, copies of sources of information, and a report/presentation in which they investigate how humans survive in an extreme environment. 
The student has:

· selected and processed information on: 
· the conditions of the extreme environment and how they affect humans

· the technological modifications needed for human survival.

· used the processed information to:

· describe why the conditions of the extreme environment require special technological modifications for survival

· describe how the technological modifications allow humans to survive in the extreme environment

· recorded sources of information used in a traceable format.

Examples
Information is selected and processed on:

· the conditions of the extreme environment and how they affect humans

e.g. for outer space – lack of oxygen, zero gravity, radiation exposure, causing death, loss of bone density, mutations respectively

· the technological modifications needed for human survival
e.g water and oxygen recyclers, radiation shields, power sources, resistance machines for exercise, food, waste disposal, space suits, communication.
· Evidence for processing will come from paper or electronic notes and copies showing:

· relevant information highlighted 

· notes and copies annotated

· information put into student’s own words.

· Sources of information are recorded in a traceable format by footnoting or referencing in the body of the text or in a bibliography.
Example of an excerpt from the a student’s report:
Humans at the moment can’t go into outer space without special equipment. This is because outer space has no oxygen, water, or sources of food. There is also zero gravity and dangerous radiation. Humans can’t live for more than a few seconds without oxygen. They also can’t live for more than a few days without food and water. Humans would need to have a secure oxygen supply and would have to carry lots of water and food. 
Also, they would have to be shielded from harmful radiation. Human bodies aren’t used to zero gravity and their bones lose calcium and become weak. Waste would have to be somehow disposed of.
For humans to go into space, they need a space craft that has everything needed for living and a space suit for when they are outside the space craft. The space craft has to be big enough to carry everything but not too heavy so that it can’t even get off the ground. So oxygen tanks would need to be made out of very light metal or plastic and be very strong. All water would need to be recycled. Food would have to be stored for the trip. Radiation shields would have to be part of the space craft. Special exercise machines would also be taken so humans could exercise and keep their bones strong. Waste water would have to be recycled and solid waste compacted and stored.
	The student has produced a logbook, workbook, copies of sources of information, and a report/presentation in which they investigate in depth how humans survive in an extreme environment. 
The student has:

· selected and processed information that provides links between conditions of the extreme environment and technological modifications

· selected and processed information on:

· the conditions of the extreme environment and how they affect humans

· how the technological modifications would enable humans to survive the extreme environment

· explained, using the processed information, how the technological modifications allow humans to survive the conditions of the extreme environment
· recorded sources of information used in a traceable format.

Examples
Information is selected and processed on:

· the conditions of the extreme environment and how they affect humans

e.g. for outer space – lack of oxygen, zero gravity, radiation exposure, causing death, loss of bone density, mutations respectively

· how the technological modifications would enable humans to survive the extreme environment.
e.g. how exercising on a resistance machine might help prevent bone loss

· Evidence for processing will come from paper or electronic notes and copies showing:

· relevant information highlighted 

· notes and copies annotated

· information put into student’s own words.

· Sources of information are recorded in a traceable format by footnoting, or referencing in the body of the text or in a bibliography.

Example of an excerpt from the a student’s report:

Humans at the moment can’t go into outer space without special equipment. This is because outer space has no oxygen, water, or sources of food. There is also zero gravity and dangerous radiation. Humans can’t live for more than a few seconds without oxygen because oxygen is necessary for all cells in the body. They also can’t live for more than a few hours without water and a few days without food. Humans would need to have a secure oxygen supply and would have to carry lots of water and food. 
Also, they would have to be shielded from harmful radiation. Human bodies aren’t used to zero gravity and their bones lose calcium and become weak. Waste would also have to be somehow disposed of. This could also be a problem because some human waste has bad bacteria in it which would have to be killed.
For humans to go into space, they need a space craft that has everything needed for living and a space suit for when they are outside the space craft. The space craft has to be big enough to carry everything but it can’t be too heavy otherwise the rocket won’t escape the Earth’s gravity. So oxygen tanks would need to be made out of very light metal or plastic and be very strong because you don’t want any oxygen to leak. That would be a fire hazard as well as wasting the oxygen. All water would need to be recycled because water is very heavy and can’t be replenished. Food would have to be stored for the trip and would need to be compact so that it doesn’t take up too much space. Radiation shields would have to be part of the space craft but these are heavy so maybe there is a small part of the spacecraft that humans would go into whenever radiation levels from outer space were high. Special exercise machines would also be taken so humans could exercise and keep their bones strong. The gravity of earth helps deposit calcium into bones so exercise would have to mimic gravity. Waste would have all the water extracted and recycled and solid waste would be compacted and stored. Any harmful bacteria would have to be killed and toxins sealed off in special containers.
	The student has produced a logbook, workbook, copies of sources of information, and a report/presentation in which they investigate comprehensively how humans survive in an extreme environment. 
The student has:

· selected and processed information that provides integrated links between conditions of the extreme environment and technological modifications

· selected and processed information on:

· the conditions of the extreme environment and how they affect humans

· how the technological modifications work together to ensure survival in the extreme environment

· justified, using the processed information, by explaining in detail and analysing how the technological modifications allow humans to survive the conditions of the extreme environment.

· recorded sources of information used in a traceable format.

Examples
Information is selected and processed on:

· the conditions of the extreme environment and how they affect humans

e.g. for outer space – lack of oxygen, zero gravity, radiation exposure, causing death, loss of bone density, mutations respectively

· how the technological modifications work together to ensure survival in the extreme environment.

· e.g. water and oxygen recyclers, radiation shields, power sources, resistance machines for exercise, food, waste disposal, space suits, communication working together to ensure the survival of the humans in a space craft 

· Evidence for processing will come from paper or electronic notes and copies showing:

· relevant information highlighted 

· notes and copies annotated

· information put into student’s own words.

· Sources of information are recorded in a traceable format by footnoting or referencing in the body of the text or in a bibliography.

Example of an excerpt from the a student’s report:

Humans at the moment can’t go into outer space without special equipment. Humans need oxygen, water, and sources of food and space has none of these. There is also zero gravity, and dangerous radiation. Humans can’t live for more than a few seconds without oxygen because oxygen is necessary for all cells in the body to get energy from food. They also can’t live for more than a few hours without water and a few days without food. Even a restricted amount of either would mean that they couldn’t do their work efficiently and respond to emergencies. Spacecraft would need to have a secure oxygen supply, and would have to carry lots of water and food. Space suits would have to be able to deliver oxygen and water and maybe some food for short periods of time. 
Also, humans would have to be shielded from harmful radiation. Space radiation has a high energy and is dangerous to DNA, causing mutations. Human bodies also aren’t used to zero gravity and their bones lose calcium and become weak. Gravity helps calcium be deposited in bones, especially the weight bearing bones such as the leg bones. The stronger the gravity the more calcium is in our bones. Waste would also have to be somehow disposed of. This could also be a problem because some human waste has bad bacteria in it which would have to be killed. Toxins would also need to be safely sealed in special containers.

For humans to go into space, they need a space craft that has everything needed for living and a space suit for when they are outside the space craft. The space craft has to be big enough to carry everything but it can’t be too heavy otherwise the rocket wouldn’t escape the Earth’s gravity. So oxygen tanks would need to be made out of very light metal or plastic and be very strong because you don’t want any oxygen to leak. That would be a fire hazard as well as wasting the oxygen. All water would need to be recycled because water is very heavy and can’t be replenished. Food would have to be stored for the trip and would need to be compact so that it doesn’t take up too much space, but still provide all the nutrition humans need. On long trips, some food may even need to be grown. Radiation shields would have to be part of the space craft but these are heavy so maybe there is a small part of the spacecraft that humans would go into to whenever radiation levels from outer space were high. They would stay there until the radiation had passed and then come back out into the rest of the space craft. Special exercise machines would also be taken so humans could exercise and keep their bones strong. If the machine was able to mimic gravity, then the weight bearing bones may not lose so much calcium. The gravity of earth helps deposit calcium into bones so exercise would have to mimic gravity. Waste would have all the water extracted and recycled and solid waste would be compacted and stored. Any harmful bacteria would have to be killed and toxins sealed off in special containers.

Humans themselves would have to be psychologically fit for spacecraft. They would have to not mind being in small confined spaces for a long time. They would have to be able to get on with all types of people and be very even tempered.


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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